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^  PREFACE 


I     In  1885  the  Marmal  of  the  Botany  of  the  Rocky  Mountain  Region 
^was  published.    It  was  based  upon  general  explorations  of  the 


.^region  concerned,  and  was  confessedly  tentative.     During  the 
^^  last  twenty-four  years,  general  explorations  of  the  vascular  flora 
^^  have  merged  into  more  or  less  intensive  studies,  and  the  manual 
long  ago  became  inadequate. 

It  was  the  original  purpose  to  revise  it  as  frequently  as  new 

material  justified,  but  the  author's  time  and  attention  became 

H        absorbed  in  other  kinds  of  botanical  work,  so  that  no  revision  has 

[        appeared.    As  the  book  continued  to  be  in  demand,  it  seemed 

^        necessary,  in  justice  to  its  users,  to  bring  it  up  to  date.    This  work 

^        has  been  undertaken  by  Professor  Aven  Nelson  of  the  University 

of  Wyoming  (Laramie),  whose  great  familiarity  with  the  flora  of 

the  Rocky  Mountain  region  suggested  his  fitness  for  the  task. 

Professor  Nelson  has  completely  rewritten  the  book,  and  in 

\        such  a  way  that  it  is  as  far  from  being  a  compilation  as  so  general 

:        a  manual  can  be.     He  has  checked  up  the  descriptions  by  an 

examination  of  the  plants  and  by  his  extensive  field  experience. 

Descriptions  and  keys  have  been  tested  repeatedly,  and  are 

believed  to  be  workable. 

The  manual  is  intended  to  represent  current  knowledge  in 
reference  to  the  flora  for  the  benefit  of  the  ordinary  user  of  a 
. .  manual.  The  professional  taxonomist  will  not  find  in  it  all  of  the 
subdivisions  of  genera  and  species  that  he  might  wish,  but  it  is 
thought  that  this  will  make  it  more  serviceable  to  the  general 
user,  and  that  it  presents  an  adequate  account  of  the  flora  from 
the  more  conservative  viewpoint. 

The  sequence  of  families  is  that  known  as  Engler's,  which  is  in 
general  use  by  botanists;  and  the  nomenclature,  so  far  as  practi- 
cable, is  that  adopted  by  the  Vienna  Congress.  Names  following 
the  descriptions,  but  without  citation  or  parenthesis,  are  those 
of  the  old  manual,  which  have  been  changed.  Names  with  cita- 
tion and  parenthesis  represent  what  are  regarded  as  synonyms. 
When  new  combinations  have  been  found  necessary,  the  discarded 
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4  PREFAcae 

combinations  are  indicated  as  are  other  'synonyms.  Common 
names  have  been  used  sparingly,  for  it  has  not  been  deemed 
wise  to  propose  them  when  they  are  not  already  in  general  use. 

The  area  covered  can  be  outlined  somewhat  more  exactly  than 
in  the  previous  edition,  as  the  natural  boundaries  of  our  floras  are 
now  better  understood,  which  do  not  always  coincide  with  the 
boimdaries  of  States  and  Territories.  The  purpose  has  been  to  use 
Colorado  as  the  center  of  the  flora  included  in  the  manual,  and  to 
present  complete  the  flora  of  that  State,  of  Wyoming,  of  Yellow- 
stone Park,  and  of  the  Black  Hills  of  South  Dakota;  also  to  in- 
clude most  of  Montana,  southern  Idaho,  the  eastern  half  of  Utah, 
and  the  northern  half  of  New  Mexico  and  adjacent  Arizona. 
Naturally  the  manual  will  also  cover  fairly  well  an  indefinite 
border  to  the  territory  outlined. 

It  is  not  possible  to  acknowledge  all  the  sources  of  information 
in  the  preparation  of  a  manual,  but  the  following  list  of  authors 
may  be  cited,  from  whose  publications,  descriptions  and  keys 
have  been  obtained:  LeRoy  Abrams,  L.  H.  Bailey,  X.  L.  Britton, 
F.  V.  Coville,  M.  L.  Femald,  L.  N.  Goodding,  Asa  Gray,  E.  L. 
Greene,  J.  M.  Greenman,  H.  M.  Hall,  Thomas  Howell,  W.  L. 
Jepson,  Elias  Nelson,  C.  V.  Piper,  B.  L.  Robinson,  J.  N.  Rose, 
P.  A.  Rydberg,  J.  K.  Small,  William  Trelease,  Sereno  Watson, 
and  many  others. 

JOHN  M.  C50ULTER. 
The  UNivEBsnT  of  Chicago. 


Ever  since  Professor  Coulter  invited  me  to  imdertake  the  re- 
vision of  his  well  known  Manual  I  have  had  his  advice  and  en- 
couragement. The  work  has  gone  through  the  press  under  his 
direct  super\'ision,  and  all  of  the  proof  sheets  have  passed  through 
his  hands.  I  take  great  pleasure,  therefore,  in  acknowledging  my 
indebtedness  and  in  expressing  my  gratitude  for  his  courtesy  and 
helpfulness.  If  this  new  edition  serves  its  purpose  as  well  as  the 
first,  a  large  measure  of  credit  must  be  given  to  Professor  Coulter. 
For  any  errors  that  the  book  may  contain,  I  assume  entire  re- 
sponsibilitv 

AVEN  NELSON. 
The  UxivEBsmr  of  Wyomhto. 
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ANALYTICAL  KEY  TO  THE  FAMILIES* 

Division  I.    PTERIDOPHYTES 
Fern-like,  moss-like,  or  rush-like  vascular  plants  without  true  flowers  or 


Stems  conspicuously  jointed,  their  nodes  covered  by  toothed  sheaths; 

sporangia  on  the  scales  of  terminal  dry  cone-like  spikes    4.  EQtnsETACEAE,  23 
Stems  without  conspicuously  sheathed  joints. 

Leaves   closely   imbricated   or   very   narrow;   sporangia   sessile, 
axillary. 
Stem  short,  corm-like;  leaves  subulate  to  long-linear  5.  Isoetaceab,  24 

Stems  elongated,   creeping  or  branching;  leaves  very  short, 
crowded  or  imbricated. 
Sporangia  of  two  kinds,  some  containing  many  minute  spores 
(microspores),   others  bearing  few  (usually  3-4)  much 
larger  spores  (megaspores)  7.  Selaoinellaceae,  27 

Sporangia  bearing  uniform  minute  spores  6.  Lycopodiaceae,  25 

Leaves  (fronds)  not  closely  imbricated;  if  narrow  without  axillary 
sporangia. 
Leaves  (fronds)  4-foliate,  sporocarps  (inclosing  the  sporangia) 

stalked  from  the  creeping  stem  3.  Marsileaceae,  23 

Leaves  (fronds)  not  4-foliate,  simple  or  variously  cleft;  sporangia 
borne  on  the  underside  of  the  ordinary  fronds  (leaves)  or 
on  sporophylls  (specialized  spore-bearing  leaves). 
Sterile  segment  of  the  frond  simple;  the  fertile  a  longnstalked 

simple  spike  1.  Ophioolossaceae,  17 

Sterile  and  fertile  fronds  or  segments  more  or  less  cleft,  either 

conspicuously  unlike  or  essentially  similar  2.  Poltpodiaceab,  18 

Division  II.    SPERMATOPHYTES 
Plants  with  seeds  and  mostly  true  flowers. 

Subdivision  I.    GYMNOSPERMS 

Ovules  not  in  a  closed  ovary.    Trees  and  shrubs  with  needle-shaped,  linear, 
or  scale-like  leaves  (mostly  evergreen),  and  monoecious  or  dioecious  cones. 

Staminate  and  pistillate  cones  with  no  true  flowers  (perianth  none), 

the  pistillate  becoming  dry  or  berry-like  8.  Pinaceae,  26 

Staminate  flowers  in  aments;  pistillate  single  or  in  pairs;  perianth 

uruHshaped;  low  shrubs  with  jointed  branches,  and  leaves  re-  * 

duced  to  sheathing  scales  9.  Gnetaceae,  30 

*  Adapted  from  Grav's  New  Manual  of  Botany,  as  revised  by  Dr.  B.  L.  Robinson  and 
Professor  M.  L.  Fernala. 


8  ANALYTICAL  KEY 

SuBDiTisiox  n.    ANGIOSFERMS 
Ovules  borne  in  a  dosed  ovary,  which  at  maturity  beocnnes  the  fruit. 

Class  1.    MONOCOTYLEDONS 

Stems  mostly  without  central  pith  or  annular  layers,  but  having  the  woody 
fibers  in  small  separate  bundles  which  appear,  in  cross  section,  irregularly 
dispersed  throughout  ^he  cellular  tissue.  Leaves  mostly  parallel-veined. 
Embryo  with  a  single  cotyledcm  and  the  first  leaves  in  germinaticm  alternate. 
Parts  of  the  fiower  usually  in  threes  or  sizes,  never  in  fives.  Our  species 
herbaceous. 

THALLOID  AQUATICS  WITHOUT  TRUE  STEMS  OR  LEAVES 

The  plant  body  lens-shi^Kd,  ellipsoidal,  or  flask-shaped,  floatiiig 

18.  LzicrACZAE,  105 

PLANTS  WITH  STEMS  AND  LEAVES 

PERIANTH   FR££  FROM   THE  OVART  OR  WANTING 

Perianth  wajdingj  or  of  scale-like  or  bridU-form  dixrUUmg. 

Flowers    inclosed    or   subtended    by    imbricated    chaff-like   scales 
(glumes);  grass-like  plants  with  jointed  stems,  sheathing  and 
mostly  narrow  leaves,  and  one-seeded  ^rdt. 
Stems  hollow,  round,  or  flattened;  leaf-rfieaths  spht;  anthers  at- 
tached by  the  middle  16.  Gramcceak,  38 
Stems  solid,  usually  more  or  less  triangular;  leaf-sheaths  not  split; 

anthers  attached  at  the  base  17.  Ctffracfaf.,  84 

Flowers  not  inclosed  in  chaff-like  scales  (though  sometimes  in  in- 
volucrate  heads). 
Immersed  aquatics,  branching  and  leafy,  the  upper  leaves  often 

floating  12.  Naiadaceas,  33 

Terrestrial  or  marsh  plants. 

Flowers  monoecious  or  dioecious. 

Flowers  in  cylindrical  spikes  10.  Ttphaceas,  31 

Flowers  in  lateral  heads  11.  j^arganiaceac,  32 

Flowers  perfect. 

Ovaries  3-6,  separating  at  least  when  ripe  13.  Juxcagetaceae,  36 

Ovary  single,  of  3  carpds  21  Juitcaceae,  108 

Perianth  always  present  ^  herbaceous  or  colored,  never  scaUAike  nor  bristle- 
form. 

Pistils  numerous,  in  a  head  or  ring  14.  Alxsmaceae,  37 

Pistil  1,  cells  or  placentae  mostly  3. 
Stamens  all  alike  and  fertile. 

O^-ary  of  nearly  separate  carp^  13.  Ji:xcagixaceae,  36 

Ovary  often  angled  or  lobed  but  not  deeply  deft. 
Flowers  perfect ;  plants  not  climlMng. 

Divi^ons  of  the  perianth  alike  or  nearly  so. 

Plant    rush-like;  perianth   small,   greenish   or  purplish- 
brown  21.   JUXCACEAE,  108 
Plant  not  rush-like. 
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Styles  united,  often  short,  or  rarely  wanting;  capsule 
locnlicidal.  - 
Plants    with    bulbs,    conns,    erect    rootetocks,    or 

caudices,  or  bundles  of  fleshy  roots  22.  Liliaceae,  113 

Plants  with  elongated  horizontal  rootstocks 

24.    CONVALLARIACEAE,  119 

styles  distinct;  capsule  septicidal  23.  Melanthaceab,  117 

Divisions  of  the  perianth  unlike  (3  green  sepals  and  3  col- 
ored petals);  leaves  linear  and  the  flowers  in  umbels 

19.  Commelinaceae,  107 
■   Flowers  dioecious;  plants  scrambling  or  climbing     25.  Smilacaceae,  121 
Stamens  dissimilar,  or  only  3  with  fertile  anthers. 

Perianth  of  3  herbaceous  sepals  and  3  colored  ephemeral  petals 

19.    COMMELINACEAE,  107 

Perianth  tubular,  6-lobed  20.  Pontederiaceae,  108 

PERIANTH  PRESENT,  ADNATB  TO  THE  OVARY 

Stamens  3  or  more;  flowers  regular  or  nearly  so. 

Aquatics,   ripening  their  fruit  imder  water;  flowers   dioecious  or 

polygamous  15.  Hydrocharitaceae,  38 

Terrestrial  plants  with  perfect  flowers,  and  2-ranked  equitant  leaves 

26.  Iridaceae,  121 
Stam^ens  1  or  2;  flowers  irregular. 

Sepals  usually  3;  petals  usually  3,  one  of  which  (the  lip)  is  generally 

spurred  27.  Orchidaceae,  122 

Class  2.    DICOTYLEDONS 

Stems  with  central  pith  inclosed  by  a  zone  of  wood.  Leaves  net-veined. 
Embryo  with  a  pair  of  ojpposite  cotyledons.  Parts  of  the  flower  mostly  in 
fours  or  fives. 

COROLLA  WANTING;  OFTEN  THE  CALYX  ALSO 

FLOWERS    MONOECIOUS   OR    DIOECIOUS;    ONE   OR    BOTH   SORTS    IN    AMENT8 

Staminate  or  pistiUate  fl/ywers  {not  both)  in  amerds  or  in  amerUr-like  clusters. 

Trees;  the  leaves  alternate. 
The  sap  not  milky. 

Fruit  a  samara,  winged  all  aroimd  31.  Ulmaceae,  143 

Fruit  a  nut  or  an  achene  30.  Faoaceae,  141 

The  sap  milky  32.  Moraceae,  143 

Herbs  or  herbaceous  vines,  mostly  with  opposite  leaves. 

Styles  and  stigmas  2  32.  Moraceae,  143 

Style  and  stigma  1  •  33.  Urticaceae,  144 

Staminate  and  pistillate  flowers  both  in  aments. 

Ovary  becoming  a  1 -celled,  many-seeded  pod;  the  seeds  hairy-tufted 

28.  Salicaceae,  127 

Ovary  becoming  a  1-seeded  nut,  achene,  or  berry. 

Trees  or  shrubs,  not  parasitic  29.  Betulaceae,  139 

Plants  parasitic  on  trees  34.  Loranthaceae,  145 
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FLOWBS8  VOT  DT  AMBfflEi 

Ocory  or  ib  edU  l-t  (rardif  3-JfyemduL 

Pistils  more  than  1,  distmct  or  neulj  so. 

Stamais  inserted  on  the  caljx;  leaves  with  stipules  5i.  RnaACitAie,  245 

Stamens  inserted  on  the  reeeptade;  caljrx  pvesent,  aBiiaIl3r  petal- 
like  45.  Raji  v&cv  i.acrKAft,  189 
Pistil  1,  simple  or  eompoood. 

Ovary  free  from  the  calyx,  nhidi  is  sometimes  wanting, 

Stipules  (ocfareae)  nheathing  the  stem  at  the  nodes     aS.  PIoltookacbak,  147 
Stipules  (if  presentj  not  nheathing  the  stem. 
Herbs. 

Aquatics,  submerged  or  nearly  so. 

Leaves  whorled,  <liaseeted;  style  1  44.  CKMATonmuuXAM,  180 

Leaves  oppoote,  entire;  styles  2  65.  Caixxtbichacxak,  311 

Not  aquatics. 

Style  (if  any)  1  and  stigma  1. 

Flowers  unisexual;  ovary  of  the  fertile  flowets  1-ceIled 

33.  VuncACEAM,  144 
Fkiwers  perfect ;  pod  2-ceUed  and  2-seeded,  IfpiidiMna  in 

48.  GnxxTKBAK,  207 
Styles  2-3,  or  branched;  ovary  1-4-ceOed. 
Ovary  and  pod  3-ceUed;  juice  usually  milky 

64.  EcraoxnacBAEy  308 
Ovary  not  3-ceUed;  juiee  not  milky. 

Flowers  in  an  invc^ucrate  head;  fruit  a  3-anc^ed 

achene,   Eriogimum  in  36.  Poltoosackaz,  147 

Flowers  not  invoiucrate. 

Leaves  cohered,  at  least  beneath,  with  stellate 

hairs  64.  Eithokhackas,  308 

Leaves  without  stellate  hairs. 
Leaves  opposite. 

Plant  fleshy,  SaHeormia  in  37.  C^EVopomACKAK,  160 

Plant  not  fleshy. 

Fkmeis  in  heads  or  spikes;  anthers  l-ceOed 

38.  Amabaxthaceas,  170 
Flowers  senle  in  forks  of  branching  in- 
florescence, Paronjfckia  in 

42.  rAitT»PMTwg^^»»A»  ISO 
Leaves  alternate. 

Flowers  and  bracts  scarions        38.   AwA»A^m»A^^A»  170 
Flowers  diiefly  greenish,  no  scarious  bracts 

37.  Chsxopodiackae,  160 
Shrubs  or  trees. 
Leaves  opposite. 

Fruit  3-ceUed,  not  winged  70.  Rhamstaceak,  314 

Fruit  winged. 

Fruit  2-ceUed,  a  dmible  samara  60.  Acxsaceas,  313 

Fruit  l-eelled,  a  single  samara  91.  Olxaceac,  378 

Leaves  alternate. 

Ovary  3-ceIled  70.  Rhamxaceae,  314 

Ovary  l-ceOed  31.  Ulmaceae,  143 
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Ovary  inferior  or  so  closely  and  permanently  invested  by  the 
calyx  as  to  appear  so. 
Parasites  on  the  branches  of  trees  34.  Loranthaceae,  145 

Not  parasitic. 
Aquatic  herbs  82.  Halobaoidaceae,  345 

Terrestrial. 
Herbs  with  the  calyx  corolla-like. 

Leaves  opposite  39.  Nyctaginacbae,  172 

^     Leaves  alternate  35.  Santalaceae,  146 

Shrubs  or  trees  with  scurfy  leaves  79.  Elaeagnaceae,  331 

Ovary  or  its  cells  containing  many  ovules. 
Ovary  or  ovaries  superior. 

Ovaries  2  or  more,  separate  45.'  Ranttnculaceae,  189 

Ovary  1. 

Ovary  3-5-celled;  leaves  opposite  or  whorled  40.  Aizoaceae,  176 

Ovary  1-2-celled. 

Leaves  compound  45.  Ranxjnculaceae,  189 

Leaves  simple. 

Sepals  distinct  42.  Cabyophyllaceae,  180 

Sepals  more  or  less  united. 

Calyx  5-toothed  or  -cleft,  Glaux  in  90.  Primulaceae,  372 

Calyx  4-toothed  or  -cleft,  Synthyris  in      104.  Scrophulariaceae,  437 

Ovary  and  pod  inferior,  Chrysosplenium  in  51.  Saxifragaceae,  233 

CALYX  AND  COROLLA  BOTH  PRESENT 

COROLLA  OF  SEPARATE  PETALS 

Stamens  numerous,  aJt  least  more  than  10  (rarely  9-10  in  Polanisia)  and  more 
than  twice  as  many  as  the  sepals  or  calya>-lobes. 
Calyx  entirely  free  and  separate  from  the  pistil  or  pistils. 

Pistils  several  to  many,  wholly  distinct,  or  united  at  base  into  a 
strongly  lobed  or  several-beaked  ovary. 
Aquatics  with  peltate  leaves  43.  Nymphaeaceae,  188 

Terrestrial  plants. 

Usually  climbers,  with  opposite  leaves,  Clen%ati8  in 

45.  Ranunculaceae,  189 
Not  climbing,  the  leaves  alternate. 

Filaments  imited  into  a  tube  72.  Malvaceae,  316 

Filaments  distinct,  on  the  caly^  54.  Rosaceae,  245 

Pistils  strictly  1  as  to  ovary;  the  styles  and  stigmas  sometimes 
more  numerous. 
Leaves  punctate  with  pellucid  dots  75.  Hypericaceae,  320 

Leaves  not  punctate. 
Ovary  simple,  1-celled. 

Ovules  2,  seed  solitary  56.  Drupaceae,  269 

Ovules  many;  leaves  2-3-temately  compound  or  dissected 

45.  Ranunculaceae,  189 
Ovary  compoimd  as   shown    by   the  niunber  of    its  cells, 
placentae,  styles,  or  stigmas. 
Ovary  1-celled. 

Placentae  parietal;  juice  watery,  milky,  or  yellow. 

Sepals  2  (rarely  3)  47.  Fapaveraceae,  205 


12  ANALYTICAL  K£T 

Sepals  4  49.  Cappabtoaceaje,  231 

Placentae  central;  juiee  watery;  sepals  2        41.  PoBTUUkCACEAE^  176 
Ovary  several-eeUed. 

Calyx  valvate  in  bod;  stamens  tmited  72.  Mae^vacbam,  316 

Calyx  imbricate  in  bud;  stamens  not  tmited     43.  Ntmpha£acea£,  188 
Calyx  more  or  leas  tmited  to  a  compound  ovary. 

Ovary  1-5-oeUed  (ID-ceDed  in  one  geanm  of  PoauEcme). 

Fleshy-stemmed,  without  true  leaves;  petals  nmneraas     78.  Cactaceax,  326 
Leaves  present. 

Sepals  or  cahrx-lobes  2;  ovules  arising  from  the  base  of  a 

l-ceDed  oi-ary  41.  Pobtuiju:aczae,  176 

Sepals  or  calyx-lobes  more  than  2. 

Leaves  opposite;  stipules  none  53.  HrofBAXGEACEAE,  243 

Leaves  alternate. 
Stiptiks  present. 

Carpels  distinct,  free  from  the  calyx-tube;  fruit  aelienes, 
follicles,  or  drupelets. 
Carpels  several  or  mimerotis,  or  if  solitary  beeoming 

an  acbene  54.  Bosaceas,  245 

Carpel  solitary,  becoming  a  drupe  56.  Dbupaceae,  209 

Carpels  united,  indoeed  by  and  adnate  to  the  caljrx- 

tube;  fruit  a  pome  55.  Poicaceae,  265 

Stiptiks  wanting;  herbage  rotigh^mbescent  77.  I^asacf.ak,  324 

Siamens  tmI  mare  than  twice  a*  many  a*  the  petal*, 

StampfHffarf  the  same  ntnnber  as  the  petals  and  oppoate  them. 
Ovary  2-4-celled. 

Caljrx-lobes  minute  or  obscdete;  petals  valvate  71.  Vitaceae,  315 

Caljrx  4-5-<Jeft;  petals  invohite  70.  RjiAiorACEAE,  314 

Ovary  1-ceUed. 

Anthers  opening  by  tiplifted  valves  46.  Berbejodaceae,  204 

Anthers  not  opening  by  uplifted  valves. 

Style  1,  tmbranched;  stigma  1  90.  PsonrLACEAE,  372 

Stjrks,  stiie  branches,  or  stigmas  more  than   1;  sepals  or 

calyx-lobes  2  41.  Porttlacaceae,  176 

Stamens  not  of  the  same  niunber  as  the  petals,  or  if  of  the  same 
ntmiber  alternate  with  them. 
Cal^-x  free  from  the  ovary,  L  e.,  ovary  wholly  superior. 
0\'aries  2  or  monEr.  wholly  separate  or  somewhat  tmited. 

Stamens  united  with  each  other  and  with  a  large  thick  stigma 

conmion  to  the  two  ovaries  95.  Asclepiaoaceae,  386 

Stamens  free  from  each  other  and  from  the  pistils. 
Stamens  on  the  receptacle,  free  from  the  caljrx. 

Leaves  punctate  with  translucent  dots;  shrubs       62.  Rctaceae,  306 
LeaTes  without  translucent  dots;  herbs. 

Leaves  fleshy  50.  Ckassclaceae,  232 

Leaves  not  fleshy. 

Ovary  or  lobes  of  the  oi^ary  2-5,  with  a  common 
style. 
Ovar>-  2-3-lobed  66.  Limxaxthaceae,  312 

0\'ary  5-lobed  58.  Geraxiaceae,  302 

O^-aries  with  separate  styles  or  sessile  stigmas 

45.  Ram l Act i.4ct4E,  189 
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Stamens  inserted  on  the  calyx. 

Plant  fleshy;  stamens  just  twice  as  many  as  the  pistils 

50.  Crassulaceae,  232 
Plant  not  fleshy;  stamens  not  twice  as  many  as  the  pistils. 

Stipules  present  54.  Rosaceae,  245 

Stipules  wanting  51.  Saxifragaceae,  233 

Ovary  1. 

Ovary  simple,  with  1  parietal  placenta  57.  Leguminosae,  270 

Ovary  compound,  as  shown  by  the  number  of  its  cells,  pla-  • 
centae,  styles,  or  stigmas. 
Ovary  1 -celled. 
Corolla  irregular. 

Petals  4;  stamens  ff,  Corydalis  in  47.  Papaveracbae,  205 

Petals  and  stamens  5  76.  Violaceae,  320 

Corolla  regular  or  nearly  so. 

Ovule  solitary;  trees  or  shrubs  67.  Anacardiaceae,  312 

Ovules  more  than  1. 

Ovules  at  the  center  or  bottom  of  the  cell. 

Petals  not  inserted  on  the  calyx       42.  Caryophyllaceae,  180 
Petals  inserted  on  the  throat  of  a  bellnshaped  or 

tubular  calyx  80.  Lythraceae,  332 

Ovules  on  2  or  more  parietal  placentae. 

Leaves  punctate  with  translucent  dots   75.  Htpericaceae,  320 
Leaves  not  punctate. 
Petals  4  or  5 ;  stamens  6. 
Stamens  essentially  equal. 

Calyx  persistent;  fruit  a  capsule  74.  Frankeniaceae,  319 
Calyx  deciduous;  fruit  a  stipitate  pod 

49.  Capparidaceae,  231 
Stamens  unequal,  two  being  shorter  than  the 

other  four;  pod  sessile  48.  Cruciferae,  207 

Petals  4  or  5;  stamens  as  many;  fruit  a  beny 

52.  Grossulariaceae,  241 
Ovary  2-several-celled. 

Flowers  irregular;  anthers  opening  at  the  top  63.  Polygalaceae,  307 
Flowers  regular  or  nearly  so. 

Stamens  neither  just  as  many  nor  twice  as  many  as  the 
petals. 
Trees  or  shrubs. 

Stamens  usually  fewer  than  the  4  petals       91.  Oleaceae,  378 
Stamens  more  numerous  than  the  petals. 
Woody  throughout;  fruit  a  double  samara  69.  Aceraceae,  313 
Woody  at  base  only;  fruit  a  capsule  74.  Frankeniaceae,  319 
Herbs. 

Petals  5  75.  Hypericaceae,  320 

Petals  4  48.  Cruciferae,  207 

Stamens  just  as  many  or  twice  as  many  as  the  petals. 
Ovules  and  seeds  only  1  or  2  in  each  cell. 
Herbs. 
Flowers  monoecious  or  dioecious      64.  Euphorbiaceae,  308 
Flowers  perfect  and  symmetrical. 

Cells  of  the  ovary  as  many  as  the  sepals. 

Ovary  2-3-celled  66.  Limnanthaceae,  312 
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Ovarf  S-ceOed  58.  Gkbakuckak,  302 

Oells  <iC  the  ovarjr  twiee  as  mai^  as  the  sqMJs. 

Leaves  alxiq^tfy  piimate  6L  ZtgofhtiXiACEas,  306 

Leaves  aunple  00.  Lnr ackak,  304 

Shmbs  or  trees,  with  opposite  leaves. 

Leaves  pahnatdy  vetned  09.  Aceraceae,  313 

Leaves  pumately  vetned  68.  Celastbaceae,  313 

Ovules  and  usually  seeds  several  or  inai^  in  each  eeO. 
Leaves  oompoond;  the  leaflets  Z,  obeoidate 

59.  QXAUDACEAE,  304 

Leaves  simile. 

Stipules  present  between  opposite  leaves 

73.  Elatdcaceas,  319 
Stipules  none  iHien  the  leaves  are  opposite. 
Style  1. 

Stamens  free  from  the  eafyz. 

With  broad  green  leaves  86.  Ptbolaceae,  366 

Without  green  leaves  87.  Mosotbopaceae,  368 

Stamens  inserted  on  the  calyx         80.  Ltthbaceae,  332 

Styles  2-5;  leaves  of^xisite        42.  Caktophtixaceae,  180 

Gslyx-tobe  adherent  to  the  ovary,  at  least  to  its  lower  half. 

Tendril-bearing  and  often  succulent  herbs  112.  Cucubbitaceae,  472 

Not  tendril-bearing. 

Ovules  and  seeds  more  than  1  in  each  eeO. 
Ovary  1-celled. 

Sepals  or  calyx-lobes  2;  ovules  bcnne  at  the  base  of  the 

ovary  41.  Pobtulacaceae,  176 

Sepals  or  caljrx-lobes  4-5;  placentae  2-3;  fruit  a  berry 

52.  Gbossutabiaceae,  241 
Ovary  2-many-celled. 

Stamois  inserted  on  or  about  a  flat  didc  which  covers  the 

«     ovary  68.  Celastbaceae,  313 

Stamois  inserted  on  the  caljrz. 

Stjrle  1 ;  stamens  4  or  8  81.  Ovaobacxae,  333 

Styles  2-3;  stamens  5  or  10  51.  Saxifragaceae,  233 

Ovules  and  seeds  only  1  in  each  eeO. 
Stamens  5  or  10. 
Trees  or  shrubs. 

Leaves  simf^;  Craiaegu»  in  55.  Pomacxae,  265 

Leaves  compound  or  prickly  83.  Abauaceae,  346 

Herbs. 

Fruit  dry,  quitting  at  maturity;  styles  2    84.  Uxbeixifebae,  346 
Fruit  berry^ike;  styiea  2-5,  separate  or  united  83,  Abauaceae,  346 
Stamens  4  or  8. 

Style  and  stigma  1 ;  fruit  a  drupe  85.  Cobxaceae,  365 

Fruit  not  drupaceous. 

Style  1 ;  stigma  2-44obed  81.  Oba^iaceae,  333 

Styles  or  sessile  stigmas  1  or  4  82.  Halobachdaceae,  345 

OOBOLLA  OF  M€mm  OR  I.BBB  nSITED  PETAUB 

Stameru  mare  numerous  than  the  labet  of  the  coroQa. 
Ovar>'  1-edled. 

Placenta  1,  parietal  57.  Legumotosab,  270 
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Placentae  2,  parietal,  CorydaUa  in  47.  Papavebacbas,  205 

Ovary  3-several-celled. 

Stamens  free  from  the  corolla. 
Style  1 ;  leaves  simple. 

Ovary  superior;  fruit  a  capsule  or  beriy  88.  Ebicaceae,  369 

Ovary  inferior;  fruit  a  berry  89.  Vacciniaceae,  372 

Styles  5;  leaves  3-foliolate  59.  Oxalidaceae,  304 

Stamens  attached  to  the  base  or  tube  of  the  corolla. 

Saprophytic  herbs,  without  green  foliage  87.  Monotropaceae,  368 

Not  saprophytic ;  foliage  green. 

Filaments  united  into  a  tube  72.  Malvaceae,  316 

Filaments  free  from  each  other. 

Low  shrubs,  with  simple  leaves  89.  Vacciniaceae,  372 

Low  herbs,  with  radical  leaves  temate  111.  Adoxaceae,  472 

Stamens  not  more  numerous  than  the  coroUcMbes, 

Stamens  of  the  same  number  as  the  corolla-lobes  and  opposite  them 

90.  Pbimplaceae,  372 
Stamens  alternate  with  the  corolla-lobes,  or  fewer. 
Ovary  free  from  the  calyx-tube  (superior). 
Corolla  regular. 

Stamens  as  many  as  the  coroUa-lobes. 
Ovaries  2,  or,  if  1,  2-homed. 

Stamens  distinct  95.  Asclepiadaceae,  386 

Stamens  united  94.  Apo^ynaceae,  385 

Ovary  1. 

Ovary  deeply  4-lobed. 

Leaves  alternate  100.  Boraoinaceae,  410 

Leaves  opposite  102.  Labiatae,  426 

Ovary  not  deeply  lobed. 

Ovary  1-celled;  seeds  several-many. 

Leaves  entire,  opposite  92.  Gentianaceae,  370 

Leaves  toothed,  lobed,  or  compoimd. 
Whole  upper  surface  of  the  coroUa  white-bearded; 

leaflets  3,  entire  93.  Mentanthaceae,  384 

Corolla  not  conspicuously  bearded;  leaves,  if  com- 
pound, with  toothed  leaflets     99.  Hydrophtllaceae,  405 
Ovary  2-10-celled. 

Leafless,  twining  parasite  '  96.  Ctjscutaceae,  389 

Leaves  alternate,  or,  if  opposite,  without  stipules. 

Stamens  free  from  the  corolla,  or  nearly  so  88.  Ericaceae,  369 
Stan^ens  on  the  tube  of  the  corolla. 
Stamens  4. 

Stem  with  opposite  leaves;,  coroll^  petaloid 

101.  Verbexaceae,  424 
Stem  wanting;  corolla  scarious  108.  Plantaoxnacbab,  464 
Stamens  5. 

Fruit  of  2  or  4  seed-like  nutlets     100.  Boraqinaceae,  410 
Fruit  a  few-many-seeded  capsule,  or  berry. 
Styles  2. 

Capsule  few  (mostly  4)Hseeded 

97.    CONVOLVTJLACEAE,  392 

Capsule  many-seeded  99.  Hydrophtllaceae,  405 
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Style  1,  often  branched. 

Braoehes  of  the  style  (or  at  least  the 

lobes  of  the  stigma)  3     98.  Poi^of  oxiaceak,  394 
Branches  of  the  style  or  lobes  of  the 

stigzna  2,  or  whc^y  tmited  108.  SoLAirAcrEAE,  433 
Stamens  fewer  than  the  lobes  of  the  corolla. 

Stamras  with  anthers  4,  in  pairs  101.  Vekbestackae,  424 

Stamras  with  anthers  only  2,  or  rarely  3. 

Ovary  4-l0bed,  Lyeopus  in  102.  Labiatas,  426 

Ovary  2-celled,  not  4-lobed. 

Stemless;  corcrfla  scarious  108.  PuuvTAGcrACEAK,  464 

Leafy-stemmed;  corolla  not  scarions,  VenmUa  in 

104.  Sgbophituisiaceae,  437 
Corcrfla  irregular. 

Stamens  with  anthers  5,  Verbtueum  in  104.  Scbofhttlakiaceae,  437 

Stamens  with  anthers  2  or  4. 
Ovules  solitary  in  the  1-4  cdls. 

Ovary  4-lobed ;  style  rising  from  between  the  lobes  102.  Labiatae,  426 
Ovary  not  lobed;  style  from  its  spex.  101.  Vekbzxaczae,  424 

Ovules  2-many  in  each  cell. 

Ovary  imperfectly  4-5-celled  107.  MABTTsnACXAE,  464 

Ovary  1-2-crfled. 

Parasites,  without  green  fc^iage  106.  Obobaxchaczas,  463 

Not  parasitic. 

Ovary  1 -celled;  stamens  2;  aquatics      105.  Pt9(6incui.ACEAB,  462 
*  Ovary  2-celled;  fdacentae  in  the  axis,  usually  many- 
seeded  104.  SCBOPHnJUOACEAE,  437 
Ovary  adherent  to  the  caljrx-tube  (inferior). 

Tendril-bearing  herbs;  anthers  often  united  112.  CuccBBiTAcrEAE,  472 

Not  tendril-bearing. 
Stamens  separate. 

Stamens  free  from  the  cort^la,  or  neariy  so;  as  many  as  its 

lobes  113.  Campaxtlaceae,  473 

Stamens  inserted  on  the  corolla. 

Stamens  1-3,  always  fewer  than  the  corolla-lobes 

115.  Valertaxaceae,  475 
Stamens  4-5;  leaves  opposite  or  whoried. 

Leaves  opposite  or  perfoliate,  but  neither  whoried  nor 

provided  with  stipules  110.  Capbifouaceae,' 468 

Leaves  either  opposite  and  stipulate,  or  whoried  and 

without  stipules  109.  Rr^iACEAE,  466 

Stamens  united  by  their  anthers ;  these  joined  in  a  ring  or  tube. 
Flowers  separate,  not  invcducrate;  corolla  irregular 

114.  Lobeliaceae,  474 
Flowers  in  an  involucrate  head  116.  Comfosttae,  476 
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PTERIDOPHYTES 
1.  OPmOGLOSSACEAE  Presl.    Adder's-tongue  Family 

Leafy  plants;  the  leaves  (fronds)  simple  or  branched,  erect  in  vernation. 
Spores  of  one  kind,  borne  in  special  spikes  or  panicles  in  sporangia  (without 
an  elastic  ring)  which  are  formed  by  groups  of  cells  in  the  interior  of  the  fat- 
ing segments  of  the  frond.    Prothallia  underground,  destitute  of  cholorophyll. 

1.  BOTRYCHIUM  Swartz.     Grape  Fern.    Moonwort 

Fronds  with  a  posterior  pinnatifid  or  compound  sterile  segment  and  an  an- 
terior panicled  fertile  segment,  the  separate  sporangia  in  a  double  row  on  the 
branches  of  the  panicle.     Bud  inclosed  in  the  oase  of  the  stalk. 

Leaf  borne  above  the  middle  of  the  stem. 

Leaf  near  the  middle  of  the  stem,  its  lobes  lunate  or  fan-shaped         .  1 .  B.  Limaria. 

Leaf  near  the  summit  of  the  stem,  triangular  .  .  .  .  2.  B.  lanceolatum. 
Leaf  borne  near  the  base  of  Ihe  stem. 

Sporophyll  simple,  often  muck  reduced 3.  B.  simplex. 

iSporophyll  multipinnate 4.  B.  Comteri. 

1.  Botrychium  Lunaria  (L.)  Sw.  Schrad.  Joum.  Bot.  2:  110.  1800.  Plant 
1-3  dm.  high,  very  fleshy:  leaf  rising  near  the  middle  of  the  stem,  pinnate  with 
2-8  pairs  of  lunate  or  fan-shaped  lobes  which  vary  from  crenate  to  entire,  over- 
lapping each  other  or  somewhat  distant:  sporopnyll  2-3-pinnate,  often  dense, 
2-4  cm.  long;  in  vernation  apex  of  leaf  bent  over  sporophyll. — Colorado,  north 
to  Canada  and  thence  across  the  continent. 

2.  Botrychimn  lanceolattmi  (Gmel.)  Augs.  Bot.  Notiser  1854:  68.  Plant 
5-25  cm.  nigh,  scarcely  fleshy:  leaf  sessile  near  the  summit,  deltoid,  once  or 
twice  pinnatifid,  with  oblique  oblong-lanceolate  acute  segments:  sporophyll 
slightly  longer  than  the  leaf,  short-stalked,  2-3-pinnate,  in  vernation  recurved 
with  the  leaf  reclined  upon  it. — ^Across  the  continent  northward  and  south  in 
the  moimtains  to  Colorado. 

3.  Botrychium  simplex  E.  Hitch.  Am.  Joum,  Sci.  6:  103.  1823.  Plant 
smooth,  fleshy,  5-15  cm.  high:  leaf  rising  near  the  base,  ahortr-petioled,  vary- 
ing from  simple  and  rounded  obovate  (4-6  mm.  long)  to  triangular-ovate  and 
deeply  3-7-loDed,  and  even  to  fully  temate  with  incised  divisions;  the  segments 
broadly  obovate-cuneate  or  somewhat  lunate:  sporophyll  a  simple  or  slightly 
compound  spike,  sometimes  reduced  to  only  a  few  sporangia:  spores  large, 
minutely  tuberculate. — Wyoming  to  Montana  and  mence  across  the  con- 
tinent. 

4.  Botrychjum  Coulteri  Underw.  Bull.  Torr.  Bot.  Club  25:  537.  1898. 
Stout  and  flesh jr,  with  numerous  fleshy  roots:  stem  only  2-3  cm.  long,  swollen 
with  the  contamed  bud  of  tlys  succeeding  season :  leaf  short-petioled,  broader 
than  long,  3-parted  and  each  division  tri-  or  quadripinnatifid;  the  segments 
obliquely  ovate,  about  10  mm.  long,  with  entire  or  barely  repand  margin: 
sporophyll  large,  paniculate,  3-6  cm.  long;  the  numerous  pinna^  crowded: 
sporangia  numerous,  bright  yellow,  with  copious  yellow  spores.^ — On  the 
geyser  formations;  Yellowstone  Park  and  Montana. 
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2.  POLTPODIACEAE  R.  Br.    Fern  Faiolt 

Leafy  fJants;  the  leaves  (froods)  often  much  hnoebed^  eirdnate  in  Tenia- 

tioQ,  nsiiig  from  a  rootstock.     Spores  of  one  Idiid,  borne  on  the  under  surface 

or  marigins  of  the  leaves  in  sporangia  (with  an  elastie  ring),  idiich  are  de- 

vdoped  from  a  sin^  epidermal  eelL     lYothaUia  aboire  ground,  green. — The 

sporangia  are  usually  collected  in  little  masses  (fruit  dots  or  sori),  which  are 

often  covered  by  a  scale  (indusium),  which  is  produced  by  a  ceDular  ougrowth 

from  the  frond,  or  by  a  goieral  inv<^acre  formed  from  the  infolded  margin  ci 

the  frond. — ^Eaton,  Ferns  of  North  America. 

Lesres  of  tvo  kinds;  the  sterile  bniMdertlisB  the  fertile      ...      L  Ckyptocpinina. 
Lcsres  all  aJike. 

Indmiiiin  vboDjr  waatiqc* 
Son  donel,  roundidb. 

LeATCs  2-3-pinttatzfid      ••••••••2.  Phcgopietia. 

Leftres  ainply  pinnate    .••••••.3.  Pcrfrpodhim. 

Son  marshal,  dooeated  4.  Mothnlarni. 

Indminm  ptesenl. 

Formed  from  tlie  ndlezed  lea^-maisin. 

Sporangia  on  the  andernde  of  the  reBexed  portiaa  of  the  leaf  .      5.  Adiantam. 
Sporaacia   in  a  eontinooos  rein-like  sroore^  or  irccptacle, 
which  eonneeta  the  ends  of  the  Tcina. 

Lmrgt  plants  erf  moist  eopaes 6.  Pteridinm. 

SmaO  plants  of  difis  and  rock  dides. 

Pinnae  tomcntose  or  scaljr  beneath 7.  Oieilanthes. 

Pinnae  smooth  beneath 8.  PcOaea. 

Formed  from   epidermal  cells  (not  firom  the  leaf-maisin)  and 
Tatioadr  attached. 
Son  round. 

Indnamn    superior,  renilbcm  or   peftate,    attarhed  by  » 


Son  near  the  midvcin  of  the  leaf 9.  DrTOpteriiL 

Sori  near  the  margin  of  the  leaf  .....     10.  Pbb^itaefanBi. 


tdnamn  inferior  or  parthr  si 
Hood-like,  attached  to  the  i 


r  so. 

e  inner  ade.  soon  open  on  the  other    11.  Filix. 
Ciq>-like.    attached   underneath,   bmsliug  abore  into  a 

fimbriated  margin 12.  Woodsia. 

Son  oUcoK  or  linear 13.  Aspleninm. 


1.  CRTPTOGRAMMA  R.  Br.    Rock  Brau 

Rootstocks  short,  bearing  numerous  U^t-green  small  smooth  fronds  of  two 
kinds;  the  sterile  much  broader  than  the  taller  fertile  ones;  all  with  stramineous 
sdpes.  Sori  extending  down  the  free  veins.  Inv<^acre  very  broad,  at  length 
flattened  out  and  exposing  the  now  confluent  sori. 

Stipes  tufted;  &tmds  3-4-pinnate I.  C.  aerosticfaoides. 

Stipes  scattered;  fronds  2-3-pinnate 2.  C.  Stcflerl 

1.  Crjptogruimia  acrosticboides  R.  Br.  App.  Frank,  Joum.  767.  1S23. 
Fronds  5-10  cm.  long,  chartaceous,  ovate,  closdy  ^-4-pinnate;  pinules  ovate 
or  obovate,  adnate-decurrent,  those  of  the  fertile  fronds  narrower  and  longer, 
the  invcrfucres  very  broad:  sori  extending  far  down  the  veinlets. — In  dense 
patches  among  rocks;  California  to  CcJorado,  thence  far  ncwthwazd  and  east 
to  Lake  Superior. 

2.  CrypCogramma  Stefleri  (Gm.)  Prantl,  Eng^s  Bot.  Jahrb.  3:  413.  1882. 
Rootstock  very  slender,  creeping,  nearly  naked:  fronds  voy  delicate,  5-10  cm- 
long,  oblongKvvate,  pinnate  with  a  few  once  or  twice  pinnatifid  pinnae;  seg- 
ments obloDg  or  obovate;  involucres  broad  and  delicate.  PeOaefi  gracilis. — 
Crevices  of  c^mp  and  shaded  limestone  rocks;  Colorado,  northward  and  east- 
ward to  Labrador,  and  thence  south  to  Pennsylvania. 

2.  PHEGOPTERIS  Fee 

Medium  sixed  ferns  with  leaves  2-3-pumate,  triangular-temate,  the  inimary 
divisions  stalked  and  the  rachis  not  winged.  Sori  anall,  on  the  bacK  of  the 
▼ems  below  their  attenuate  afMces.     TnHtHatiin  whoUy  wanting. 
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1.  Phegopteris  Dryopteris  (L.)  Fee,  Gen.  Fil.  243.  1850-52.  Fronds 
smooth  and  thin,  1-2  dm.  wide  and  long,  lateral  divisions  divergent,  all  tri- 
angular and  pinnate;  the  pinnae  pinnatifid  into  oblong,  obtuse,  entire  or  even 
pinnately  lobed  segments;  lowest  inferior  pinna  of  the  lateral  divisions  equal 
to  the  second  pinna  of  the  middle  division.— Open  rocky  woods;  reported 
from  Colorado;  across  the  continent  northward. 

3.  POLYPODIUM  L.    Polypody 

Stipes  articulated  to  the  branching  rootstocks.  Leaves  pinnate.  Veins  uni- 
formly free.    Sori  large,  roimd,  on  the  veins  or  at  their  ends,  without  indusium. 

1.  Polypodimn  hesperimn  Maxon,  Proc.  Biol.  Soc.  Wash.  13:  200.  1900. 
Leaves  subcoriaceous,  5-20  cm.  long,  ovate-oblong  to  oblong-linear,  pinnatifid 
into  linear-oblong  obtuse  or  acute  segnaents,  the  lowest  ones  rarely  diminished: 
veins  branched  into  three  or  four  veinlets,  the  lowest  ones  on  the  upper  side 
of  the  vein  bearing  at  their  thickened  ends  the  subglobose  sori  midway  be- 
tween the  midrib  and  the  margin  of  the  segments.  P.  vidgare, — From  the 
Rocky  Mountains  eastward  to  the  Atlantic;  also  westward. 

4.  NOTHOLAENA  R.  Br. 

In  ours  the  leaves  are  3-5-pinnate,  and  covered  beneath  with  a  white  or 
yellow  powder,  the  primary  and  secondary  pinnae  distinctly  stalked,  and  the 
ultimate  pinnules  very  small,  oval  or  2-3-robed.  Sori  somewhat  elongated, 
often  of  very  few  sporangia,  situated  below  the  tips  of  the  veins  near  the 
margin  of  the  lobes  of  the  fronds. 

1.  Notholaena  Fendleri  Kunze,  Farmkr.  2:  87.  1851.  Leaves  denselv 
tufted,  5-15  cm.  long,  broadly  deltoid  ovate,  4-5-pinnate;  the  stipes  dark 
brown;  rachis  and  all  its  branches  flexuous  and  zigzag;  the  pinnae  alternate; 
ultimate  pinnules  2-4  nun.  long. — ^In  clef ts  of  cliffs;  Colorado  to  Arizona  and 
Texas. 

6.  ADIANTUM  L.    Maidenhair 

Stipe  mostly  blackened  or  very  dark  purple-brown,  and  commonly  highly 
polished.  Sporangia  borne  at  the  ends  of  tne  veins,  on  the  underside,  of  the 
reflexed  margin  of  the  frond.  Midvein  of  the  pinnules  eccentric,  dissolving  in 
the  forking  veinlets. 

Fronds  bipinnate,  ovate-lanceolate 1.  A.  capillus-veneris. 

Fronds  dichotomous,  orbicular  in  outline 2.  A.  pedatum. 

1.  Adiantmn  capillus-veneris  L.  Sp.  PI.  1096.  1753.  Fronds  pyramidal, 
with  the  rachis  continuous  to  the  terminal  pinnule,  2-4  dm.  long,  often 
pendent,  ovate  or  ovate-lanceolate,  2-3-pinnate  at  base;  pinnules  wedge- 
obovate  or  rhomboid,  1-2  cm.  long,  deeply  and  irregularly  mcised,  smooth: 
involucres  lunulate  or  transversely  oblong. — In  moist  rocky  places;  southern 
California  across  the  continent  to  Virginia  and  Florida;  rare  if  at  all  within 
our  range. 

2.  Adiantmn  pedatmn  L.  Sp.  PI.  1095.  1753.  Frond  often  2-3  dm.  broad: 
stipe  forked  at  the  top,  the  branches  recurved,  and  bearing  several  pinnate 
divisions  on  the  upper  side;  primary  divisions  6-14,  bearing  numerous  oblong 
or  triangular-oblong  pinnules,  which  have  the  lower  margin  entire  and  the 
upper  more  or  less  lobed:  involucres  oblong-lunate  or  transversely  linear. — 
Across  the  continent  and  far  northward ;  within  our  immediate  range  reported 
only  from  the  Black  Hills  of  Dakota,  and  from  Utah. 

6.  PTERIDIUM  Scop.     Bracken  or  Brake 

In  oiurs  the  rootstock  is  stout,  cord-like,  and  extensively  creeping.  Fronds 
acatt^^,  temate,  with  decompound  divisions,  and  pale  green  stipe.    Sporangia 
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borne  oo  a  continuous  Tein>like  marginal  receptacle  which  connects  the  ends 
of  the  veins.  Indusium  membranous,  fcmned  of  the  reflexed  margin  of  the 
leaf.— Ptem. 

1.  Pteridiam  aquifinam  (L.)  Kuhn,  Decken's  Reisen  III.  Bot,  Ost-Afrika  11. 
1879.  Leaf  often  very  large,  the  stipe  and  frond  usually  more  than  1  m.  in 
length  and  often  2  m.:  frond  broadly  triangular,  {Himary  divisions  stalked; 
pinnae  mostly  pinnately  lobed,  with  several  to  many  rather  short  obtuse  lobes, 
and  with  a  sometimes  very  long  subentire  apex. — ^Frequent  in  the  northern 
half  of  the'  United  States  and  in  Canada. 

7.  CHEILAHTHES  Swz.    Lip  Ferk 

Small  ferns,  with  2-4^innate  fronds,  and  the  und^  surface  either  smooth 
or  variously  cov«ed  with  hair,  wool,  scales,  or  waxy  powder.  Ours  belong  to 
the  section  in  which  the  involucres  are  cmitinuous  around  the  greater  part  of 
the  margin  of  the  very  minute  and  bead-like  ultimate  segments,  and  the  lower 
surface  of  the  fronds  tomentose  or  scaly. 

Fronds  tomentofle  beneath,  bat  not  scaly   .  .         .         .         .         .     1 .  C.  Feet. 

Fnmds  very  scaly  booeatb,  tomentum  scanty  or  none  .  .     2.  C.  FendlerL 

1.  Cheilanthes  Feci  Moore,  Ind.  Fil.  240.  1857.  Fronds  5-12  cm.  long, 
ovate-lanceolate,  tripinnate  or  bipinnate  with  pinnatifid  pinnules;  ultimate 
segments  less  than  a  line  long;  upper  surface  scantily  tomentose,  the  lower 
surface  matted  with  jointed  woolly  hairs:  involucres  herbaceous,  very  narrow. 
C.  lanuginosa. — In  dense  tufts,  on  dry  exposed  rocks;  Arizona  to  Colorado, 
northward  and  eastward  to  the  Great  Lakes. 

2.  Cheilanthes  Fendleri  Hook.  Sp.  Fil.  2:  laS.  1858.  Rootstock  slender, 
its  scales  loose  and  nerx-eless:  frond  8-15  cm.  long,  tripinnate;  ultimate  pin- 
nules rounded  and  entire,  or  obovate  and  2-':^lob€d,  covered  beneath  with 
broadly  ovate  aciuninate  scales,  which  are  sometimes  sparingly  ciliate  at 
base. — In  crevices  (rf  rocks;  Colorado  to  Arizona  and  Texas. 

a  PELLAEA  Link.    Cliff  Brake 

Rock-lo\'ing  small  or  medium-sized  ferns  with  pinnate  or  pinnatifid  leaves, 
^brous,  ha\'ing  neither  tomentum  nor  scales.  Sori  marginal  and  ultimately 
m  a  confluent  line.  Involucre  membranous  and  continuous  around  the  pin- 
nules. 

Frondjs  herbaceous  or  subcoriaceous;  the  reins  clearly  visible. 

PiTiZiae  G-%.  membranous 1 .  P.  Breweri. 

Pinnae  2-5.  subcoriaceous 2.  P.  occidentalis. 

Fronds  corutceous;  the  veins  not  perceptible. 

Closely  tripinnate.  4-5  cm.  long 3.  P.  densa. 

Bipinnate.  10-20  cm,  long 4.  P.  Wrig^tiana. 

1.  PeHaea  Breweri  DC.  Eat.  Proc.  Am.  Acad.  6:  555.  1866.  Rootstock 
short,  densely  covered  with  narrow  fulvous  chaff:  fronds  membranous, 
5-15  cm.  long,  simply  pinnate  with  mostly  unequally  2-lobed  pinnae;  the  seg- 
ments obtuse,  in  the  fertile  frond  narrower:  inclusium  continuous,  pale:  veins 
repeatedly  f(»rked. — From  California  to  Utah  and  Colorado. 

2.  Pellaea  occidentalis  (E.  Nels.)  Rydb.,  Underw.  in  (J\ir  Native  Ferns  98. 
1900.  Rootstock  short  and  thick,  densely  covered  with  rusty  hair-like  scales: 
stipes  caespitose.  1-4  cm.  long,  dark  brown,  glabrpus,  shining,  very  slender: 
fronds  3-8  cm.  long,  oblong,  simple-pinnate;  pinnae  2-5  pairs,  oblong,  mostly 
obtuse,  dark  green,  shining,  firm  and  somewhat  coriaceous,  entire,  or  the 
lower  with  1  or  2  lobes  at  the  base:  indusium  broad,  wholly  covering  the  sori. 
P.  atropurpurea  in  part.  (P.  jmmUa  Rydb.  Mem.  X.  Y.  Bot.  Gard.  1:4. 
1900.)— -Colorado  to  Montana,  and  west  to  Washington. 

3.  Pellaea  densa  (Brack.)  Hook.  Sp.  Fil.  2:  150,  t.  125.  1858.  Rootstock 
slender,  chaffy  with  blackish  scales:  stipes  densely  tufted,  wiry,  very  slender. 
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brown,  8-20  cm.  long:  fronds  3-5  cm.  long,  ovate,  closely  tripinnate;  the 
ultimate  segments  linear,  6-12  mm.  long,  sessile;  the  sterile  ones  serrate. — In 
clefts  of  rocks;  northwestern  Wyoming  to  Oregon  and  California. 

4.  Pellaea  Wrightiana  Hook.  1.  c.  142,  t.  115.  Rootstock  short,  thick, 
densely  chaffy:  stipes  crowded,  purpUsh-brown:  fronds  1-2  dm.  long,  lanceolate 
to  triangular-ovate,  bipinnate;  pinnae  longer  than  broad,  having  3-13  oval  or 
oblong-oval  pinnules;  fertile  ones  with  the  margins  rolled  in  to  the  midvein. — 
Exposed  rocky  places  in  cafions;  Colorado  to  Arizona  and  Texas. 

9.  DRYOPTERIS  Adans.    SmELD  Fern 

Rather  large  coarse  ferns;  in  ours  the  fronds  bipinnate  and  subcoriaceous. 
Indusia  roundish-reniform  with  a  narrow  sinus,  attached  to  the  middle  of  the 
sorus  by  a  short  central  stalk.  Veins  free  and  the  large  sori  borne  near  the  mid- 
vein. — Aspidium  in  part. 

1.  Dryopteris  Pilix-mas  (L.)  Schott.  Gen.  Fil.  1834.  Fronds  3-8  dm.  long, 
broadly  oblong-lanceolate,  somewhat  narrowed  and  twice  pinnate  towards  the 
base;  pinnae  lanceolate-acuminate  from  a  broad  base;  pinnules  or  segments 
oblong  to  ovate-lanceolate,  obtuse  or  acute,  toothed  or  incised,  not  glandular 
but  sometimes  slightly  chaffy  beneath,  the  upper  confluent:  sori  near  the  mid- 
vein,  commonly  only  on  the  lower  half  of  each  segment:  stalks  more  or  less 
chaffy  with  large  scales.  Aspidium  Filix-mas,  Male  Fern. — Somewhat  vari- 
able; cosmopolitan,  and  not  infrequent  in  our  range. 

10.  POLYSTICHUM  Roth.    Holly  Fern 

Ferns  with  pinnate  leaves  and  numerous  large  contiguous  round  sori;  the 
indusium  orbicular  and  entire,  fixed  by  the  depressed  center  to  the  middle  of 
the  sorus.  Pinnae  and  pinnules  often  auricled  on  the  upper  side  of  the  base. 
Veins  all  free  and  the  large  sori  borne  near  the  margin  of  the  leaf. — Aspidium 
in  part. 

1.  Polystichum  Lonchitis  (L.)  Roth,  Tent.  Fl.  Germ.  3:  71.  1800.  Fronds 
simple  pmnate,  1-4  dm.  long  (stalks  only  3-7  cm.),  linear-lanceolate;  pinnae 
broadly  lanceolate,  falcate,  sharply  spinulose-serrate,  the  lower  ones  symmet- 
rically triangular  and  shorter,  the  upper  ones  strongly  auricled. — Mountains 
of  Colorado,  Utah,  and  Wyoming,  north  to  Canada  and  east  to  the  great  lakes. 

11.  FILIX  Adans. 

Tufted  ferns  with  slender  and  delicate  twice  or  thrice  pinnate  fronds  and 
cut-toothed  lobes.  Indusium  delicate,  hood-like,  or  arched,  attached  by  a 
broad  base  on  the  inner  side  partly  under  the  sorus,  free  at  the  other  side  and 
early  thrown  back  or  withering  away.    Veins  free. — Cystopteris. 

1.  Filix  fragilis  (L.)  Underw.  Our  Native  Ferns  119.  1900.  Fronds 
1-3  dm.  long,  broadly  lanceolate,  usually  bipinnate;  pinnae  oblong-ovate, 
■pointed;  pinnules  ovate  or  oblong,  variously  toothed  or  incised.  Cystopteris 
fragilis.  Brittle  Fern. — Usually  in  shaded  rock-crevices;  throughout  North 
America. 

12.  WOODSIA  R.  Br. 

Small  tufted  ferns  growing  on  exposed  rocks.  Ours  have  the  stipes  not 
articulated  to  the  rootstock,  and  the  fronds  are  glandular-pubescent  or 
smooth,  not  chaffy.  Indusium  situated  beneath  the  sorus  and  partly  or  wholly 
inclosing  it,  soon  dividing  into  irregular  lobes  or  bursting  into  a  delicate  fringe 
above. 

Fronds  glandular-puberulent  beneath 1.  W.  scopulina. 

Fronds  smooth  beneath 2.  W.  oregana. 
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1.  WoodM  Kopnfiiia  D.  C.  Eat.  Can.  Nat.  2:  90.  1865.  Fraids  1-2  dm. 
long,  paberulent  beneath  with  minule  jointed  hairs  and  sta&ed  glands,  oblong- 
ovate  and  crenolate:  indwaa  deepky  cleft  into  nairow  segments  terminating  in 
jointed  hairs. — ^In  dense  masses  on  rocks  and  in  crevices;  Minnesota  to  Odi- 
lomia,  south  in  the  moontains  to  Ccrforado. 

2.  Woodsia  ofeetna  D.  C.  Eat.  L  c.  Very  similar,  but  with  smooth  fronds, 
the  fertile  taller  uan  the  sterile:  the  induaum  rodneed  to  a  few  monilif«m 
hairs. — ^From  Aiisona  and  Ccrforado  to  Biidsh  Cofannlna  and  Lake  Sxspenor. 

13.  ASPUSnUM  L.    Spleenwobt 

Plants  verj  vaziable  in  sise,  with  simple  {Mnnate,  2-3-fHnnate,  or  {Mnnatifid 
leaves.  Son  oblong  or  linear,  borne  on  veins  more  or  less  obhqoe  to  the 
rachis  or  the  midrib,  not  confluent.  TnHiMdmn  straight  or  sometimes 
curved,  opemng  toward  the  midrib  when  singje  (sometimes  double).  Veins 
free. 

Fronds  amqiljr  pmnate. 

Fimuie  12-30  jmrn^onnH,  Cfwmi/t,  or  ihaaiboidml,  obtuse. 

Radiissreen  • 2.A.  Tiride. 

Pinnae  odfy  2-5.  linear-eonemte    .         ,      * 3.  A.  fptftitrimwle 

Fronds  2-S-pinnate  or  pmnsfifid. 

Fronds  3-10  em.  Ions,  temate  and  bqiimiate         .         .  .  4.  A.  Andrewsn. 

Fronds  2-4  dm.  \ofo^  bqunnate 5.  A.  Fiiix-fanma. 

1.  Aspleninm  trichomanes  L.  Sp.  PL  1080.  1753.  Fronds  1-2  dm.  long, 
narrow,  sunply  {unnate,  with  15-30  pairs  of  subs^sik,  roundish-oval,  or  ov£ 
obl^ig  pinnae;  these  obtusely  cuneate  or  truncate  at  base,  entire  or  crenn- 
late,  rarely  digjitly  incisad,  falling  separately  from  the  persistent  rachis:  stipes 
purple-brown,  shining. — O^orado,  Wvoming,  and  aeroas  the  continent. 

2.  Aspleninm  viride  Huds.  FL  Angl.  385.  1762.  Stipes  densely  tufted, 
5-10  cm.  long,  naked,  the  lower  part  ch^tnut-brown,  merging  into  the  green 
of  the  rachis:  fronds  narrow,  5-15  cm.  long,  with  12-20  pairs  of  ovate  or 
rhomb<Hdal  ]Nnnae;  these  obliquely  truncate  at  base  and  crraiate  on  the  outer 
edge:  rachis  naked:  sori  numerous. — ^Idaho,  northern  Wyoming,  and  across 
the  continent. 

3.  Asplemnm  septentnonale  (L.)  Hcibn^  Deutsch.  FL  2:  12.  1795.  Stipes 
densely  tufted,  8-15  cm.  long,  sloider,  naked,  ebeneous  toward  the  base: 
fronds*  irregularly  forking,  consisting  of  2-5  narrowly  linear-cuneate  ratho* 
rigid  segments,  which  are  oitire  or  sometimes  cleft  at  the  ends  into  a  few 
narrow  teeth:  sori  elongated,  placed  near  the  margin,  usuaDy  facing  each  oth^ 
in  pairs,  commonly  only  2  or  3  to  each  segment.  Acrapteris  teptentrwnale 
(L.j  Link. — In  cl^ts  in  exposed  rocks;  southern  Wyoming  to  Xew  Mexico  and 
Arizona. 

4.  Asplemnm  Andrewsii  A.  Xels.  Proc.  Bic^  Soc.  Wash.  17:  174.  1901. 
Rootstock  envelc^)ed  in  matted  roots:  stipes  few  to  several,  ^>eneou5  below, 
passing  into  the  green  of  the  rachis:  frond  thin-herbaceous,  deltoid-ovate,  often 
tonate;  pinnae  lanceolate,  tapering  graduaUy  into  the  pinnatifid  tip;  pinnules 
ovate-lanoeolate,  diarply  incised  and  somewhat  indsely  serrate:  sori  short  but 
almost  connecting  with  those  in  the  suooessrve  lobes,  forming  neariy  a  contin- 
uous sorus  from  the  base  to  the  ai>ex  of  the  pinnule:  indusium  straight,  finally 
forced  back  and  concealed  by  the  sporangia. — ^Type  locahty,  sandstone  clifF, 
Boulder  Cafion,  C<Aor2Ao. 

o.  As^eninm  mfz-^ieniina  (L.)  Bernh.  Schrad.  Xeues  Journ.  Bot.  1 :  26. 
1806,  rronds  3-8  dm.  long:  ddicate  and  softly  membranaceous,  oblong- 
lanoec^te,  2-3-pinnate:  pinnules  adnate  to  the  8ec<RMlar>'  rachis,  ovate  to 
ekHigated-lanceolate.  variou^v  toothed  or  incised:  indusia  more  or  less  curved, 
often  crossihg  the  fertile  vemlet  and  ccmtinued  a  shcnt  distance  down  the 
otho-  ade  of  it,  lacerate-ciliate.  Laot  Fsbji. — ^Widely  distributed;  not  rare 
in  our  range. 
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3.  MARSILEACEAE  R.  Br. 

Perennial  herbaceous  plants  rooting  in  the  mud,  with  slender  creeping  root- 
stocks,  and  4-foliate  or  filiform  long-petioled  leaves.  The  sporocarps  borne  at 
the  base,  either  sessile  or  on  a  stipe  (petiole),  crustaceous,  ovoid  or  bean- 
shaped,  2-valved,  several-celled  and  containing  both  megaspores  and  micro- 
spores; the  former  give  rise  to  prothalKa  producing  archegonia;  the  latter  to 
prothallia  producing  antheridia. 

MARSILEA  L. 

Characters  of  the  family: 

Sporocarp  toothed  above 1.  M.  vestita. 

Sporocarp  rounded  above 2.  M.  oligospora. 

1.  Marsilea  vestita  Hook.  &  Grev.  Ic.  Fil.  PI.  159.  1831.  Slender,  8-15 
cm.  high:  leaflets  broadly  cuneate,  entire  or  slightly  toothed:  sporocarp  4-7 
mm.  long,  3-5  mm.  wide,  densely  covered  with  soft  spreading  hair-like  scales; 
the  lower  tooth  short  and  blunt;  the  upper  acute,  longer,  sometimes  curved: 
sori  in  each  valve  10-11;  megaspores  in  each  sorus  12-20  (usually  15-18). — 
Variable  and  widely  dispersed  but  rare;  possibly  not  within  our  range. 

2.  Marsilea  oligospora  L.  N.  Good.  Bot.  Gaz.  33:  66.  1902.  Plant  4-7  cm. 
high:  leaflets  woolly  or  becoming  glabrous,  6-10  mm.  long^  3-7  mm.  wide: 
sporocarp  solitary,  4-6  mm.  long,  4-5  mm.  wide,  covered  with  long,  straight 
and  appressed  (rarely  somewhat  woolly)  pubescence:  raphe  short:  lower  tooth 
short  and  blunt,  upper  a  mere  rounded  papilla  or  wanting:  peduncle  5-8  mm. 
long:  sori  5-8  in  each  valve;  megaspores  oval  to  barelv  oblong,  6-9  in  each 
sorus. — Northwestern  Wyoming  (Jackson's  Hole  and  Yellowstone  Park). 
Possibly  the  Rocky  Mountain  specimens  all  belong  to  this  rather  than  to  the 
preceding  species. 

4.  EQUISETACEAE  Michx.    Horsetail  Family 

Perennials  with  subterranean  rootstocks.  Stems  rush-like,  simple  or 
branched,  striate,  jointed,  usually  hollow.  Leaves  of  two  kinds:  the  sterile 
reduced  to  toothed  sheaths  at  the  nodes;  the  fertile  shield-shaped  and  form- 
ing a  short  spike  terminating  the  stem.  Occurring  mostly  in  moist  or  sandy 
situations. 

1.  EQUISETUM  L.    Horsetail.    Scouring  Rush 

Stems  simple  or  branched,  the  joints  having  closed  ends.  Leaves  of  the 
fruiting  cones  5-7-angled,  with  sporangia  hood-like.  Spores  round,  furnished 
with  two  slender  filaments  attached  by  the  middle  and  clavate  at  the  free 
ends.     Prothallia  above  groimd,  green,  usually  dioecious. 

Sterna  dying  down  to  the  ground  each  vear. 
"Stems  of  two  kinds;  the  fertile  simple;  the  sterile  with  whorls  of  slen- 
der branches  at  the  nodes. 

Fertile  stems  withering  early 1.  E.  arvense. 

Fertile  stems  persisting  for  the  season. 2.  E.  pratense. 

Stems  all  alike,  simple. 

Sheaths  with  about  8  white-margined  teeth 3.  E.  palustre. 

Sheaths  with  about  18  dark-brown  teeth 4.  E.  nuviatile. 

Stems  perennial,  evergreen. 
Stems  many-grooved. 

Rough  with  conspicuous  tubercles. 

Stems  thick,  often  1-3  m.  high 5.  E.  robustum. 

Stems  slenderer,  mostly  less  than  5  dm.  high  .         .         .         .     6.  E.  hiemale. 

Nearl]^  smooth,  the  tubercles  inconspicuous 7.  E.  laevigatum. 

Stems  with  only  5-10  grooves 8.  E.  variegatum« 
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1.  Ei^mattam  arrenae  L.  Sd.  F1.  1061.  1753.  Stems  of  two  kinds;  the 
fertile  in  early  spring,  soft,  pale  or  brownish,  with  loose  and  nsoallj  distant 
S-'l2-UMibed  sheaths,  1-2  dm.  high,  crowned  by  the  dbort  qjike  of  sprnphyDs, 
withering  early;  the  sterile  stems  dendo-,  becoming  3-5  dm.  high,  10-14- 
furrowed,  with  nmn^tNis  verticillate  4-angled  scdid  slender  branches  with 
4-toothed  deaths.  Commox  Hobsetail. — ^Across  the  coitinait;  also  in 
Europe  and  Asia. 

2.  Eqnisetimi  nratenBe  Ehih.  Hanov.  Mag.  138.  1784.  Diffoing  fnm 
the  preceding  in  that  the  fertile  stem  is  persistent,  withering  (after  the  spores 
are  shed)  only  at  summit,  then  putting  out  branches  and  becoming  like  the 
stoile  in  appearance:  branchlets  triangular  with  3-toothed  rfieaths. — Re- 
poHted  from  G^orado,  but  rare  in  our  range. 

3.  Eqmsetum  palustre  L.  Sp.  PI.  1061.  1753;  Stems  all  alike,  slender, 
2-4  dm^  high,  deq>ly  5-9-grooTed,  with  con^icuous  wing-fike  ridges:  sheaths 
with  about  8  lanoe-subulate  teeth:  branches  few,  diort;  their  rfieaths  about 
5-toothed. — Scarcely  within  our  range,  but  possibly  occurring  from  Wymning 
to  Montana  and  thence  across  the  continent,  and  northward. 

4.  Eqmsetmn  fltmatile  L.  Sp.  PL  1062.  1753.  Stems  5-8  dm.  high,  at 
first  simple  and  then  tipped  with  the  sAiart  spike  of  ^MfrQ|^yns,  later  produc- 
ing erect  yeUow  branches;  furrows  numerous,  inctxi^icuous:  sheaths  ap- 
inressed  with  about  18  dark  brown,  ^cnt,  acute,  rigid  teeth.— In  bogs  and  m 
the  borders  of  shallow  ponds,  north  west^n  Wyoming  and  Mcmtana  and  thence 
across  the  continent  northward. 

5.  Eqmsetmn  robnstmn  A.  Br.,  Engefan.  Am.  Joum.  ScL  46:  88.  1844. 
Stems  evergreen,  usually  very  stout  and  tall,  often  1  m.  or  more  hi^  and 
2  cm.  in  diameter:  the  ridges  narrow,  rou^  with  one  line  of  tubercles:  sheaths 
short,  with  a  black  girdle  above  the  base,  rarely  with  a  black  Hmb,  teeth  about 
40,  3-keeled,  ovate-subulate,  deciduous. — ^In  many  parts  of  North  America 
ncRth  of  Mexico;  also  in  Asia. 

6.  Eqtdfletim  hiemale  L.  L  c.  Stems  lower  and  slenderer,  3-8  dm.  high: 
the  ridges  roughened  by  two  more  or  less  distinct  lines  c^  tubercles:  sheaths 
elongated,  with  a  black  girdle  above  the  base  and  a  black  limb  of  about  20 
(17-26)  narrowly  linear  teeth,  1-keeled  at  the  base  and  with  subulate  de- 
ciduous pcHnts:  ^ikes  tipped  with  a  rigid  pcMnt.  The  common  Scoubixg 
Rush. — Nearly  throughout  North  .\merica;  also  in  Europe  and  Aaa. 

7.  Eqnisetum  kievigatimi  A.  Br.,  Engehn.  Am.  Joum.  Sci.  46:  87.  1844. 
Stems  3-10  dm.  high,  sometimes  with  numerous  branches:  the  ridges  convex, 
obtuse,  smooth  or  barely  roughish  with  minute  tubercles:  sheaths  elongated, 
with  a  narrow  black  hmb  and  about  22  linear-subulate  caducous  teeth, 
1-keeled  below. — ^From  New  Mexico  to  Canada  and  across  the  continent. 

8.  Equisetum  variegatimi  Schleich.  Cat.  PL  Helvet.  27.  1807.  Stems  in 
tufts  from  a  branched  base,  slender,  ascending,  2-5  dm.  hi^  usually  simple, 
only  5-10  grooved:  sheaths  green,  variegated  with  black  above;  the  5-10  teeth 
tipped  with  a  deciduous  bristle.— Coka^o  to  Utah  and  Wyoming  and  almost 
across  the  continoit. 

5.  ISOETACEAE  Underw.    Quillwort  Family 

Mostly  aquatic  plants,  with  a  thart  solid  conn-like  stem  (trunk)  and  elon- 
gated gra^s-like  leaves,  the  bases  of  which  are  expanded  and  have  thin  stipmle- 
like  infokied  margins  (the  velum),  which  inclose  large  simple  ovoid  thin-walled 
sporangia;  the  outer  ones  containing  large  spherical  mega^x>res;  those  of  the 
inner  leaves  filled  with  very  minute  grayi^  microspores. 

1.  ISOETES  L.    Quillwort 

Characters  those  of  the  famih'.  For  an  elaboraticxi  of  the  genus,  see  Under- 
wood's Our  Native  Ferns.    Our  species  (as  reported  at  presoit)  belong  to  the 
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group  with  bilobed  trunks,  are  all  aubmerged,  with  quadrangular  leaves  and 
an  incomplete  velum. 

Leaves  acute,  not  long-pointed;  stomata  absent 1.  I.  lacustris. 

Leaves  with  a  long  fine  point;  stomata  present 2.  I.  Bolanderi. 

1.  Isoetes  lacustris  L.  Sp.  PI.  1100.  1753.  Leaves  stout,  rather  rigid, 
acute  but  scarcely  tapering,  dark  or  oUve-green,  10-25  in  number,  5-15  cm. 
long,  with  no  stomata:  sporangium  orbicular  to  broadly  elliptical,  not  spotted, 
with  a  rather  narrow  velum;  megaspores  0.5-0.8  mm.  in  diameter,  marked 
all  over  with  distinct  or  somewhat  confluent  crests:  microspores  smooth, 
0.035-0.046  mm.  in  the  longer  diameter. — Generally  distributed  through- 
out northern  America. 

la.  Isoetes  lacustris  paupercula  Engelm.  Trans.  St.  Louis,  Acad.  4:  377. 
1882.  Leaves  fewer  (10-18),  thinner,  shorter:  spores  smaller;  megaspores 
0.50-0.66  mm.  in  diameter;  microspores  somewhat  granulated,  0.026-0.036 
mm.  long. — Grand  Lake,  Middle  Park,  Colorado,  and  near  Mt.  Shasta,  Cali- 
fornia. 

2.  Isoetes  Bolanderi  Engelm.  Am.  Nat.  8:  214.  1874.  Leaves  erect,  soft, 
bright  green,  tapering  to  a  fine  point,  5-25  in  number,  5-10  cm.  long,  generally 
not  many  stomata:  sporangium  broadly  oblong,  mostly  without  si)ots,  with 
a  narrow  velum;  megaspores  0.30-0.40  mm.  thick,  marked  with  minute  low 
tubercles  or  warts;  microspores  0.026-0.031  nun.  long,  generally  spinulose, 
rather  smooth. — ^In  ponds  and  shallow  lakes  in  the  Rocky  Moimtains,  Sierra 
Nevada  of  California,  and  Cascades. 

6.  LYCOPODIACEAE  Michx.    Club  Moss  Family. 

Moss-Uke  plants,  with  small  leaves  imbricated  in  4-many  rows  on  the 
pinnately  or  dichotomously  branching  stems,  and  (in  ours)  with  reniform 
1-celled  sporangia  in  the  axils  of  bracts,  forming  stalked  or  sessile  spikes. 
Spores  all  aUke.    ProthaJUa  subterranean. 

1.  LYCOPODIUM  L.    Club  Moss.    Ground  Pine 

Characters  those  of  the  family.  In  ours  the  leaves  (bracts)  of  the  spike  are 
yellowish,  ovate  or  heart-shaped,  very  different  from  the  other  leaves. 

1.  Lycopodium  annotinum  L.  Sp.  PI.  1103.  1753.  Stems  prostrate  and 
creeping,  3-10  cm.  long;  the  ascending  branches  similar,  dichotomous,  10- 
15  cm.  high:  leaves  in  several  ranks,  equal,  spreading,  rigid,  lanceolate, 
pointed,  serrulate,  4-5  nun.  long:  spikes  sohtary  at  the  ends  of  leafy  branches. 
— ^From  Colorado  to  Washington,  northward  and  eastward  across  the  oonti^ 
nent. 

7.  SELAGINELLACEAE  Underw. 

Moss-like  terrestrial  annual  or  perennial  plants  with  sknder  bwaifthing 
stems  and  small  leaves  arranged  in  4  or  several  ranks.  Sporangia  sriitary, 
in  the  axils  of  the  leaves  of  the  somewhat  quadrangular  apike,  nuMle.  sub- 
globose;  some  containing  4  megaspores;  others  numerous  mioro^Mmi.  ¥Vom 
each  of  these  i^pares  are  developed  the  prothallia  betting  «RsliQgau&  and 
antberidia  respectively. 
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Stems  Tcry  dhofft,  daHdj  tiifked 1.  &deMik 

SteoEM  creeping  ^10  cm.  loas, 

Lonres  with  m  eonsiMeaoaa  wiiite  «wn 2:  S.  rapmtriai 

LemTCS  oiytiae,  not  swned  •  • 3.8.  mntiga, 

1.  Sriapiylh  densa  Rydb.  Mem.  N.  T.  Bot.  GanL  1:  7.  1900.  Densely 
tufted;  sterOe  branches  rcry  short:  leaves  crowded  and  many-ianked,  ^5  mm. 
long,  eiliate  on  the  margin  and  tqjped  with  a  white  bristle:  fertfle  branches 
1-2  cm.  long;  bracts  in]I»ricated,  4-ranked,  triangnlar-orvate,  deef^  grooved 
dorsally,  tippled  with  a  bristle  shelter  than  those  of  the  leaves. — The  most 
frequent  spedes  in  our  range;  Cc^orado  and  Utah  to  Montana. 

2.  Sehginrlla  nipestris  L.  Sp.  PI.  1101.  1753.  Stems  cree|Hng,  5-10  cm. 
long,  somewhat  flenous,  with  ascending  tips,  rooting  throngfaoat  their  wiiole 
length,  more  or  less  branched:  leaves  imbricated  in  8  ranks,  cihate-margined 
and  t^iped  with  a  white  awn:  spikes  sharply  quadrangular,  10-20  mm.  k»g. — 
Across  the  continent  northward;  apparently  m  Colorado,  though  Ofurs  bekng 
mostly  to  the  fcAowing  variety. 

2a.  Sehginrlki  nipestris  Fendleri  Undo^.  BolL  Torr.  Bot.  dob  25:  127. 
1898.  Differs  from  the  species  in  the  lax^  leaves  wfaidi  are  tmped  with  a 
shorto*  awn  and  have  denticulate  cHia  on  the  margins:  qpikes  flawy  and  flex- 
nous:  megaspores  coarsely  areolate. — Colorado  and  New  Mexico. 

3.  Sriaginrlhi  mntica  D.  C.  Eat.,  Underw.  Bull.  Torr.  Club  25:  128.  1898. 
Stems  creefMng,  rather  rigid,  8-15  cm.  long,  pinnately  branched:  leaves  5- 
ranked,  closely  imbricated,  only  1  mm.  l<Hig.  obtuse,  grooved  on  the  back, 
devoid  of  terminal  seta  but  with  spreading  marginal  cilia:  qjike  quadrangular, 
its  bracts  acute  and  sometimes  submucronate.— -Colorado  to  Arizona  and  New 
Mexico. 

gtmhosperms 

Trees  and  shrubs  representing  an  ancient  and  at  ooe  time  very  abundant 
fl<«a,  now  reduced  to  a  relatively  small  number  of  genera  and  q>ecies,  mostly 
Evergreens,  I^ants  monoecious  or  dioecious.  Ovules  naked,  L  e.,  not  in- 
cksed  by  the  carpel;  the  latter  is  represented  by  a  scale  or  a  bract  or  in  some 
instances  is  whoDy  wanting.     Cotyledons  two  or  often  sev^al  in  a  wiiorL 

8.  FINACEAE  Lindl.    Pine  Family 

Trees  or  sometimes  shrubs,  evergreen,  more  or  less  resinous.  Leaves  needle- 
shaped  or  scale-Eke.  Staminate  and  pistillate  ccoies  on  the  same  individual 
(except  in  Junipenis);  the  staminate  clust^?  of  an  indefinite  number  o£ 
stamens  only;  the  pistillate  of  few  to  many  scales  which  beccHne  in  firoit  a  dry 
cone,  with  two  or  more  ovules  at  cx'  on  the  base  o(  each  scale.  In  Jutupenm 
the  fruit  is  smaU,  semi-fleshy,  and  berry-like. 

Froita  large;  heeoaung  dry  cones. 

Leaves  in  bundles  of  2-5  (rarely  solitarjr);  eones  of  thickoxed  corky 

scales,  the  9e«L9  matnrinj^tbe  second  year 1.  FimiiL 

Leaves  single,  uatially  leas  than  3  cm.  long;  c(»es  coriaceotxs;  seeds  ma- 
turing the  first  year. 
Branchlets  rough  froca  the  promment  p«astent  leaf-bases;  eones 

pendulous 2.  Fleea. 

Braoehes  snooth,  the  leaves  disartictilating  dose  to  the  bark  fearing 
a  smooth  oval  scar. 
Cones  erect;  the  bracts  aristate  or  mocronate       .         .         .         .3.  Alnea. 
Cones  pendulous;  the  bracts  exserted  and  3-pomted     .         .         .4.  FaeodaUmgmm 
Frmts  snail,  semi-fieshy  and  berry-like 5.  JtmipenH. 

1.  pnnjs  L.  PiNB 

Trees.  Leaves  of  two  kinds,  the  primary  ones  eariy  deciduous,  the  seconda^ 
(ordinary  fc^iage)  slender,  needle-diaped,  in  bundles  oi  2-5  (mo^^  mm^ 
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tary  in  No.  5),  united  at  the  base  by  a  sheath  formed  from  the  bud-scales. 
Cones  large,  the  scales  becoming  thick  and  woody  and  bearing  two  seeds  on  the 
base  of  each  scale,  not  maturing  till  the  second  year. 

Leaves  5  in  each  fascicle;  seeds  winged. 
Scales  not  tipped  with  a  prickle. 

Cones  narrowly  ovoid  or  subcylindrical;  the  scales  separating  at 

maturity  and  discharging  their  seeds 1.  P.  flexilis. 

Cones  ovoid;  their  scales  remaining  closed  at  maturity        •         .     2.  P.  albicaulis. 

Scales  tipped  with  a  prickle ,     3.  P.  aristata. 

Leaves  in  fascicles  of  2-3  (rarely  1);  scales  usually  spiny-tipped;  seeds 
winged  or  wingless. 
Leaves  4-7  cm.  long. 

Leaves  subterete  or  triangular  with  smooth  edges;  seeds  wingless. 

Two  leaves  in  each  fascicle 4.  P.  edulis. 

Some  or  most  of  the  fascicles  reduced  to  one  leaf     .         .         .     5.  P.  monophylls. 
Leaves  regularly  in  pairs,  semiterete,  with  flat  faces  and  serrulate 

edges 6.  P.  Murrayana. 

Leaves  10-18  cm.  long 7.  P.  scopulorum. 

1.  Pinus  flexilis  James,  Long's  Exp.  2:  34.  1823.  A  tree  with  furrowed 
gray  bark,  short  trunk,  5-10  dm.  in  diameter,  freely  branched  upward,  becom- 
mg  12-25  m.  high:  leaves  in  fascicles  of  5,  4-7  cm.  long,  ratner  stout  and 
rigid:  cones  narrowly  ovoid  to  subcylindrical,  greenish,  8-15  cm.  long;  the 
scales  unarmed,  broad,  moderately  thickened  at  the  ends,  opening  at  maturity 
and  the  seeds  soon  falling  out.  (Apintts  flexilis  Rydb.  Bull.  Torr.  Bot.  Club 
32:  598.  1905.)  Limber  Pine. — On  wind-swept  ridges  and  slopes,  situations 
to  which  its  remarkably  flexible  branches  adapt  it;  at  high  elevations  much 
reduced  in  size,  or  depressed;  New  Mexico  to  Montana  and  westward. 

2.  Pinus  albicaulis  Engelm.  Trans.  Acad.  Sci.  St.  Louis  2:  209.  1868. 
Very  similar  to  the  preceding  in  aspect:  cones  oval  or  subglobose,  sessile, 
dark  purple;  the  scales  with  thickened  ends,  often  sharp-beaked,  but  not 
awned,  remaining  closed  at  maturity.  {Apinus  albicaulis  Rydb.  1.  c.)  White- 
bark  Pine. — Usually  lower  and  with  more  rounded  head  than  the  preceding; 
from  middle  elevations  to  timber  line;  northwestern  Wyoming,  far  northward 
and  westward. 

3.  Pinus  aristata  Engehn.  Am.  Joum.  Sci.  II.  34:  331.  1862.  A  tree 
12-15  m.  high,  4-7  dm.  in  diameter,  in  alpine  stations  usually  much  dwarfed: 
leaves  in  fascicles  of  5,  erect,  curving,  3-angled,  smooth,  submucronate, 
green,  each  side  with  a  white  glaucous  strij^e:  cones  violet-brown,  narrowly 
ovoid,  resinous,  7-10  cm.  long;  scales  with  thickened  rhombic  ends,  with  small 
beak  and  tipped  with  a  lanceolate-subulate  often  recurved  awn,  opening  and 
discharging  the  seeds.  Bristle-cone  Pine. — Subalpine;  from  Colorado  to 
Nevada  and  California. 

4.  Pinus  edulis  Engelm.  Bot.  Wisliz.  Rep.  88.  1848.  A  low  round-topped 
tree  branched  from  or  near  the  base,  4-6  m.  high:  leaves  mostly  in  pairs 
(rarely  in  threes),  3-5  cm.  long,  rigid,  curved  or  nearly  straight,  spreading: 
cones  sessile,  subglobose.  about  5  cm.  long;  the  tips  of  the  scales  thick,  trun- 
cate, raised-pyramidal  out  without  awns  or  prickles:  seeds  large,  brown, 
wmgless,  edible.  {Caryopitys  edulis  Small,  Fl.  S.  U.  S.  29.  1903.)  Pinon 
or  Nut  Pine. — From  Texas  and  Colorado  to  Utah  and  Arizona. 

5.  Pinus  monophylla  Torr.  &  Frem.  Fremont's  2d  Rep.  319,  t.  4.  1845. 
Closely  resembling  the  preceding:  leaves  usually  only  one  from  each  sheath. 
(Caryopitys  monophylla  Rydb.  1.  c.  597.)  Single-leaf  Pinon. — From  the 
Wasatch  m  Utah  to  Nevaaa  and  Arizona. 

6.  Pinus  Murrayana  Oreg.  Com.  in  Murray  Rep.  Bot.  Exp.  Oreg.  No.  740, 
t.  3.  1853.  Usually  growing  in  dense  groves  or  forests  and  then  tall  (15- 
30  m.)  and  very  slender,  nearly  devoid  of  branches  except  at  the  summit;  if 
growing  in  more  open  ground,  more  freely  branched  and  stockier:  leaves  semi- 
terete,  rather  rigid,  about  5  cm.  long:  cones  small,  adhering  tenaciously  to  the 
brancnes,  which  are  often  marked  by  the  dead,  persistent  cones  of  the  previous 
years;  scales  closely  compacted,  with  quadrangular  ends,  armed  with  slender 
more  or  less  recurved  prickles  which  are  often  deciduous:  seeds  red-brown, 
winged.    Lodge  Pole  Pine. — ^Used  to  some  extent  for  lumber,  but  especially 
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the  sooree  of  the  millioiisc^  poles  used  for  fences  in  oar  ran^.  Supplying  most 
of  the  tepet  poles  of  the  past  gimerations  of  TndUns.  Coaimcm  m  our  range; 
extending  to  Alaska. 

7.  Finns  scopolomm  (Engelm.)  Lemmon,  Gard.  k.  For.  183.  1897.  \&j 
variable  in  size  but  oft^i  becoming  a  large  tree  25— iO  m.  high;  the  trunjc 
1-2  m.  in  diameter:  bark  thick,  deeply  furrowed:  leaves  in  fascicles  of  2  or  3 
(normally  3;,  1-1.5  dm.  long,  crowdoi  brush-like  on  the  ends  of  the  branchlets: 
cones  7-12  cm.  long;  scales  much  thickened  at  the  outer  end  and  bearing  a 
sharp  recurved  prickle:  seeds  brown,  winged,  broadest  above  the  middle. 
Rock  Fixe. — Ck)6ely  allied  to  P.  ponderota  DougL,  of  more  northern  and 
western  range  and  by  many  conadered  a  vark^ty  of  it.    Througjioat  our  range. 

2.  PICEA  Link.    Spruce 

Spire-shaped  trees,  often  tall  and  sl^ider.  Leaves  ^iraDy  arranged,  jointed 
near  the  base,  falling  when  dry  and  leaving  the  branchlets  rough  with  the  pro- 
jecting bases.     Cones  pendulous,  oblong,  of  numerous  scales  bearing  two  ovules. 

Branchlets  pabeseent;  leares  flexible  mzid  abmptljr  aeote   .  .     1.  P.  FugaJw^ wwii 

Branchleta  smooth  and  whining;  leaves  rigid,  apinescent  .     2.  P.  Parryaoa. 

1.  Picea  Engehnannii  (Parry)  EIngelm.  Trans.  Acad.  Sci.  St.  Louis  2:  212. 
1863.  A  tall  pyramidal  tree,  25-40  m.  high,  becoming  much  dwarfed  or  even 
depressed-dreading  and  shrub-like  at  hi^  elevations:  branches  vertidllate, 
horiz<Hital  or  the  upper  ascending;  branchlets  puberulent;  bark  light  reddi^: 
leaves  15-30  mm.  long,  sin^y  and  scHnewhat  unifomdy  distributed  over 
the  branchlets,  compr^ed  quadrangular,  abruptly  acute:  cones  oval  or  ob- 
long, about  5  cm.  Umg;  scales  thin,  tough,  truncate  and  entire  or  denticulate. 
ExGEUiAXX  Spruce. — ^A  valuable  tree,  often  occurring  in  extensive  almost  un- 
broken forests;  middle  elevations  to  timber-line.  Throughout  the  Rocky 
Mountain  r^on  and  west  to  the  coast  ranges. 

2.  Pkea  pun^ens  Engehn,  London  Gard.  Chron.  1879:  334.  Of  strictly 
conical  growth  with  spr^uling  branches:  bark  thick,  smooth  and  gray,  in 
oki^  trees  bec<Hning  very  thick,  hard  and  rigid :  branchlets  smooth  and  snin- 
ing:  leaves  2-3  cm.  long,  very  pungent :  staminate  aments  3-4  cm.  long,  with 
pede  shining  rounded  scales:  cones  abundant,  solitary  or  clustered.  ciiindricaL 
drooping,  6-10  cm.  long,  light  brown;  scales  oval  or  subrhombic,  more  or  less 
elongated  above,  undukite  and  retuse.  [P.  Parryana  (Andre;  Parry,  Gard. 
Chron.  2:  725. 1883.]  Blue  Spruce. — ^Thi«  is  a  comparatively  small  tree,  with 
soft  wood:  the  foliage  usually  blue-green;  the  needles  sharply  4-angled.  It  is 
used  extensively  for  ornamental  planting,  and  as  the  chosoi  **  State  Tree  "  ci 
Colorado  it  is  of  interest.     Found  also  in  Wyoming  and  Utah. 

3.  ABIES  Juss.    Fm 

Trees  of  pyramidal  form  and  rapid  growth,  but  with  brittle  and  eaaly  de- 
caying wood.  Leaves  on  the  horizontal  branchlets  appearing  2-ranked  by  a 
twist  near  the  ba-se,  in  ours  bearing  stomata  on  botn  sides,  with  two  longi- 
tudinal resin-ducts. 

Scales  of  eo&e  much  wider  than  long,  twice  as  long  as  the  entire  pointed 

brart 1.  A.  ooneolor. 

Scales  of  cone  subodbicolar.  three  times  as  long  as  the  laeerate-marsined 

abruptly  actnninate  bract 2.  A.  I 


1.  Abies concokv  (Gord.)  Parry,  Am.  Xat.  9:  204.  1875.  \  large  tree  25-50 
m.  high,  with  a  diameter  of  6-12  dm.  and  a  rough  grayish  bark:  leaves  mostly 
obtui^.  pale  green,  with  the  2  resin-ducts  close  to  the  epidermis  of  the  lower 
surface:  cooes  oblong-cylindrical,  7-12  cm.  long  and  3—1  cm.  in  diameter,  pale 
green  or  sometimes  dull  purplish;  »;ales  25-30  mm.  wide,  neariy  twice  wider 
than  high:  seeds  S-12  mm.  long,  acute  at  the  base,  dark  or  dull  brown,  with 
rose-colored  wings.  White  Fis. — From  southern  Cok>rado  to  California  and 
thence  northward  to  Oregon- 
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2.  Abies  lasiocarpa  (Hook.)  Nutt.  Sylva  3:  138.  1849.  Not  so  tall,  20- 
30  m.  high,  with  very  pale  and  thin,  smooth,  or  only  in  very  old  trees  cracked, 
and  ashy-gray  bark:  leaves  dark  green  above,  sharp-pointed,  with  the  two 
resin-ducts  about  equidistant  from  upper  and  lower  surface:  cones  oblong- 
cylindrical^  6-7  cm.  long  and  3-4  cm.  in  diameter,  purplish-brown;  scales 
nearly  orbicular  or  sometimes  quadrangular,  12-20  mm.  long  and  broad:  seeds 
about  6  mm.  long,  with  dark  lustrous  wings  covering  nearly  the  entire  surface 
of  the  scales.  A.  subalpina.  Alpine  Fir. — Bark  usually  containing  many 
balsam  reservoirs  or  pustules  which  has  given  rise  to  one  of  its  common  names, 
Balsam.    Colorado  and  Wyoming  and  far  westward  and  northward. 

4.  PSEUDOTSUGA  Carr.    False  Hemlock  Spruce 

A  large,  stately  tree,  occurring  in  the  mountains  at  middle  elevations,  on 
moist  slopes  and  plateaus.  Leaves  with  short  petioles,  twisting  on  the  base  so 
as  to  appear  comb-like  on  the  branches,  whicn  are  smooth  when  the  leaves 
have  fallen  and  marked  only  by  oval  scars;  stomata  on  the  lower  surface  only, 
close  to  the  epidermis  of  which  are  the  two  lateral  resin-ducts.  Fruit  an  ovate- 
oblong  pendulous  cone  maturing  in  one  season;  the  bracts  longer  than  the 
scales.    Seeds  winged. 

1.  Pseudotsuga  mucronata  (Raf.)  Sudw.  Contrib.  U.  S.  Nat.  Herb.  3:  266. 
1895.  A  large  tree,  35-80  m.  high,  1-4  m.  in  diameter,  with  very  thick  brown 
deeply  fissured  bark:  leaves  flat,  linear,  15-25  m.  or  more  long:  cones  5-10  cm. 
long,  subcylindrical;  bracts  more  or  less  exsert  and  spreading  or  reflexed,  giv- 
ing a  fringed  appearance  to  the  cones:  seeds  triangular,  on  the  upper  side 
convex  and  reciclish-brown,  on  the  lower  flat  and  white,  6  mm.  long.  P. 
Douglasii.  Douglas  Spruce. -^Throughout  the  Rocky-  Mountains  and  west- 
ward to  the  coast  ranges;  reaching  its  greatest  proportions  in  Oregon. 

6.  JUNIPERUS  L.    Juniper 

Trees  or  shrubs  with  subulate  or  scale-like  leaves,  often  of  two  forms. 
Cones  dioecious  or  rarely  monoecious,  in  short  lateral  aments;  the  staminate 
oblong  or  ovoid,  with  2-6-celled  anthers;  the  pistillate  of  a  few  opposite  some- 
what fleshy  scales.  Ovules  solitary  on  each  scale.  Fruits  globoi^e,  berry-like 
by  the  coalescence  of  the  fleshy  scales.    Seeds  1-^,  large,  bony,  wingless. 

Trees  or  tree-like,  2-several  m.  high;  leaves  scale-like. 
Seeds  solitary;  berry  8-10  mm.  in  diameter. 

Leaves  opposite  (rarely  in  threes);  seed  acute  at  apex,  rounded  at  base. 

Flesh  of  berry  thin  and  resinous        .         .         .         .         .         .     1.  J.  monosperma^ 

Flesh  of  berry  dry  and  sweet 2.  J.  utahensis. 

Leaves  3-rankea;  berry  dry  but  resinous;  seed  large  with  obtuse 

apex  and  tumid  base 3.  J.  Knightii. 

Seeds  2-4,  berries  smaller 4.  J.  scopulorum. 

Shrubs,  usually  in  caespitose  clumps. 

Leaves  subulate,  about  1  cm.  long     .         .         .         .         .         .         .     5.  J.  communis. 

Leaves  scale-like  at  least  in  part 6.  J.  Sabina. 

1.  Juniperus  monospenna  (Engelm.)  Sarg.  Silva.  N.  Am.  10:  89.  1889.  A 
tree,  occasionally  12-15  m.  high,  freely  branched,  forming  an  open  irregular 
head:  bark  thin,  gray,  broken  into  shreddy  scales:  leaves  in  pairs,  or  rarely  in 
threes,  acute,  rounded  or  thickened  on  the  back,  usually  less  than  3  mm.  long; 
on  young  plants  or  vigorous  shoots  longer,  sharp-pointed  and  glandular  on  the 
back:  staminate  ament  with  8-10  stamens;  the  pistillate  with  spreading 
pointed  scales:  fruit  globose  or  oblong,  dark  blue  or  copper-color  with  bloom, 
thin  resinous  flesh,  and  a  solitary  (rarely  2)  4-angled  obtusish  seed. — Southern 
Colorado  to  Texas  and  west  to  Nevada  and  Arizona. 

2.  Juniperus  utahensis  (Engelm.)  Lemm.  3rd  Bien.  Rep.  Cal.  St.  Bd.  For. 
183.  1890.  A  bushy  tree  5  m.  or  more  high ;  the  many  erect  contorted  branches 
forming  a  broad  open  head :  leaves  opposite,  rarely  m  threes,  acute  or  acumi- 
nate, rarely  glandular  on  the  back,  persistent  for  many  years:  berries  subglo- 
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boee  or  oUoog,  marked  by  the  tips  of  the  floiter-fleades,  3-6  mm.  kmg;  the 
flesh diy  and  sweet:  seeds  usually  solitary,  ovate,  acute,  ecmspieuoasly  acutdy 
an^ed,  the  apex  l»own.  Utah  Juxiper. — From  the  Wasatdi  Mountains  in 
Utah  to  Gahf omia  and  Arizona. 

3.  Jnnipenis  Kmghtii  A.  Nds.  Bot.  Gas.  25:  198.  1898.  A  scraggy  shrub 
or  small  tree,  3-7  m.  high,  much  braudied  from  the  base,  L  e.,  trunkles  or 
breaking  up  into  several  subequal  trunks  also  freely  brandied;  the  branches 
widely  spr^ding,  the  lowest  almost  resting  ispoa  the  ground:  leaves  3-ianked, 
closely  appressed,  rhomboidal  in  outline,  thick,  not  i»tted  or  glanduhr,  lopg 
persistait:  branches  and  fruiting  branchlets  thick  and  rather  rigid:  berries 
blue-green  or  copper -colored,  maiked  by  the  pcMnts  of  the  flower  scales,  ovoid 
or  subglobose,  7-10  mm.  in  diameter;  the  flesh  dry  and  dosely  adherent  but 
more  or  less  resinous  (not  sweet  j :  seed  solitary,  ovate,  obtuse,  sli^tly  grooved 
above,  rounded  or  tumid  at  base,  probably  not  maturing  till  the  autmnn  of  the 
second  year.  Desest  Juxiper. — Conunon  in  arid  stuations  (cafions  and 
skipes  j ;  central  to  southwest  Wyoming,  probably  adjacent  Utah,  and  in  similar 
situations  in  western  Ckdorado. 

4.  Joniperos  scopulomm  Sarg.  GaixL  A:  For.  10:  423.  1897.  A  tree  10- 
20  m.  high,  with  short,  stout  trunk,  or  sometimes  branched  from  the  base  (in 
very  exposed  situations;,  often  a  moe  dinib:  leaves  CK^xisite,  appressed,  acute 
(in  seedling  long  and  subulate),  glandnlar  on  the  bacK,  dark  green  or  pale  and 
glaueous:  fruit  ripening  at  the  e^  of  the  second  seascMi,  globose,  bri^t  blue, 
with  Raucous  bloom:  the  flesh  resinous:  seeds  usually  2  (ctften  more),  acute, 
prominaitly  grooved  and  angled.  /.  rirginiofia.  Rocky  Mouxtaix  Juxi- 
per.— Widely  distributed  in  the  mountains  and  tablelands  of  western  America, 
at  middle  elevaticms. 

5.  Jonipenis  communis  L.  Sp.  PL  1040.  1753.  A  low  tree  or  more  oftoi 
an  erect  shrub:  leaves  in  threes,  subulate,  rigid,  prickly  pcHnted,  straight  and 
slend^*,  1-2  cm.  long:  b^ry  dark  blue.— Only  the  shrubby  form  within  our 
range  and  that  passing  into  the  variety 

oa.  Jumperos  communis  sOiirica  (Burgsd.)  Rydb.  Contrib.  U.  S.  XaL 
Herb.  3:  533.  1896.  A  low  ^reading  shrub,  rarely  1  m.  hi^  forming  dense, 
usually  circular  patches:  leaves  in  threes,  crowded,  ri^.  channeled,  and  often 
whitish  above:  berries  small,  fleshy,  bluish,  1-3-seeded.  J.  communis  alpina. — 
Rocky  hillsides  and  mountain  slopes:  throughout  our  range. 

6.  Juniperus  Sabina  L.  Sp.  PL  1039.  1753.  A  depressed  shrub  usuafly  leas 
than  1  m-  high,  in  our  range  wh<^y  jHXJStrate,  the  stems  creejwng  and  rooting: 
leaves  short  and  seale>like.  4-rank0d,  cm  young  plants  subulate  and  SHny- 
tipped:  berry  li^t  blue,  ^ucous,  borne  on  sIk^  peduncle^ike  l»ancnl^fi: 
seels  1-1. — On  banks  and  dopes;  not  frequoit;  Wyoming  and  Mcmtana,  east 
to  New  York- 

9.  GNETACEAE  lindl.    Joint  Fir  Family 

Shrubs  or  small  trees,  mostly  with  jointed  opposite  or  fasdcled  branches 
and  foliaceous  or  scale-like  opposite  (or  temate)  exstipulate  leaves,  the  flowers 
mostly  dioecious,  with  decussate  i>ersi5tent  bracts.  Staminate  flowo?  in 
aments,  with  soljtari-  or  monade^hous  stamens  within  a  membranous  bifid 
calji-like  p>eriantii,  the  anth^r-eells  d^iiseent  by  a  pore  or  chink  at  the  apex. 
I%ullate  flower  an  erect  sessile  ovule  terminated  by  an  exserted  style-like 
jHxxes,  included  within  a  perianth  which  becomes  hardened  and  often  thick- 
ened in  fruit. 

1.  EPHEDRA  L.    Joint  Firs 

Shrubs  with  numerous  Equisetum-like  branches.  I^eaves  re^Juced  to  sheath- 
ing scales,  peri42ient  or  deciduous.  Inflorescence  axillary';  the  3-6  hlamoits 
united  into  a  clavate  stamineal  colunm. 
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Scales  and  branches  opposite;  bracts  connate 1.  E.  antisyphilitica. 

Scales  and  branches  in  threes;  bracts  hardly  connate. 

Scales  short  (2-3  mm.);  fruit  scabrous 2.  E.  Torreyana. 

Scales  long  (6-12  nmi.);  fruit  smooth 3.  E.  trifurca. 

1.  Ephedra  antisyphilitica  Mey.Monog.Ephedr.  101.  1846.  Stems  mostly 
lax  anci  slender,  decimate  and  nearly  prostrate:  bark  not  shreddy  or  fibrous: 
scales  distinct,  subpersistent,  very  short  and  triangular-ovate,  or  when  young 
setaceously  tipped  and  slightlv  sheathing  (sopaetimes  4  mm.  long):  aments  on 
short  bracteate  peduncles:  filaments  distinct  above  the  perianth:  pistillate 
flowers  with  3  or  4  pairs  of  bracts:  fruit  5-6  mm.  long. — Colorado  to  Texas  and 
New  Mexico. 

2.  Ephedra  Torreyana  Wats.  Proc.  Am.  Acad.  14:  299.  1899.  Erect,  3- 
10  dm.  high  or  more,  the  branches  often  somewhat  flexuous,  not  spinose, 
usually  temate:  scales  shorty  sheathing,  ternate,  with  broad  and  acutish  or 
rarely  narrow  lobes,  subpersistent,  not  becoming  shreddy:  staminate  aments 
nearly  sessile,  of  6-8  whorls  of  broad  bracts;  perianth  roimd-ovate,  slightly 
exserted;  anthers  5-8,  stipitate:  pistillate  flowers  6-10  mm.  long,  on  a  very 
short  peduncle,  of  5-6  whorls  of  thin  broadly  dilated  imguiculate  more  or 
less  crenulate  bracts:  fruit  solitary  or  in  threes,  oblong-lanceolate,  scabrous, 
8  mm.  long  or  less.— Colorado  to  California. 

3.  Ephedra  trifurca  Torr.  Bot.  Emory  Rep.  152.  1848.  Erect,  much 
branched,  4-16  dm.  high,  the  straight  rigid  branches  spinosely  tipped:  scales 
conspicuous,  sheathing,  6-12  mm.  long,  sharply  acuminate,  persistent,  becom- 
ing whitish  and  shreddy:  staminate  aments  on  a  very  short  peduncle,  of  5 
whorls  of  ovate  bracts  about  equaling  the  cuneate-oblong  perianths:  anthers 
(4  or  5)  stipitate:  fertile  flowers  nearly  sessile,  10-12  mm.  long,  of  niunerous 
whorls  (8-10)  of  very  thin  and  scanous  entire  roimd-cordate  unguiculate 
bracts:  fruit  soUtary,  12  mm.  long,  4-sided,  attenuate  upward,  smooth. — 
Texas  to  Arizona  and  north  to  Colorado. 


AN6I0SPERMS 

The  prevailing  seed-plants  of  the  present  flora,  characterized  by  ovules  be- 
ing inclosed  by  the  carpel. 

10.  TYPHACEAE  J.    St.  HU.    Cat-tail  Family 

Rootstocks  creeping.  Leaves  long,  sheathing  the  base  of  the  simple  joint- 
less  stems,  erect,  thickish.  Flowers  in  a  long  and  very  dense  cylindrical  spike 
terminating  the  stem;  the  upper  part  consisting  of  stamens  only,  inserted  di- 
rectly on  the  axis,  and  intermixed  with  long  hairs;  the  lower  part  consisting  of  ' 
stipitate  1-celled  ovaries,  the  stipes  bearing  club-shaped  bristles,  which  form 
the  copious  down  of  the  fruit.  Nutlets  minute,  very  long  stalked.  Spathes 
merely  deciduous  bracts,  or  none. 

1.  TYPHA  L. 

Characters  of  the  family. 

1.  Typha  latifolia  L.  Sp.  PI.  971.  1753.  Stout  and  tall,  1-2  m.  high:  leaves 
flat,  sheathing,  1-2  cm.  broad,  exceeding  the  stem:  spike  1-3  dm.  long;  the 
upper  half  staminate;  the  lower  pistillate,  dark  brown,  2-3  cm.  thick:  pistillate 
flowers  without  bractlets;  stigma  rhombic-lanceolate:  pollen  grains  in  fours. — 
In  marshes  throughout  North  America. 

2.  Typha  angustifolia  L.  1.  c.  Leaves  narrower:  spike  brown,  the  stami- 
nate and  pistillate  portions  distant,  the  pistillate  with  bractlets:  stigmas  lin- 
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ear:  poDen  grains  simple. — Reported  from  Denver;  abundant  oo  the  Atlantic 
coast;  also  in  Eiut^ie  and  Asia. 

11.  SPARGAHIACEAE  Ag^rdh.    Bur-reed  Familt 

Rootstocks  creeping  and  stoloniferous:  roots  fibrous.  Stems  simple  or 
branching,  sheathed  below  by  the  base  of  the  linear  leaves.*  Flowers  coUeeted 
in  separate  d&ase  and  spherical  leafy-bracted  heads,  which  are  scatto^  along 
the  summit  of  the  stem;  the  uppo*  sterile,  consi-sting  merely  of  stamens,  with 
minute  scales  irregularly  int^posed;  the  lowo*  or  fotile  larger,  eonsisting  of 
numerous  sessile  1-2-celled  pistils,  each  surrounded  by  S-6  scales  much  like  a 
calyx.  Fruit  wedge-shaped  or  club-shaped,  more  or  less  corky  toward  the 
sununit,  the  hard  endocarp  perforated  at  the  apex. 

SPARGAHIUM  L. 

Characters  of  the  family. 

Frnits  sessOe.  angnUr .1.  S.  earyeaipani. 

Fruits  stalked,  terete  or  fasiform. 
Eoaeinnt  and  erect. 

Inflorescence  branched 2.S.  androdadnm. 

Infl'Keseence  smple  .         .         .         .         •         .         .         .3.8.  simplex. 

Sobmeraed  or  floating. 

Inflorescence  branched  .         .         .         .         .         .         .4.8.  j 

Inflorescence  simile 5.  8. 


1.  Spargamum  emycarpimi  Engidm.  Gray,  Man.  Ed.  2.  430.  1856.  Stems 
stout,  erect.  5-10  dm.  hi^.  with  branched  inflorescence:  leaves  mostly  flat  and 
merely  keeled:  pi^il  attenuate  into  a  short  style  bearing  2  elongated  stigmas: 

fruit  heads  2-6  or  more,  2-3  cm.  broad:  fruit  many-angled,  sesale,  when 
mature  with  a  broad  and  depressed  or  retuse  summit,  abruptly  tipped  in  the 
center. — Borders  of  pcmds  and  streams;  across  the  ncwthem  part  of  the  United 
States. 

2.  Sparganiimi  androcladmn  (Engelm.)  McMxmg,  Bull.  Torr.  Bot.  Club 
15:  7S.  1888.  Stems  erect,  slender,  3-5  dm.  high,  sparingly  or  freely  tetnched: 
pistillate  heads  3-7,  sesdle  or  the  lowest  pedunded;  style  and  stigmas  6  nmi. 
long:  fruiting  heads  12-25  mm.  in  diameter:  fruits  fusiform.  5-6  mm.  long, 
smooth  or  an^ed  at  the  summit,  c^t^i  contracted  in  the  middle;  the  stipe  3 
mm.  long. — In  bogs  and  shallow  water;  northeastern  part  of  our  range  to 
New  England. 

3.  Sparganimn  simplex  Huds.  Fl.  AngL  Ed.  2.  401.  1788.  Stems  sloider, 
erect,  2—4  dm.  high:  l^ves  more  or  less  triquetrous:  fertile  heads  (1-4)  of  the 
usually  simple  inflorescence  often  above  the  axils,  se^le  or  peduncled.  12- 
15  mm.  wide  in  fruit:  stigma  linear,  equaling  the  rather  slender  style,  or 
shorter:  nutlets  pale,  fusiform  or  narrowly  oblong,  about  4  nun.  long,  more  or 
less  contracted  in  the  middle. — Xorthern  Wyoming  and  thence  across  the 
continent. 

4.  Sparganimn  angustifoUim  Michx.  Fl.  Bor.  Am.  2:  1S9.  1803.  Floating 
in  shallow  or  deep  water:  stems  slender:  leaves  long  and  narrow,  flat,  with 
sheaths  often  inflated  at  base:  inflorescence  3-10  cm.  long:  staminate  heads 
1^;  pistillate  1—4,  usuaDy  above  the  axil,  sessile  or  the  lower  pediceled: 
mature  fruiting  heads  7-15  nun.  in  diameter;  nutlets  often  contracted  in  the 
middle. — Seemingly  frequent  in  our  range;  from  New  Foundland  to  California. 

5.  Sparganimn  minimmn  Fries.  Summa  V^.  Skand.  2:  500.  1^46.  Usually 
floating,  with  very  slendo-  stems  and  thin  flat  narrow  leaves:  fertile  heads  1  or 
2,  axillary,  sessile  or  peduncled,  8-10  mm.  wide:  stigma  oval,  about  as  long  as 
the  short  style,  scarcely  surpasang  the  oval  or  obovate  denticulate  scsdes: 
fruit  oblong-obovate,  2-4  mm.  long,  pointed,  snnewhat  triangular,  the  stipe 
Y€Ty  short. — Col<nado  to  New  England. 
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12.  NAIADACEAE  lindl.    Pondweed  Family 

Marsh  or  mostly  immersed  aquatic  plants  with  jointed,  leafy  stems,  and 
the  leaves  sheathing  at  base  or  stipulate.  Flowers  perfect,  monoecious  or 
dioecious,  often  spathaceous.  Perianth  of  4  segments,  or  membranaceous,  or 
wanting.  Stamens  1-4.  Ovaries  1-9,  distinct,  1-celled,  1-ovuled. — Naiadaceae 
in  part. 

Flowers  perfect;  leaves  alternate;  anthers  2  or  4,  sessile. 

Perianth-segments  4;  distinct;  ovaries  sessile 1. 

Perianth  wanting;  ovaries  at  length  stipitate 2. 

Flowers  monoecious  or  dioecious;  leaves  opposite  or  fascicled;  stamen 
solitary. 

Leaves  entire;  flowers  clustered  in  the  axils 3.  Zannichellia. 

Leaves  spiny-toothed;  flowers  solitary  in  the  axils    •         .         .         .4.  Naias. 


Potamogeton. 
Ruppia. 


3.  P.  diversifolius. 

4.  P.  heterophyllus. 


5.  P.  lonchites. 


1.  POTAMOGETON  L.    Pondweed 

Herbs  of  fresh  or  saline  ponds  and  streams,  with  jointed  mostlv  rooting 
stems,  and  2-ranked  leaves,  which  are  usually  alternate  or  imperfectly  op- 
posite: the  submersed  ones  pellucid,  the  floating  ones  often  dilated  and  of 
firmer  texture.  Stipules  membranous,  more  or  less  united  and  sheathing. 
Spikes  sheathed  by  the  stipules  in  the  bud,  mostly  later  raised  on  a  peduncle 
to  the  surface  of  the  water.  Flowers  perfect.  Sepals  4,  rounded,  valvate  in 
the  bud.  Stamens  4,  opposite  the  sepals;  anthers  nearly  sessile,  2-celled. 
Ovaries  4  (rarely  only  one),  with  an  ascending  campylotropous  ovule;  stigma 
sessile  or  on  a  short  style.  Fruit  drupe-like  when  fresh,  more  or  less  com- 
pressed; endocarp  (nutlet)  crustaceous. 

Some  of  the  leaves  floating. 

Floating  leaves  elliptic  to  oblanceolate,  petioled. 

Submerged  leaves  bladeless       .       ' 1.  P.  natans. 

Submerged  leaves  with  a  proper  blade. 

Of  two  forms — elliptic  and  lanceolate 2.  P.  amplifolius. 

Of  one  form — all  alike. 
Linear. 

Filiform,  with  adnate  stipules         .... 
Broadest  at  base;  with  free  stipules 
Not  linear. 

Petiole  of  floating  leaves  long  (3-10  cm.) 
Petiole  of  floating  leaves  short  (3-15  mm.). 

Blade  elliptic 6.  P.  Zizii. 

Blade  oblanceolate 7.  P.  alpinus. 

None  of  the  leaves  floating. 

Leaves  with  lanceolate  or  broader  blade. 

Amplexicaul 8.  P.  perfoliatus. 

Sessile  or  nearly  so  9.  P.  lucens. 

Leaves  linear. 
Stipules  free;  style  present. 

Leaves  glandular  at  base 10.  P.  pusillus. 

Leaves  not  glandular  at  base 11.  P.  loliosus. 

Stipules  adnate. 

Style  present,  deciduous;  fruit  plump 12.  P.  pectinatus. 

Style  wanting;  stigma  sessile,  persistent     .         .         .         .     13.  P.  filiformis. 

1.  Potamogeton  natans  L.  Sp.  PI.  126.  1753.  Stem  rather  stout,  simple 
or  sparingly  branched:  floating  leaves  thick,  ovate-elliptic  to  lanceolate, 
acutish^  slightly  cordate  at  base,  21-29-nerved,  mostly  shorter  than  the  peti- 
ole; stipules  long  and  conspicuous;  upper  submerged  leaves  rarely  with  a 
small  lanceolate  blade,  the  lower  (formed  early  in  the  season)  reduced  to 
phyllodia:  peduncle  stout,  bearing  an  emersed  spike:  fruit  turgid,  obliquely 
obovate,  acute:  nutlet  with  a  small  deep  pit  on  each  side. — Across  the  con- 
tinent, in  ponds  and  ditches.  In  deeper  or  flowing  water  the  plant  becomes 
more  slender  and  often  wholly  submerged. 

2.  Potamogeton  amplifolius  Tuckerm.  Am.  Journ.  Sci.  II.  6:  225.  1848. 
Stems  often  stout,  simple:  floating  leaves  (sometimes  wanting)  30-50-nerved, 
elliptic  to  oblong-lanceolate,  acute,  mostly  roimded  or  slightly  cordate  at 
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base,  on  stout  petioles  about  equaling  the  blade;  sdbmeiigBcl  leaves  often  voy 
large,  mostly  mlcate  and  somewhat  undulate,  acute,  attenuate  to  a  usuaihr 
dHXt  petiole:  spike  thick,  on  a  very  stout  peduncle:  trait  large,  S-keeled,  with 
a  broad,  stout  beak:  sides  of  the  nutlet  not  pitted.— In  ponds  and  streams; 
from  New  Mexico  to  the  Atlantic  States;  also  in  Calif omia  and  Oregmi. 

3.  Potamogeton  diversifolius  Raf.  Med.  Rep.  11.  5:  354.  ISOS.  Floatmg 
leaves  oval  to  ]ance^K)blong^  often  acute,  longer  than  the  filiform  p^etioles,  with 
about  5-7  nerves  beneath,  deeply  imfM^eased ;  submerged  leaves  very  num^ious, 
almost  setaceous,  2-10  cm.  long,  very  rarehr  1  mm.  wide;  stipules  obtuse: 
entersed  spikes  8-14  nmi.  Icmg;  submei^ed  ^ikes  1-4-flowered,  thdr  peduncles 
(of  their  own  length)  frequently  recurved:  fruit  minute,  abcKit  8-toothed  on 
the  margin. — Montana,  probably  Wyoming,  east  to  New  Brunswick  and 
Florida. 

4.  PMamogeton  beteroph:^us  Schreb.  Sfoai.  FL  lips.  21.  1771.  Stems 
very  slender,  branching:  floating  leaves  rather  thin,  9-15-n«rved,  small,  oblong- 
elhptic,  acutish,  rounded  or  cuneate  at  base,  on  slender  petioles  mostly  eoual- 
ing  or  exceeding  the  blade;  submerged  leaves  linear-lanceolate,  variable  in 
length,  more  commonly  duHt,  acute  or  acuminate,  narrowed  at  base:  s{Hkes 
rather  loose,  on  stout  often  elongated  peduncles:  fruit  round-obovate,  acute, 
scarcely  keeled. — In  still  or  flowing  water;  from  the  Yellowstone  eastward; 
also  in  Nevada  and  CalifcMnia. 

5.  Potamogeton  lonchttes  Tuckerm.  Am.  Joum.  Sci.  II.  6:  226.  1848. 
Stem  rather  slender,  branching:  floating  leaves  thickish,  11-23-nerved,  long 
efiiptical  to  oblong-lanceolate,  acute  or  acutish,  rather  abruptly  narrowed  into 
a  petiole  usually  long»'  than  the  blade;  submerged  leaves  thin  and  long, 
mostly  linear-lanceolate,  attenuate  at  base,  the  lower  sessile:  spikes  on  stout 
peduncles:  fruit  obliquely  obovate,  carinate,  acute:  nutlet  scxnewhat  3-keeled, 
the  sides  scarcely  impressed. — Usually  in  streams;  from  Mexico  to  the  Atlantic 
States;  also  in  the  Pacific  States. 

6.  Potamogeton  Zizii  Roth,  Enum.  1:  531. 1827.  Stems  branching,  dender: 
floating  leaves  many-nerved,  narrowly  eUiptic,  4-10  cm.  long,  mostly  acute, 
short-petioled  or  oiten  nearly  sessile;  submerged  leaves  lanceolate  or  oblan- 
ceolate,  thin,  acute,  Icmger  than  the  floating  leaves,  7-17-nerved:  peduncles 
thicker  than  the  stem,  long:  spike  often  5  cm.  long:  fruit  obliquely  ovoid, 
rather  large,  dorsally  3-keekd. — Wyoming  and  Mcmtana,  east  to  the  Atlantic 
States. 

7.  Potamogeton  alpinus  Balbis,  Misc.  Bot.  13.  1S(M.  Floating  leaves 
(often  wanting)  rather  thin,  ll-17Hiaved,  narrowly  oblong-elliptic  or  ob- 
lanceolate,  acutish,  attenuate  into  a  voy  broad,  short  petiole;  submerged 
leaves  as  large  as  the  floating,  sessile  or  nearly  so,  narrowly  oblong-lancec^te, 
obtuse  or  acute:  spikes  rather  slender,  on  stout  often  elongated  peduncles:  fruit 
round-obovate,  acutely  margined,  beaked  by  the  rather  long  style:  nutlet 
pitted  on  each  side.  P.  ru/escens. — In  ponds  and  streams;  Colorado  to  Mon- 
tana, and  in  the  Atlantic  States. 

8.  Potamogeton  perfohatus  L.  Sp.  PI.  126.  1753.  The  large  leaves  long- 
lanceolate  from  a  cordate-clasping  base,  and  acuminate,  wavy,  8-12  cm.  long: 
peduncles  thickened  upward:  fruit  irregularly  obovate,  obtusely  margined,  the 
sides  with  a  shallow  indentati<Hi.  P.  perfoliaius  lanceolatus. — Colorado  to 
Montana,  thence  across  the  continent. 

9.  Potamogeton  locens  L.  Sp.  PI.  127.  1753.  Stem  stout,  branching: 
leaves  usually  large,  5-15  cm.  lon&  oblong-lanceolate  or  obIance<^te,  abniptfy 
acute  or  acuminate,  often  undulate-serrate,  narrowed  at  base  to  a  short  petiofe 
or  subsessile;  stipules  large:  peduncles  crften  elongated:  fruit  acute,  slightly 
keeled. — ^From  New  Mexico  to  California;  also  eastward  to  Florida  and  New 
En^and. 

10.  Potamogeton  pusfflns  L.  Sp.  PI.  127.  1753.  Stem  slendo-,  flattish  or 
nearly  cylindrical,  often  very  branching:  leaves  narrow  or  setaceous-linear, 
acuminate,  acute  or  subacute,  1-3-nerved,  fiunished  with  translucent  glands 
on  each  side  at  the  base;  stipules  at  first  obtuse:  spikes  interrupted  or  cafNtate, 
2-&-flowered,  on  rather  k»g  peduncles:  fruit  obHqoely  dfiptical,  scared^ 
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keeled:  apex  of  embryo  incurved  and  directed  obli<]^uely  downward. — In  ponds 
and  slow  streams;  almost  throughout  North  America,  but  rare  in  our  range. 

11.  Potamogeton  foliosus  Raf.  Med.  Rep.  II.  5:  354.  1808.  Stem  filiform, 
somewhat  flattened,  freely  branching:  leaves  narrowly  linear,  3-^  cm.  long, 
1-2  mm.  broad,  acute,  obscurely  3-nerved;  stipules  obtuse:  spikes  capitate, 
1-4-flowered,  on  short  club-shaped  pedimcles:  fruit  roimdish-lenticular,  the 
back  more  or  less  crested. — Mostly  in  still  water,  often  in  stagnant  and  alkaline 
ponds;  Colorado  to  Montana,  and  across  the  continent. 

12.  Potamogeton  pectinatus  L.  Sp.  PI.  127.  1753.  The  slender  stems  freely 
branched,  3-8  dm.  long;  the  branches  repeatedly  dichotomous:  leaves  tapering 
to  the  setaceous  apex,  1-nerved,  5-15  cm.  long,  sometimes  capillary  and  nerve- 
less; sheaths  of  the  stipules  ,with  scarious  margins:  fruit  obUquely  ovoid,  wit^i 
a  hard  thick  shell,  3-4  mm.  long,  not  keeled  but  with  obscure  lateral  ridges  on 
the  back,  the  sides  full  and  convex. — In  fresh  or  saline  waters;  very  common 
in  our  range;  across  the  continent. 

13.  Potamogeton  filiformis  Pers.  Syn.  1:  152.  1805.  Resembling  narrow- 
leaved  forms  of  the  last  species,  low  and  very  leafy:  pedimclte  much  elongated: 
fruit  much  smaller  (2  mm.  long)  and  thinner,  round-obovate,  not  keeled  upon 
the  rounded  back,  tipped  with  the  broad  sessile  stigma.  P.  mariniLS. — Similar 
habitat  and  about  the  same  range  as  the  last. 

2.  RUPPIA  L. 

Aquatic  herbs,  growing  under  water,  with  long  and  thread-like  forking 
stems,  and  slender  almost  capillary  alternate  leaves,  sheathing  at  the  base. 
Flowers  rising  to  the  surface  at  the  time  for  expansion,<f)erfect,  2  or  more  ap- 
proximated on  a  slender  spadix,  which  is  at  first  inclosed  in  the  sheathing 
spathe-like  base  of  a  leaf,  entirely  destitute  of  floral  envelopes,  consisting  of 
two  sessile  stamens,  each  with  2  large  and  separate  anther-cells,  and  4  small 
sessile  ovaries.  Stigma  sessile,  depressed.  Fruit  small  obliquely  ovate,  pointed 
drupes,  each  raised  on  a  slender  stalk  which  appears  after  flowering;  the 
spadix  itself  also  then  raised  on  an  elongated  thread-form  peduncle. 

Pedicels  1-3  cm.  long;  fruit  conical-ovoid 1 .  R.  maritima. 

Pedicels  3-6  cm.  long;  fruit  gibbous  at  base  and  strongly  curved      .         .     2.  R.  curvicarpa. 

1.  Ruppia  maritima  L.  Sp.  PI.  127.  1753.  Leaves  linear-capillary:  fruiting 
peduncles  capillary,  7-15  cm.  long;  pedicels  1-3  cm.  long:  fruit  (drupe  or  nut) 
conical-ovate,  sometimes  somewhat  gibbous  at  base  and  obliquely  erect. — 
Shallow  bays  and  in  marshes  along  the  Atlantic  and  Pacific  coasts;  apparently 
also  in  salt  springs  and  creeks  in  the  interior. 

2.  Ruppia  curvicarpa  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  122.  1899.  Stems 
light  green,  6  dm.  or  more  in  length,  capillary  and  fragile  at  maturity:  leaves 
variable  in  length,  3  cm.  or  more:  peduncles  long:  pedicels  several  in  a  cluster, 
capillary,  fragile,  from  3-6  cm.  long:  drupes  black  at  maturity,  oblong,  2  mm. 
in  length,  gibbous  at  base,  hence  appearing  obliquely  placed  on  the  pedicel, 
increasing  slightly  in  diameter  upward  to  the  abruptly  bent  beak  which  is 
tipped  with  a  sharp  acumination. — Alkali  lakes,  southern  Wyoming;  probably 
in  similar  waters  elsewhere  in  the  interior  table-lands. 

3.  ZANNICHELLIA  L. 

Very  slender  and  branching,  with  very  narrow  or  filiform  opposite  leaves, 
not  sheathing  and  with  small  stipules.  Flowers  monoecious,  axillary,  sessile 
or  nearly  so.  Sterile  flowers  of  a  single  naked  stamen  with  slender  filament. 
Fertile  flowers  soHtary,  usually  in  the  same  axils,  with  a  cup-shaped  mem- 
branous spathe  or  penanth;  ovaries  nearly  sessile,  becoming  more  or  less  stip- 
itate;  stigmas  peltate.    Fruit  an  obliquely  oblong  beaked  nutlet. 

1.  Zannichellia  palustris  L.  Sp.  PL  969.  1753.  Stems  1-5  dm.  long  or 
more,  leafy:  leaves  1-7  cm.  long:  fruit  somewhat  incurved,  often  more  or  less 
toothed  on  the  back. — In  fresh- water  ponds  and  slow  streams;  from  New 
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Mexico  and  southem  Colorado  northward,  and  in  both  the  Pacific  and  the 
Atlantic  States. 

4.  VAIAS  L. 

Slender  branching  herbs^  g;rowing  under  wato*,  with  opposite  and  linear 
leaves  somewhat  crowded  mto  whorls,  q>inuloee-toothed,  sessile  and  dilated 
at  base.  Flowers  very  small,  solitary,  but  oft^i  clustered  in  the  axils;  dioedons 
or  monoecious,  axillary,  sectary  and  sessile;  the  stmle  consisting  of  a  single 
stamen  inclosed  in  a  little  menitoinous  spaihe;  anther  at  first  nearly  sessile, 
the  filament  at  length  elongated.  Fertile  flowers  consisting  of  a  sin^  ovary 
tapering  into  a  short  style;  stigmas  2-A,  awl-shaped.  Fruit  a  little  seed-like 
tnitlet,  inclosed  in  a  loose  and  separable  membranous  ^ncarp. 

Leaves  aemmBate;  seeds  with  30-50  rows  of  faint  retienlataoiis  1.  N.  flezilis. 

Lesres  abnqrtijr  acute;  seeds  with  15-20  rows  ctf  ecm^iciiaiis  retico- 

latkms 2.  N 


1.  Haias  flezOts  (WiDd.)  Rost.  A  Schmidt.  FL  Sed.  3^.  1824.  Stems  very 
slender:  leaves  Unear,  becoming  acuminate,  minutely  serrulate,  1-3  cm.  long; 
sheaths  obliquely  rounded,  with  5-10  teeth  on  each  edge:  dioedous:  fruit 
ellipsoid,  about  3  mm.  long,  tipped  with  the  long  style  and  the  3  short  stigmas: 
seeds  smooth  and  shining,  sometimes  faintly  sculptured  with  30-50  rows  of 
reticulations. — Said  to  occur  in  most  parts  of  North  America. 

2.  Haias  guadalupensis  (Spreng.)  Morong,  Mem.  Torr.  Club  3^:  60.  1893. 
Very  similar,  but  the  stems  long  (3-6  dm.)  and  freely  branched:  leaves  shorter, 
the  edges  parallel,  abruptly  acute:  fruit  dull  (not  shining)  and  strongly  marked 
witn  16-20  rows  c/k  reticulations  which  are  transversely  oblong. — Widely 
distributed  but  not  common;  Colorado  to  Florida  and  Qr^on. 

13.  JUNCAGIN ACEAE  Engler  &  Prantl.    Arrow  Grass 

Family 

Rush-like  plants  growing  in  wet  or  marshy  places,  ours  in  saline  soils. 
Leaves  rush-like  or  cylindrical.  Flowers  in  simple  spikes  or  racemes,  perfect; 
perianth  segments  3-6;  stamens  3-6.  Ovaries  3-6,  more  or  less  united  when 
immature. — \aiadaceae  in  part. 

1.  TRIGLOCHm  L.    Arbow  Gbass 

Perennials,  with  rush-like  fle^y  leaves,  below  sheathing  the  base  of  the 
wand-like  naked  and  jointless  scape.  Flowers  small,  in  a  spiked  raceme, 
bractless.  Sepals  and  petals  nearly  alike  (greenish),  ovate,  concave,  decid- 
uous. Stamens  3-6;  anthers  ovaL  on  very  short  filaments.  Pistils  united 
into  a  3-6-ceIled  compound  ovar>';  stigmas  sessile;  o\'ules  solitary.  Capsule 
splitting  when  ripe  into  3-6  carpels,  which  separate  from  a  persistent  central 
axis. 

Carpeb  6;  fruit  obtds*  a»  base 1.  T.  maritime. 

Carpels  3:  fru:t  attenuate  at  base 2.  T.  palustru. 

1.  Triglochin  maritima  L.  Sp.  PI.  339.  1753.  Rather  stout,  2-10  dm. 
high:  leaves  ^lorter  than  the  scape,  2—4  mm.  broad:  raceme  usually  crowded, 
1-3  dm.  long:  flowers  2  mm.  broad:  fruit  obtuse  at  base,  6-carpeled,  3-5 
mm.  long,  and  about  equaling  the  pedicels. — In  saline  places  across  the 
continent. 

2.  Triglochin  palustris  L.  Sp.  PI.  338.  1753.  Slender,  1-3  dm.  hi^: 
leaves  less  than  2  mm.  broad:  flowers  smaller:  fruit  attenuate  at  base,  3- 
carpeled.  5-S  mm.  long,  exceeding  the  pedioeb,  separating  from  below  up- 
ward.— ^Fnnn  the  Rocky  Mountains  eastward  across  the  continent. 
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14.  ALISMACEAE  DC.    Water  Plantain  Family 

Marsh  herbs,  with  scape-like  stems,  sheathing  leaves,  and  perfect,  or  monoe- 
cious flowers  not  on  a  spadix,  furnished  with  both  cal3rx  and  corolla.  Sepals 
and  petals  each  3,  distinct.  Ovaries  numerous,  distinct,  becoming  achenes  in 
fruit. — Roots  fibrous;  leaves  radical,  petiolate,  strongly  nerved  with  trans- 
verse veinlets,  the  earlier  sometimes  without  blade;  flowers  in  a  loose  raceme 
or  panicle. 

Leaves  elli|>tic-ovate;  flowers  perfect 1.  Alisma. 

Leaves  sagittate;  flowers  monoecious  or  dioecious       .         .         .         .         .2.  Sagittaria. 

1.  ALISMA  L.     Water  Plantain 

Roots  fibrous.  Leaves  all  from  the  root,  several-ribbed,  with  connected 
veinlets.  Scape  with  whorled  panicled  branches.  Flowers  small^  white  or 
pale  rose-color,  perfect.  Petals  involute  in  the  bud.  Stamens  defimte,  mostly 
6.  Ovaries  many  in  a  simple  circle  on  a  flattened  receptacle,  forming  flattened 
coriaceous  achenes,  which  are  dilated  and  2-3-keeled  on  the  back. 

1.  Alisma  Plantago-aquatica  L.  Sp.  PI.  342.  1753.  Perennial  by  a  stout 
proliferous  corm:  leaves  long-petioled,  ovate,  oblong,  or  lanceolate,  or  even 
linear,  acute,  mostly  rounded  or  heart-shaped  at  base,  3-9-nerved:  panicle 
loose^  compound,  many-flowered,  3-5  dm.  long:  carpels  obliquely  obovate, 
formmg  an  obtusely  triangular  whorl  in  fruit.  {A,  brevipes  Greene,  Pitt. 
4:  158.  1900.) — In  shallow  water  or  on  muddy  banks;  North  America,  Europe, 
and  Asia. 

2.  SAGITTARIA  L.    Arrowhead 

Marsh  or  aquatic  mdstly  perennial  stoloniferous  herbs,  with  milky  juice 
and  fibrous  roots;  the  scapes  sheathed  at  base  by  the  bases  of  the  long  cellular 
petioles,  of  which  the  primary  ones,  and  sometimes  all,  are  flattened,  nerved, 
and  destitute  of  any  proper  blade  (i.  e.,  are  phyllodia);  when  present  the 
blade  is  arrow-shaped  or  lanceolate,  nerved  ana  with  cross-veinlets  as  in 
Alisma.  Flowers  monoecious,  or  often  dioecious.  Petals  imbricated  in  the 
bud.  Stamens  indefinite,  rarely  few.  Ovaries  many,  crowded  in  a  spherical 
or  somewhat  triangular  depressed  head  on  a  globular  receptacle,  in  fruit  form- 
ing flat  membranaceous-wmged  achenes. 

Beak  of  achene  wanting  or  merely  an  erect  tooth  in  the  margin  of  its  wing. 
Basal-lobes  of  leaf  shorter  than  the  blade. 

Basal-lobes  acute 1.  S.  arifolia. 

Basal-lobes  obtuse 2.  S.  hebetiloba. 

Basal-lobes  of  leaf  much  longer  than  the  blade 3.  S.  longiloba. 

Beak  of  achene  i  to  i  as  long  as  the  body 4.  S.  latifolla. 

1.  Sagittaria  arifolia  (Nutt.)  J.  G.  Smith,  Ann.  Rep.  Mo.  Bot.  Gard.  6:  32. 
pL  I.  1894.  Glabrous  or  nearly  so:  leaves  sagittate,  usually  broad,  with 
curved  margin,  rather  abruptly  acute;  the  lobes  acute  or  acuminate,  divergent 
but  incurved,  usually  less  than  half  as  long  as  the  blade:  bracts  lanceolate, 
as  long  as  the  fertile  pedicels  or  longer:  petals  white,  6-10  mm.  long:  fila- 
ments glabrous:  achene  obovate,  2  mm.  long,  winged,  with  a  short  tooth-Uke 
beak  at  one  side  of  the  summit.  S.  variabilis  in  part. — On  muddy  banks  or  in 
shallow  ponds;  freqiient  in  our  range,  and  extending  from  Michigan  to  Cali- 
fornia. 

2.  Sagittaria  hebetiloba  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  6.  1899.  Very 
similar  to  the  preceding  but  usually  larger  in  every  way:  leaves  broad,  witn 
curved  sides  and  rounded  abruptly  acutish  apex;  the  lobes  broad  and  abruptly 
rounded,  very  obtuse:  beak  of  achene  oblique  or  erect,  very  short,  merely  a 
blunt  tooth  at  the  side  of  the  rounded  summit  of  the  body. — ^Type  locahty, 
Platte  Cafion,  eastern  Wyoming;  possibly  local  or  a  mere  form  of  the  preced- 
ing. 
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3.  Sssittam  loocikhtL  Ensdni.  in  Torr.  BoL  Mec  Bound.  212.  1S59. 
Gkbroos:  petioles  and  scapes  rather  long  and  deader:  leaves  with  short 
lanceolate  Made  and  usually  very  long  hnear-laneeoiate  acute  lobes,  2-3  times 
as  long  as  the  blade:  bracts  laneeolatey  acuminate:  stamefw  numerous;  the 
filaments  knger  than  the  anthefs:  aefaene  quadrate-obovate,  winged  afl 
around,  beak  wanting  or  nearihr  so. — Nebraska  and  Colorado  to  31ezico. 

4.  Sagitlnriaktfifc^ia  Wind.  Sp.FL  4:409.  1S06.  Monoecious,  as  are  afl  ol 
ours,  giatwous  or  nearly  so,  2-10  dm.  fai^  leaTcs  hrotA  and  abruptly  con- 
tracted to  the  acute  apex;  basal  lobes  usualhr  broad,  diTcrgent  and  often 
digbtly  out-curved,  about  half  as  long  as  the  blade:  bracts  acute  or  obtuse: 
flowers  rather  large,  2-3  cm.  hrotA:  achene  with  hrotA  ning  on  cither  side 
narrowed  into  the  neaaiy  horisontal  dender  beak,  one  third  as  long  as  the 
body. — ^Very  variable;  throughout  North  Amerjea;  infrequent  in  our  range. 

15.  HTDROCHASITACEAE  Aschers.    Tape  Gbass  Family 
BcfKesented  in  our  range  by  a  sin^  StBo^  whidi  see  for  diaracten. 

FHILanUA  Raf .    Watzkwked 

Perennial  slender  submerged  herbs,  with  dongrted  branching  stems 
thickly  beset  with  pellucid  and  veinleas,  1-nerved,  sessile,  whorled  or  opposite 
leaves.  The  staminate  flowers  (rarely  seen)  conimonhr  break  oflL  as  in  VaBU- 
neria,  and  float  on  the  surface,  where  they  expand  and  thed  their  pollen 
around  the  stigmas  of  the  fertile  BcmerSy  niaed  to  the  surface  by  the  pro- 
longed calyx-tube. — {Elodea  Michx.) 

1.  Pfaikitria  canadmsin  (Micfax.)  Brit.  Science  IT.  2:  5.  1895.  Leaves  in 
threes  or  fours,  or  the  lower  opposite,  varying  from  linear  to  oval-oblong,  mi- 
nutely  serrulate:  stamens  9  in  the  sterile  flowers,  3-6  almost  sessile  anthers  in 
the  fertile.  [P.  angustifoHa  (MuhL)  Brit,  and  P.  minor  (Engefan.)  SmaD.] 
— Slow  streams  and  poods,  common;  widely  distributed  in  North  America; 
rather  rare  in  our  range. 

16.  6RAMIHEAE  Joss.    Gbass  Family 

Annual  or  perennial  herbs  of  various  habit,  rarely  shrubs  or  trees.  Stems 
Tcuhns)  generally  hcAow  or  sometimes  solid,  the  nodes  closed.  Leaves  dieath- 
ing,  the  rfwaths  usually  split  to  the  base  on  the  ade  opposite  the  blade,  a 
scarions  or  cartilaginous  ring  (ligale)  borne  at  the  base  of  the  leaf-blade. 
Inflorescence  ^icate,  racemose,  or  paniculate,  consisting  of  spikelets  com- 
posed of  two-many  2-ranked  imbricated  bracts,  the  2  lowest  in  the  eooq^ete 
^xkelet  always  empty  (^umes),  1  or  both  sometimes  wanting.  One  or  mote 
of  the  upper  bracts  (lemmas)  usually  contains  in  the  axil  a  flower,  whidi  is 
usually  inclosed  by  a  bract4ike  awnless  organ  called  the  palet,  placed  opponte 
the  lemma  with  its  back  to  the  axis  (rachiDa)  of  the  ^nkde^  generally 
2-keeled.  Flow^s  perfect  or  staminate,  sotnetimes  monoecious  or  dioecious^ 
subtended  by  1-3,  usually  2  minute  hyaline  scales  (lodicules)  placed  at  the 
base  of  the  ovary  opposite  the  palet.  Stamens  1-6,  usually  3;  anthers  2-celled, 
versatile,  longitodiaally  dehiscent.  Ovary  l-ceDed,  l-ovuled;  styles  l-3y 
usually  2  and  lateral;  stigmas  hairy  or  plumose.  Fruit  a  seed-^ike  grain 
(caryopsis).    £ndo^>erm  starchy. 

Various  terms  have  been  used  to  designate  the  bracts  ^glomes)  of  the 
qitkelets.  In  the  treatment  here  Mr.  C.V.F^i^s  suggestion  has  been  adopted. 
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as  follows:  The  two  empty  glumes  are  merely  the  glumes;  the  flowering  glume 
is  the  lemma;  the  additional  glume  in  the  Paniceae  (the  so-called  third  glume) 
is  the  sterile  lemma;  palet  and  lodicule  are  used  as  heretofore. 

Key  to  the  Tribes  * 

Spikelets  falling  from  the  pedicels  entire,  naked  or  inclosed  in 
bristles  or  bur-like  involucres,  l-fiowered,  or  if  2-flowered 
the  lower  flower  staminate;  no  upper  empty  lemmas;  rar 
chilla  not  extending  above  the  sterile  lemma. 
Spikelets  round  or  somewhat  compressed  dorsally;  glumes 
manifest;  hilimi  punctiform. 
Lemma  and  palet  hyaline,  thin,  much  more  delicate  in 
texture  than  the  glumes. 
Spikelets  in  pairs,  one  sessile  and  the  other  pedicellate    Tribe        I.  Andropogoneae. 
Spikelets  not  in  pairs  (Alopecurus,  Polypogon,  Cinna, 

etc.) Tribe     VI.  Agrostideae. 

Lenmia,  at  least  that  of  the  perfect  flower,  similar  in  tex- 
ture to  the  glumes,  or  thicker  and  firmer,  never  hya- 
line and  thin. 
Lemma  and  palet  membranous;  the  first  glume  usually 

larger  than  the  rest Tribe      II.  Zoysieae. 

Lenmia  and  palet  chartaceous  to  coriaceous,  very  dif- 
ferent in  color  and  appearance  from  the  glumes.    Tribe    m.  Paniceae. 
Spikelets  much  compressed  laterally;  glumes  none  or  rudi- 
mentary; hilum  linear Tribe     IV.  Oryzeae. 

Spikelets  with  the  glumes  persistent,  the  rachilla  articulated 
above  them,  1-many-flowered;  frequently  the  upper 
lemmas  are  empty;  rachilla  often  produced  beyond  the 
sterile  lemma. 
Spikelets  borne  in  an  open  or  spike-like  panicle  or  rac«ne, 
usually  upon  distinct  pedicels. 
Spikelets  1-flowered. 

Glumes  4;  palet  1-nerved  Tribe      V.  Phalarideae. 

Glumes  2,  rarely  1;  palet  2-neryed  (except  in  Cinna)    Tribe     VI.  Agroitideae. 
Spikelets  2-many-flowered. 

Lemma  usually  shorter  than  the  glumes;  the  awn 

dorsal  and  usually  bent Tribe   VII.  Aveneae. 

Lenmia  usually  longer  than  the  glumesr^lbe  awn  termi- 
nal and  straight  (rarely  dorsal  in  BromtM)  or  none  /  Tribe     IX.  Fettttceae. 
Spikelets  in  two  rows,  sessile  or  nearly  so. 

Spikelets  on  one  side  of  the  continuous  axis,  forming  one- 
sided spikes Tribe  Vm.  Chlorideae. 

Spikelets  alternately  on  opposite  sides  of  thef  axis,  which 

is  often  articulated Tribe      X.  Hordeae. 

Tribe  L  ANDROPOGONEAE 

Rachis-interhodes  not  sulcate;  branches  of  the  simple  panicle  paired, 
or  rarely  single  or  variously  branched. 

Some  or  all  of  the  racemes  sessile 1.  Andropogon. 

All  of  the  racemes  more  or  less  pedunded. 

Pedicellate  spikelets  wanting 8.  Sorghastrum. 

Pedicellate  spikelets  present  and  usually  staminate        .        .      4.  Sorghum. 
Rachis-intemodes  sulcate 2.  Amphilophis. 

Tribe  n.  ZOTSIEAE 
Inflorescence  in  terminal  spikes 6.  Hilaria. 

*  This  excellent  key  to  the  tribes  represented  in  our  range  is  taken  without  change  (except 
in  terms  used)  from  Rydberg's  Flora  of  Colorado.  The  generic  keys  have  been  adapted 
from  those  of  Rydberg's  Fl.  Colo.;  Piper's  Fl.  Wash.;  and  Britton's  Man. 
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Tffke  m.  PAnCBAB 

Spikelets  witlioat  a  wbtwiding  imrolnere  ol  brisUea  or  Tahrca. 
Sinkdet*  in  one-flkied  raeemca  or  ipikes. 

First  stmiie  well  developed C  i 

Fint  slume  oxudl  or  abortive. 

Plant  annual T.  SyitftirriMBa. 

Plant  perennial S.  Biacluafia. 

f^ikeleta  not  in  one-aided  raeemca  or  apflcea. 

domes  awned f.  Echtaocfaloa. 

Glomes  not  awned It.  Pininmi 

Sl^ikelets  involoaate. 

The  inroincfe  eonsistins  of  bristles 11.  GhaeCochloa. 

The  inrolacre  ecnuistinc  of  spine-bearinc  Tahres  forming  a  bur    .     IS.  Cenclims. 

Tkfkc  IV.  ORT2EAE 
Flowers  perfect;  ghunes  wanting  U.  HomalooeflclK' 

Tkibe  V.  PHALASIDBAE 

Uppermost  floret  perfect,  the  others  empty 14.  Phalaris. 

Uppermost  floret  perfect,  the  others  staminatr       ....    If.  Hierochloe. 

Tribe  VL  AGSOSTIDEAE 
Tifinma  with  a  \oog  terminal  awn,  and  doeely  embracing  the  siain. 
Spikelets  not  in  pairs. 

Fruitins  i^fnm^.  thm  and  membranous  .9 

Fruitinc  lemma  firm  and  indurated. 

Awns  3-brancfaed IC  , 

Awns  simple. 

Twisted,  persistent  on  the  lemma IT.  Stifa. 

Straight,  deciduous  from  the  Irmma, 

T^ffnma  glabrous  or  appreased-pubescent  .It.  Orjtogam- 

T/ftnma  lon^:  silky-pubescent 19.  Friorwa. 

SfHkelets  paired,  in  a  spike-like  raceme U.  Lycanv. 

Lemma  awnless  or  sfaort-awned,  and  loosdy  inresting  the  srain. 
Infloreeoence  a  dense  spike. 

5pikdets  persistent ;  lemma  awnless  or  with  a  riiort  terminal  awn. 

Spikes  cylindrical SS. 

Spikes  ovoid  ST. 

Spikdet«  early  dedduous;  lemma  with  a  dorsal  awn  .    St.  AlopetwM. 

Inflorescence  a  loose  panicle.  ^ 

Pericarp  discharging  the  seed  at  maturity. 

A  diminutive  alpine  perennial S4.  ^"''IT*'* 

Laxger  and  mostly  at  middle  and  lower  altitudes. 

Nerves  of  lonma  not  pilose St.  SporobofaiB. 

Nerves  of  lemma  pilose St.  BlephaziiieiinMi. 

Pericarp  permanently  investing  the  seed. 

Palet  l-nerved;  stamen  1 St.  Qma. 

Paiet  2-'nerved;  stamens  3. 

T^ffnma  naked  at  the  base St.  Agrastis. 

Lemma  with  a  ttift  of  long  hairs  at  the  base. 

Thin-membranous St.  r-sPy«»*|T^wtii- 

Chartaeeous tl.  Calamovilfs. 

Tribe  VIL  AVEBEAE 

Awn  of  the  lemma  dorsal. 

Spikelets  less  than  1  cm.  long. 

Lemma  erose-truncate tS.  Deschampaia. 

Lemma  2-toothed,  with  awn  twisted  and  bent   .         .  .St.  Trisetmn. 

pikelets  more  than  1  cm.  long St.  Aveaa. 

Awn  of  the  lemma  terminal,  between  the  teeth      •        .        .        .    ttu  Daflthooia. 
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Tribe  Vm.  CHLORIDBAE 

Spikelets  with  perfect  flowers. 

Spikelets  deeiduous  as  a  whole,  the  articulation  below  the  glumes. 

Spikelets  much  flattened;  glumes  unequal,  keeled      .  .40.  Beckmannia. 

Spikelets  subterete;  glumes  equal,  convex  .         .         .87.  Spartiiia. 

Spikelets  in  part  persistent,  the  articulation  above  some  of  the 
glumes. 

Spikes  few  (1-4) 88.  Bouteloua. 

Spikes  numerous. 
Spikes  long,  very  slender;  plant  annual         ....    84.  Schedonnardus. 

Spikes  short,  one-sided :    89.  Atheropogon. 

Spikelets  with  imperfect  flowers,  the  pistillate  very  different  from  the 

staminate  and  on  very  short  culms 41.  Buchloe. 

Tribe  IX.  FESTUCACBAE 

Lemma  3-lobed  and  3-awned 42.  Scleropogon. 

Lemma  entire  or  2-lobed. 

Rachilla  long-hirsute 44.  Phragmites. 

Rachilla  glabrous  or  with  short  hairs. 

Hant  prostrate,  with  spinescent  leaves 48.  Munroa. 

Plants  erect,  leaves  not  spinescent. 
Lemma  3-nerved  (or  rarely  1). 
Lateral  nerves  hairy. 

Inflorescence  a  congested  raceme;  leaves  with  cartilagi- 
nous margins 46.  Tricuspis. 

Inflorescence  a  panicle;  leaves  not  cartilaginous  on  the 

margins 47.  Diplachne. 

Lateral  nerves  glabrous. 

Lemma  long-hirsute  at  base 46.  Redfieldia. 

Lemma  glabrous  at  base. 
Glumes  similar. 

Inflorescence  spike-like 50.  Koeleria. 

Inflorescence  an  open  panicle.' 

Rachilla    continuous;   flowering  glumes  decidu- 
ous, the  palet  persistent  .48.  Eragrostis. 
Rachilla  articulated;  flowering  glume  and  palet 

both  deciduous 61.  Catabroiui. 

Glumes  very  dissimilar 49.  Eatonia. 

Lemma  5-nerved  or  more. 
Spikelets  with  the  upper  florets  sterile  and  folded  about 

each  other 62.  Melica. 

Spikelets  with  the  upper  floret  perfect,  or  narrow  and 
abortive 
Stigmas  arising  below  the  apex  of  the  ovary  .  .60.  Bromus. 

Stigmas  arising  at  the  apex  of  the  ovary. 
Lemma  compressed  and  keeled. 

Awn-pointed 64.  Dactylis. 

Pointless. 

Glumes  1-3-nerved. 

Scarious-margined 66.  Poa. 

Membranous 66.  Graphephorum. 

Glumes  5-nerved  or  more 68.  Distichlis. 

Lemma  convex  or  rounded  on  the  back. 

Acute  or  awned 69.  Festuca. 

Obtuse  and  scarious  at  apex. 

Prominently  5-7-nerved 67.  Glyceria. 

Obscurely  5-nerved 68.  Puccinellia. 

Tribe  X.  HORDEAE 

Spikelets  mostly  solitary  at  each  joint  of  the  rachis. 

Spikelets  placed  edgewise  on  the  rachis 61.  Lolium. 
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Sptkeleta  placed  flatwise  on  the : 
SpQcdcta  2  or  more  at  each  joint  ol  the  nchML 

Spikeletj  l-fioirered     ••••••••.    C8. 

SfHkciets  2-matt3P-floweied. 

Raeiiie  eontmiioas M. 

Eaehis  readily  arparatfnc  into  joints Mu 

1.  AHDROPOGOV  L.    Beard  Grasb  or  Bluk-otem 

Perennials,  usually  with  long  narrow  leaves,  and  terminal  and  axiDanr 
racemes.  3|nkelets  in  pairs  at  eadi  node  of  the  j(»nted  hairy  rachis,  one  sesd^ 
and  perfect,  the  outer  with  a  pedicel  and  dther  staminate,  onpty,  or  reduced 
to  a  angle  glume.  Perfect  spikelet  consisting  of  4  glumes;  the  outer  2  coriaceous, 
the  seeoad  keeled  and  acute;  the  two  inner  hyaline,  the  fourth  more  or  leas 
awned  and  subtending  a  pakt  and  perfect  flower.     Stamens  1-3.     Grain  free. 

Kacemes  solitary,  diatxnet,  1-3  at  each  node 1.  A.  atoparxns. 

Racefnea  in  paira  or  approrxxmate. 

Awn  loomty  apinl,  geniculate 2.A.  foreatiHL 

Awn  strai^t  or  somecimea  wanting 3.  A.  HaOii. 

1.  Andropogon  flcoparius  31ichx.  FL  Bor.  Am.  1:  57.  1803.  Cufans  tufted, 
6-12  dm.  tall:  sheaths  sometimes  g^ucous:  leaTCS  15-30  cm.  long,  scabrous: 
n>ikes  25-50  mm.  long,  loose,  distinct,  and  1-3  at  each  node,  on  loog-ezserted 
stend^-  peduDcI.:^::  rachis  slendo*,  flexuous;  jcxnts  and  pedicels  ciiiate  with  long 
^Heading  hairs:  outermost  glume  of  seasLfe  spikelet  about  6  mm.  long;  'awn 
spiral,  10^12  mm.  long;  pediceled  sfMkelet  a  single  awn-pomted  ^ume. — ^Dry, 
sandy  soil;  throughout  our  range. 

2.  Andropogon  furcatus  MuhL  Willd.  Sp.  PI.  4:  919.  1S06.  Cuhns  stout, 
9-18  dm.  tab:  sheaths  smooth  and  ^abrous:  leaves  15-45  cm.  long:  spikes  2-5, 
in  pairs  or  approximate,  5-10  cm.  long;  joints  ol  the  rachis  and  pedicds 
ciiiate  with  short  hairs :  outermost  ^ume  of  seaale  ^nkelet  6-8  mm.  long;  awn 
ol  the  sterile  lemma  loosely  s{Hral,  geniculate,  1(>-14  mm.  long;  pediceled 
sfikeljt  of  4  glumes. — ^Elastem  part  of  our  range  and  eastward. 

3.  Andropogon  Halfii  Hack.  Sit2.  Akad.  Wiss.  Wien  89:  1*27.  1884.  Cufans 
robust,  9-18  dm.  tall,  m(»e  or  leas  ^ucous:  sheaths  somewhat  ^ucous: 
leaves  3  dm.  long  or  less:  spikes  2-5,  in  pairs  or  api»t>ximate,  5-10  cm.  long: 
joints  oC  the  rachis  and  pedicels  villous  with  long  hairs:  outermost  ghnne  of 
sessile  spikelet  about  8  mm.  long,  acuminate,  ^abrous  at  base,  from  ^Muin^y 
to  copiously  siDcy-pubescent  toward  the  apex;  awn  of  the  sterile  1**™w¥a 
strai^t,  4-10  nmi.  long,  or  sometimes  wanting;  pediceled  spikelet  consisting 
of  4  glumes,  generally  larger  than  the  sessile  spikelet  and  indoemg  three 
stamens. — Dry,  sandy  soil  Si  the  plains  and  foothiUs;  along  the  eastern  border 
of  the  Rocky  Jloimtains. 

2.  AMPHILOPHIS  Xa^ 

Perennials,  usually  with  flat  leaves  and  showy,  often  alvery-wfaite  panicles, 
the  axis  short,  making  the  panicle  appear  fan-like,  or  elongated  with  the 
branches  more  scattered.  Racemes  usually  numerous,  the  intemodes  with 
manifestly  thickened  margins,  the  median  portion  thin  and  translucent;  the 
pedicels  oi  the  same  structure,  the  margins  ciiiate  with  long  hairs.  Sessile 
sfHkelets  of  4  glumes,  the  first  one  2-keeled,  the  second  l-keekd.  the  lemmas 
hyaline,  the  latter  verj-  narrow,  stipe-like,  somewhat  thickened,  gradually 
merging  into  a  usually  geniculate,  contorted  or  spiral  awn.  or  the  awn  rarely 
wanting.  Pedicellate  spikelets  staminate  and  similar  to  the  sesale.  or  sterOe 
and  smaller.  Stamens  3.  Styles  distinct;  stigmas  i^umose.  Grain  free,  in- 
closed in  the  lemmas. 

1.  Amphik>phis  Torreyantis  (Steud.)  Nash,  Brit.  Man.  71.  1901.  Culms 
erect.  4-10  dm.  tall,  the  nodes  naked:  sheaths  more  or  less  glaucous:  leaves 
7-17  cm.  long,  glaucous:  spikes  25-35  nun.  long,  in  a  terminal  long-exserted 
panicle  4-10  cm.  long;  outermost  g^ume  of  sessile  spikelet  3-4  mm.  Iraig,  aboul 
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equaling  the  terminal  hairs  of  the  rachis-joints,  lanceolate,  acute;  awn  8-16 
mm.  long,  spiral;  pediceled  spikelet  rudimentary.  (Andropogon  Torreyanus 
Steud.) — Kansas  and  Colorado;  extending  southward  and  westward  to  Ne- 
vada. * 

3.  SORGHASTRUM  Nash 

Annual  or  i>erennial,  generally  tall  grasses,  with  long  narrow  flat  leaves  and 
terminal  panicles.  Spikelets  in  pairs  or  threes  at  the  end  of  the  branches; 
one  sessile  and  perfect;  the  lateral  pediceled,  empty,  or  reduced  to  the  pedicel 
only.  Perfect  spikelet  consisting  of  4  glumes;  the  two  outer  indurated  and 
shining;  the  inner  hyaline,  the  fourth  awned  and  subtending  a  palet  and  per- 
fect flower,  or  the  palet  sometimes  wanting.  Stamens  3.  Styles  distinct; 
stigmas  plmnose.    Grain  free. 

1.  Sorghastriminutans  (L.)  Nash,  in  Small  Fl.  66.  1903.  Stout  perennials, 
9-18  dm.  high:  lower  leaves  3  dm.  or  more  in  length:  panicle  1-3  dm.  long, 
brownish-yellow;  branches  5-10  cm.  long,  erect-spreadmg;  spikelets  erect  or 
somewhat  spreading;  flrst  glume  of  sessile  spikelet  6-8  mm.  long,  pubescent 
with  long  hairs;  second  glume  glabrous;  awn  1-2  cm.  long,  the  column  having 
but  a  single  bend;  lateral  spikelets  wanting.  Chrysopogon  nutans. — Extend- 
ing into  our  range  from  the  eastern  United  States. 

4.  SORGHUM  Pers. 

Annual  or  perennial  grasses,  with  long,  broad,  flat  leaves  and  terminal, 
ample  panicles.  Spikelets  in  pairs  at  the  nodes,  or  in  threes  at  the  ends  of  the 
branches,  one  sessile  and  perfect,  the  lateral  pediceled,  staminate  or  empty. 
Sessile  spikelet  consisting  of  4  glumes,  the  outer  indurated  and  shining,  ob- 
scurely nerved,  inner  hyaline,  the  fourth  awned  and  subtending  a  small  palet 
and  perfect  flower,  or  palet  sometimes  wanting.  Stamens  3.  Styles  distinct. 
Grain  free. 

1.  Sorghimi  halepense  (L.)  Pers.  Syn.  1:  101.  1805.  Stout  perennial, 
9-20  dm.  tall:  sheaths  smooth;  leaves  3  dm.  or  more  long,  6-25  mm.  wide: 
panicle  15-45  cm.  long:  outer  glumes  of  sessile  spikelet  4-6  mm.  long,  usually 
piu*plish,  pubescent  with  long  appressed  hairs;  awn  when  present  8-16  mm. 
long.    Johnson  Grass. — Introduced  in  fields  and  waste  places. 

6.  HILARIA  H.B.K.     Black  Bunch-grass 

Caespitose  or  decumbent  perennials,  often  stoloniferous,  with  flat  or  in- 
volute leaves  and  terminal  solitary  spikes.  Spikelets  sessile,  in  groups  of  three 
at  each  joint  of  the  zigzag  continuous  rachis,  forming  terminal  spikes^  the 
several  groups  falling  off  entire;  the  two  outer  or  anterior  spikelets  staminate 
and  2-3-flowered,  the  posterior  or  inner  one  pistillate  or  hermaphrodite,  and 
1-flowered .  Glumes  firmer  in  texture  than  the  lemmas,  imequal ,  many-nerved, 
more  or  less  connate  below,  entire  at  the  apex  or  more  often  divided,  usually 
unequally  2-lobed  with  one  to  several  intermediate  awns  or  awn-like  divi- 
sions; lemmas  much  narrower.  Stamens  3.  Styles  connate  below;  stigmas 
shortly  plumose.     Grain  ovate  or  oblong,  included  within  the  lemmas,  free. 

1.  Hilaria  Tamesii  (Torr.)  Benth.  Joum.  Linn.  Soc.  19:  62.  1881.  Rather 
coarse,  branching,  3-5  dm.  high:  spikes  erect,  often  purplish,  5-8  cm.  long: 
spikelets  8-10  mm.  long,  hairy  at  base;  staminate  spikelets  2-flowered,  the 
^umes  5-nerved,  the  outer  glume  with  an  awn  from  the  back  longer  than  the 
spikelet,  the  inner  unawned. — Mesas  and  table-lands  from  southern  Wyoming 
to  New  Mexico  and  southern  California. 

6.  P  ASP  ALUM  L. 

Perennials,  various  in  habit;  with  usually  flat  leaves  and  1-flowered  spike- 
lets borne  singly  or  in  pairs  in  2  rows  on  1-sided  spikes,  which  are  single,  in 
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pairs  or  panielecL  Spflcdete  oblong  to  orbicular,  flat  on  the  outer  aorfaee,  eon- 
vex  on  the  inner.  Gfannes  3,  the  outer  ones  membranous,  the  inner  (xie  in? 
durated  and  phnnoee.    Grai|^  ovcMd  or  oblong,  free. 

1.  Paspalum  setaceum  Micfax.  FL  Bor.  Am.  1:  43.  1803.  Cufans  moeOy 
erect,  3-6  dm.  tall,  slender,  smooth:  dieaths  and  leaves  generally  very  pu- 
bescent; the  latter  7-20  cm.  IcMig,  2-6  mm.  wide,  erect,  acuminate:  roikes 

45  cm.  long,  more  or  less  curved,  generaUy  solitary,  oocasoonally  2,  on  a  IcMig- 
ezserted  slender  peduncle,  with  usually  1  or  2  additional  shorter  peduncles 
from  the  same  upper  sheath:  qnkelets  about  1.5  mm.  long,  in  2  narrow  rows, 
broadly  obovate,  very  obtuse;  empty  glumes  3-nerved,  glabrous  or  pubescent, 
third  i^ume  obovate,  shining. — Colorado  and  eastward. 

7.  STHTHERISMA  WaH. 

Annuals,  with  flat  leaves  and  qnkelets  borne  in  pairs  or  sometimes  in  threes, 
in  sectmd  spikes  which  are  digitate  or  approximate  at  the  sununit  of  the  cufan. 
Spikes  often  purplish.  Glumes  of  the  pikelet  4,  sometimes  3  by  the  sappns- 
sion  of  the  lowest  one;  the  fourth  or  innermost  ^ume  chartaeeous,  subt^iding 
a  palet  of  similar  texture  and  a  perfect  flower.    Stamens  3.   Stignias  plumose. 

1.  Syntherisma  sanguinalis  (L.)  Dulac.  Fl.  Hautes-Pyr.  77.  1867.  Cufans 
3-8  dm.  high,  becoming  prostate  at  base  and  rooting  at  the  lower  mxies: 
lower  sheaths  densely  papillose-hirsute:  leaves  4-20  cm.  long,  4-10  mm.  wide, 
more  or  less  papillose-hireute  on  both  surfaces:  racones  3-10,  5-18  cm.  long: 
q>ikelets  25-30  mm.  long  and  about  0.8  nun.  wide,  elliptic-lanceolate,  acute,  in 
pairs,  the  first  glume  minute,  triangular,  the  seccmd  3-nerved,  about  one  half 
as  long  as  the  spikelet,  the  third  7-nerved,  the  fourth  yeHowidi-white.  aeut^v 
apiculate.  Ptmieum  sanguinale.  Crab  Grass. — Genoally  introduoea  in  fielu 
and  waste  grounds. 

&  BRACHIARIA  Ledeb. 

Annuals  or  perennials  with  flat  leaves  and  a  panicle  composed  of  altemate 
scattered  onesided  racemes  with  the  spikelets  borne  in  2  rows.  Spikelets 
1-flowered,  articulated  to  the  pedicel  below  the  glumes.  Glumes  4,  the  outer 
3  membranous,  the  fourth  chartaeeous,  inclosing  a  palet  of  similar  texture 
and  a  perfect  flower.  Stamens  3.  Styles  distinct;  stigmas  plumose.  Grain 
free. — Panicum  in  part. 

1.  Brachiaria  obtosa  (H.B.K.)  Xash,  Brit.  Man.  77.  1901.  Gha>rcn]8 
stoloniferous  perennial,  the  culms  3-6  dm.  high,  simple  or  branching  at  base: 
leaves  6-22  cm.  long.  2-6  mm.  wide,  usually  erect,  long-aciuninate:  pjmiA> 
5-15  cm.  long,  composed  of  3-5  erect  racemes  18-37  mm.  long:  pikelets  about 
3  nmi.  long,  crowded,  oval  or  obovoid.  obtuse,  turgid;  first  glume  shorter  than 
the  rest,  c^tuse,  5-nerved:  second,  third  and  fourth  glumes  about  equal,  the 
second  and  third  5-nerved,  the  fourth  chartaeeous. — Colorado  and  southward. 

9.  ECHnrOCHLOA  Beauv. 

Commonly  annuals  with  broad  leaves  and  a  terminal  inflorescence  consist- 
ing of  one-fdded  racemes  racemosely  or  paniculately  arranged.  Spikelets 
1 -flowered,  singly  disposed,  or  in  smaller  racemes  or  clusters  on  the  idtimate 
divisions  of  the  inflorescence.  Glumes  4,  the  outer  3  membranous,  hispid  on 
the  nerves,  the  third  and  usually  also  the  second  awned  or  sometimes  merely 
awn-jx)inted,  the  awn  often  verj'  long;  fourth  glume  indurated,  whining^ 
frequently  pointed,  inclosing  a  palet  of  similar  texture  and  a  perfect  flower. 
Stamens  3.    Styles  dLjtinct;  stigmas  plumose.    Grain  free. — Panicum  in  part. 

1.  Echinochloa  Crus-galfi  ^L.)  Beauv.  Agros.  53.    1812.    Annuals,  4-12  dm. 
the  culms  often  branching  at  base:  sheaths  smooth  and  glabrous:  leaves 
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15-60  cm.  long,  6-25  mm.  wide,  smooth  or  scabrous:  panicle  composed  of 
5-15  sessile^  erect  or  ascending  branches,  or  the  lower  branches  spreading  or 
reflexed:  spikelets  ovate,  green  or  purple,  densely  crowded  in  2-4  rows  on  one 
side  of  the  rachis;  second  and  third  glumes  about  3  mm.  long,  scabrous  or 
hispid,  the  second  awnless  or  with  a  long  rigid  awn,  the  third  awnless  or  short 
awned.  the  fourth  ovate,  abruptly  pointed.  Barnyabd  Grass. — ^Introduced 
in  fields  and  waste  grounds. 

10.  PANICUM  L.    Panic  Grass 

.  Annuals  or  perennials,  various  in  habit,  with  open  or  contracted  panicles. 
Spikelets  1-2-nowered,  when  2-fiowered  the  lower  one  staminate.  Glumes  4, 
the  3  lower  membranous,  empty,  or  the  third  with  a  staminate  flower,  varying 
in  the  same  species;  the  inner  or  fourth  glume  chartaceous,  shining,  inclosing 
a  palet  of  similar  texture  and  a  perfect  flower;  awns  none.  Stamens  3. 
Styles  distinct;  stigmas  plumose.  Grain  free,  inclosed  in  the  hardened  fruit- 
ing glume  and  palet. 

Spikelets  acuminate. 

Annual;  spikelets  2-2.5  mm.  long 1.  P.  capillare. 

Perennial;  spikelets  4-4.5  mm.  long 2.  P.  virgatum. 

Spikelets  obtuse  or  barely  pointed. 

Leaves  smooth  above,  scabrous  beneath;  spikelets  about  3  mm.  long    3.  P.  Scribnerianum. 

Leaves  more  or  less  pubescent  on  both  surfaces;  spikelets  1.5-2.5 

mm.  long        .         .         .         .         .         .         .         .         .         .     4.  P.  scopariimi. 

1.  Panicum  capillare  L.  Sp.  PI.  58.  1753.  Culms  erect  or  decumbent, 
3-6  dm.  tall,  simple  or  sometimes  sparingly  branched:  sheaths  papillose- 
hirsute:  leaves  15-30  cm.  long,  6-16  mm.  wide,  pubescent:  panicles  widely 
spreading,  capillary,  the  terminal  one  20-25  cm.  long;  the  lateral  panicles, 
when  present,  smaller:  spikelets  2-2.5  mm.  long,  acuminate;  first  glume  one 
fourth  to  one  half  as  long  as  the  spikelet;  second  and  third  glumes  nearly 
equal,  very  acute;  the  fourth  1.5  mm.  long.  Witch  Grass. — Dry  soil*;  a  weed 
in  cultivated  fields. 

2.  Panicum  virgatum  L.  Sp.  PI.  59.  1753.  Stout,  erect,  glabrous,  perennial, 
9-15  dm.  high,  usually  forming  large  tufts,  with  strong  creeping  rootstocks: 
leaves  elongated,  3  dm.  long  or  more,  6-12  mm.  wide,  flat,  long-acuminate, 
narrowed  toward  the  base,  glabrous,  rough  on  the  margins:  panicle  15-50  cm. 
long,  the  lower  branches  10-25  cm.  long,  more  or  less  widely  spreading  or 
sometimes  nearly  erect:  spikelets  ovate,  acuminate,  4— 4.5  mm.  long;  first 
glume  acuminate?  about- one  half  as  long  as  the  spikelet,  3-5-nerved;  second 
glume  generally  longer  than  the  others,  5-7-nerved;  the  third  similar  and 
usually  subtending  a  palet  and  staminate  flower.  Switch  Grass. — Sandy  river 
bottoms;  extending  into  our  range  from  the  eastern  United  States. 

3.  Panicum  Scribnerianum  Nash,  Bull.  Torr.  Bot.  Club  22:  421.  1895. 
Perennial,  2-4  or  more  dm.  high:  culms  erect,  finally  branching,  sparingly 

Subescent:  sheaths  usually  papillose-pilose:  leaves  more  or  less  spreading, 
at,  smooth  above,  scabrous  beneath,  5-10  cm.  long,  6-12  mm.  wide:  panicles 
small,  ovoid,  3-7  cm.  long:  spikelets  turgid,  obovoid,  obtusish,  about  3  mm. 
long,  sparsely  pubescent  or  nearly  glabrous. — Throughout  our  range. 

4.  Panicum  scoporium  Lam.  Encycl.  4:  744.  1797.  Perennial,  1-4  or  more 
dm.  high:  culms  erect  or  ascending  and  finally  more  or  less  branched,  usually 
densely  pubescent  with  spreading  hairs  as  also  the  sheaths,  the  nodes  bearded 
and  with  a  glabrous  ring  immediately  below:  leaves  more  or  less  softly  pubes- 
cent on  both  surfaces  and  often  somewhat  villous,  scabrous  on  the  margins, 
5-15  cm.  long,  5-10  mm.  wide:  panicles  ovoid  or  subpyramidal,  4-7  cm.  long: 
spikelets  ovate,  subacute,  1.5-2,  rarely  2.5  mm.  long,  pubescent. — Throughout 
our  range. 

11.  CHAETOCHLOA  Scribn. 

Annuals  or  perennials  with  erect  culms,  few  leaves,  and  bristly  spike-like 
panicles.    Spikelets  1-flowered,  or  rarely  with  a  second  staminate  flower,  the 
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basal  bristles  smgle  or  in  dusters  below  the  articiilatioii  of  the  rachiDa,  and 
thocfore  persisteiit.  Glumes  of  the  pikelet  4,  the  other  three  membranous^ 
the  third  often  subtending  a  palet  and  rarely  a  staminate  flower;  inner  or 
fourth  ehartaceous,  subtending  a  palet  of  similar  texture  and  a  perfect  flow»'. 
Stamens  3.  Styles  distinct,  dongated;  stigmas  plumose.  Grain  free,  in- 
dosed  in  the  lemmas. — Setaria. 

Annoal;  panide  dense 1.  C.  Tiridia. 

Perennial;  panicle  more  or  leas  intemq»ted 2.  C.  eompoBte,. 

1.  Cbaetochloa  viridis  (L.)  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros.  Bull.  4:  39. 
1897.  EJiect  glabrous  caespitose  annuals,  2-9  dm.  high:  leaves  7-25  cm.  long, 
4-12  mm.  wide:  ^ikes  compound,  3-10  cm.  long:  pikelets  about  3  mm.  loqg, 
elliptic,  much  shorter  than  the  green  or  sometimes  yellowish  bristles;  first 
glume  le£»  than  one  half  as  long  as  the  spikelet,  1-3-nerved;  seccmd  and  thud 
glumes  obtuse,  5-nerved;  foifth  glume  equaling  or  slightly  exceeding  the 
seccmd.  Green  Foxtail. — ^Introduced  into  cultivated  grounds  and  waste 
places. 

2.  CbaetochkMi  composita  (H.B.K.)  Scribn.  U.  S.  Dept.  Agr.  Div.  Agroe. 
Bull.  4:  39.  1897.  Pale  glaucous  caespitose  perennial,  3-10  dm.  high,  much 
branched  from  the  base:  culms  scabrous  and  often  pubescent,  rardy  glabrous, 
the  nodes  bearded  with  a  ring  of  silkv  appressed  hairs:  leaves  \0-&  cm.  Imig; 
2-5  mm.  wide,  scabrous  on  both  sides  or  sometimes  nearly  glabrous:  spikes 
usually  more  or  less  interrupted,  5-16  cm.  long:  spikelets  2  or  rarely  3  mm. 
long,  narrowly  ovate,  acute,  much  shorter  than  tne  single  or  rarely  paired, 
green,  flexuous  bristles;  first  glume  one  half  as  long  as  the  spikelet,  3-nerved; 
secMid  and  third  glumes  acute  or  apiculate,  5-nerved;  fourth  glume  slight^ 
exceeding  the  second.    Setaria  selosa  caudata. — Southwestern  Colorado. 

12.  CENCHRUS  L.    Saxd  Bub 

Annuals  or  perennials,  usually  with  flat  leaves.  Spikelets  1-4  together  in 
terminal  spikes  or  racemes,  subtended  by  a  spiny  involucre  which  is  deciduotts 
with  them  at  maturity.  Glumes  4;  the  first  hyaline;  the  second  and  third 
membranous,  the  latter  sometimes  having  a  palet  and  staminate  flow^  in  its 
axil;  the  fourth  chartaceous,  subtending  a  palet  of  similar  structure  which 
incloses  a  perfect  flower.  Stamens  3.  Styles  united  below;  stigmas  plumose. 
Grain  free,  inclosed  in  the  lenmias. 

1.  Cenchms  tribuloides  L.  Sp.  PI.  1050.  1753.  Culms  erect  or  decumbent 
from  an  annual  root,  2-5  or  more  dm.  high:  sheaths  u^ially  loose,  com- 
pressed, smooth:  leaves  6-12  cm.  long:  spikes  2-6  cm.  long,  sometimes  par- 
tially included  in  the  upper  sheath:  involucres  crowded  on  the  scabrous  raehk^ 
2-flowered,  globose,  pubescent  except  at  the  base,  forming  spiny  burs,  the 
spines  stout:  pikelets  about  6  nmi.  long. — Sandv  fields  and  waste  groimda; 
extending  into  our  range  from  the  eastern  ancf  southern  United  States. 

13.  HOMALOCENCHRUS  >Iieg. 

Harsh  grasses  with  flat,  narrow,  generally  rough  leaves  and  paniculate  in- 
florescence. Spikelets  l-flowered,  perfect,  strongly  flattened!  laterally,  and 
usually  more  or  less  imbricated.  Glumes  2,  chartaceous,  the  outer  one  broad 
and  strongly  conduplicate,  the  inner  much  narrower.  Stamens  1-6.  Styles 
short,  distinct;  stigmas  plumose.    Grain  ovoid,  free. 

1.  HoDudocenchrus  orvzoides  (Lj  Poll.  Hist.  PL  Palat.  1:  52.  1776. 
Rather  stout  rough  much-branched  perennial,  3-12  dm.  high:  leaves  7-25  cm. 
long,  4-10  mm.  wide:  terminal  pamcie  12-22  cm.  long,  finally  long-exserted, 
its  branches  lax.  and  later  T^idely  spreading;  lateral  panicle  generally  included: 
spikelets  4-5  mm.  long,  about  1.5  mm.  wide,  elliptic;  glumr^  pubescent,  the 
outer  one  hispid  on  the  keel  and  on  the  margins :  stamens  3.  Rice  CuTKiRAfiS.— 
In  swamps  and  along  streams  in  the  eastern  part  of  oiu-  range;  rare. 
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14.  PHALARIS  L.    Cakabt  Grabs 

Annuals  or  perennials  with  flat  leaves,  inflorescence  spike-like,  capitate,  or 
a  narrow  panicle.  Spikelets  crowded.  1-flowered.  Glumes  5;  the  first  and 
second  about  equal  m  length,  strongly  compressed  laterally,  usually  wing- 
keeled;  third  and  fourth  glumes  much  smaller  or  reduced  to  mere  rudiments; 
fifth  glume  subtending  a  palet  similar  to  itself  and  a  perfect  flower.  Sta- 
mens 3.  Styles  distinct;  stigmas  plumose.  Grain  oblong,  free,  smooth,  in- 
closed in  the  indurated  glume. 

Outer  glumes  not  winged;  inflorescence  a  narrow  panicle     .         .         .     1.  P.  arundinacea. 
Outer  glumes  broadly  winged;  inflorescence  a  spike-like  panicle     .         .     2.  P.  caroliniiuia. 

1.  Phalaris  arundinacea  L.  Sp.  PL  55.  1753.  Stout  erect  glabrous  peren- 
nial, 6-15  dm.  hi^:  leaves  8-25  cm.  long,  6-16  mm.  wide:  panicle  7-20  cm. 
long,  dense  and  contracted:  spikelets  5-6  nmi.  long;  outer  glumes  3-nerved; 
tinid  and  fourth  glumes  less  than  one  half  as  long  as  the  fifth;  fifth  glume 
about  three  fourths  as  long  as  the  spikelet,  pubescent  with  long  appressed 
silky  hairs.    Reed  Canary  Grass. — ^Throughout  our  range. 

2.  Phalaris  caroliniana  Walt.  Fl.  Car.  74.  1788.  Comparatively  slender 
annual^  3-10  dm.  high:  leaves  rather  short,  5-15  cm.  long,  4-10  mm.  wide: 
spike-hke  panicle  oblong,  densely  flowered,  2-10  cm.  long:  spikelets  5  mm. 
long;  third  and  fourth  glumes  less  than  one  half  as  long  as  the  fiifth;  fifth 
^ume  about  two  thirds  as  long  as  the  spikelets,  acuminate,  pubescent  with 
long  appressed  hairs. — Infrequent  in  oiu*  range. 

16.  HIEROCHLOE  Gmel.    Holy  Grass.    Vanilla  Grass 

Aromatic  perennials  with  flat  leaves  and  contracted  or  open  panicles. 
Spikelets  3-flowered,  the  terminal  flower  perfect,  the  others  staminate. 
Glumes  5;  the  first  and  second  nearly  equal,  acute,  glabrous;  the  third  and 
fourth  somewhat  shorter,  obtuse,  entire,  emarginate,  2-toothed  or  2-lobed, 
with  or  without  an  awn,  inclosing  a  palet  and  perfect  flower.  Stamens  in  the 
staminate  flowers  3,  m  the  perfect  2.  Styles  distinct;  stigmas  plumose. 
Grain  free,  inclosed  in  the  glmnes. — (Savastana  Schrank.) 

1.  Hierochloe  odorata  (L.)  R.  &  S.  Syst.  2:  513.  1817.  Slender  sweet- 
scented  stoloniferous  perennial,  3-6  dm.  high :  lower  leaves  elongated,  1-2  dm. 
long,  2-6  mm.  wide;  the  upper  ones  1-5  cm.  long:  panicle  brownish,  open,  4- 
10  cm.  long,  the  branches  m  pairs:  spikelets  yellowish-brown  and  purple,  4-6 
mm.  long;  first  and  second  glumes  acute;  third  and  fourth  villous  and  strongly 
ciliate,  awn-pointed.    Hierochloe  horealia, — ^Throughout  our  range. 

'* 
16.  ARISTIDA  L.    Three-awned  Grass 

TuftA  annuals  or  perennials  with  narrow,  often  involute-setaceous  leaves. 
Spikelets  narrow,  1-flowered,  in  terminal  more  or  less  expanded  panicles. 
Glumes  narrow,  carinate;  lemma  rigid  and  convolute,  bearing  three  awns  oc- 
casionally united  at  the  base,  the  lateral  awns  rarely  wanting  or  reduced  to 
rudiments;  palet  2-nerved.  Stamens  3.  Styles  distinct;  stigmas  plumose. 
Grain  free,  tightly  inclosed  in  the  lemma. 

First  and  second  glumes  subequal 1.  A.  oligantha. 

First  glume  about  one  half  as  long  as  the  second 2.  A.  longiseta. 

1.  Aristida  oligantha  Michx.  Fl.  Bor.  Am.  1:  41.  1803.  Tufted  annual, 
2-4  dm.  high,  with  slender  dichotomously  branched  culms  and  loose  sheaths: 
leaves  smooth,  2-15  cm.  long,  1-2  mm.  wide:  spikelets  few,  in  a  lax  spike-like 
raceme  or  panicle;  first  glume  5-nerved,  occasionally  7-nerved  at  base,  equal- 
ing or  somewhat  shorter  than  the  second,  which  bears  an  awn  4-8  mm.  long; 
lemma  shorter  than  the  first  glume;  awns  divergent  or  spreading,  middle  one 
4-6  cm.  long,  lateral  ones  somewhat  shorter. — Infrequent;  Colorado. 
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2.  Arudda  lonnsete  Stetid.  Syn.  PL  Gimm.  420.  1855.  Denaelj  tufted 
^abrous  pefcnnuJ,  1-4  dm.  high,  with  nmnerocis  involute  basal  leaTciL  and 
erect  ample  calms:  panicles  few-flowered,  1-2  dm.  long,  its  branches  sobtarj 
or  2  or  3  at  the  lower  nodes,  each  bearing  1-3  apikdets  (usually  1):  spikefels 
20-25  nmii.  long;  empty  ^ames  unequal,  acute  or  with  a  mucronate  tip  1  mm. 
long;  the  first  shorter  than  the  lemmas  and  about  one  half  the  kngtli  of  the 
second;  the  second  much  exceeding  the  lemma;  setae  nearly  eqiud,  abonft 
7  cm.  kmg. — Sandy  soil;  throu^Krat  our  range. 

2a.  Aristida  longiseta  robnsta  MOTill,  U.  S.  Dept.  Agr.  Div.  Agroe.  CSr. 
34.  5.  1901.  Stout^  3-4  dm.  hi^  with  more  rigid  inflorescence  and  usually 
longra-  leaves  than  m  the  species:  ^umes  prominently  cleft  at  apex,  bearing  m 
the  cleft  a  scabrous  awn  about  2  mm.  long. — Same  range. 

2b.  Aristida  Icmgisefa  Fendleriaiia  (Steud.)  MerriD,  L  e.  Two  to  four  dm. 
hig^:  basal  leaves  numerous:  panicle  strict:  ^umes  geterally  cleft  at  the 
apex  and  bearing  a  short  awn;  second  ghnne  equaling  or  slightly  exceediiig 
the  lemma;  setae  subequal,  2-3  cm.  long. — ^Eastern  Wyoming,  Colorado,  and 
southward. 

17.  STIP  A  L.      FSiLTHKR  GRAflB 

Tufted  perennials,  the  leaves  usually  convolute,  rarely  flat,  the  infloreaeeoee 
paniculate.  Spikelet  1-flowered,  narrow.  Glumes  narrow,  acute  or  acuminatcL 
obtuse  or  awi^;  lenuna  rigid,  convolute,  with  a  hairy  caDus  at  base,  and 
bearing  a  more  or  less  bent  awn,  wiiich  is  q>iral  at  the  base  and  articulated 
to  the  g^ume;  palet  2-nerved.  Stamens  3,  rarely  fewer.  Stjies  short,  dis- 
tinct; stigmas  plumose.    Grain  narrow,  free,  tighUy  incloeed  in  the  lemma 

Awn  leas  than  5  on.  lone 
Panicle  loooe. 

Awn  acabrons  •         .         .1.  8. 

Awn  plamoae 2.S. 

Panide  contracted  and  9pike4ike. 

Awn  pliimooe,  the  hairs  over  1  mm.  lone. 

Glmncs  16-18  mm.  loog 31  S, 

Glama  10-12  mm.  long «.  & 

Awn  not  plumose,  pobeaecnce;  if  any.  leas  than  1  mm.  kMiC|. 
I«rmma  with  a  distinct  crown  of  hain  at  apex. 

Ghmiea  10-14  mm.  long  4.  8. 

Ghmes  7-10  mm.  lone 5.  8. 

T.— wiw  not  crowned  witn  a  tuft  of  hain  or  the  erown,  if  any. 


Shraths  pubescent 8.  8. 


Very  tail.  8-18  dm.  high 10,  R  Ti 

Leaf  than  10  dm.  or  rardy  12  dm.  hig^ 

Awn  3S-40  mm.  long 0.  8.  Ni 

Awn  leas  than  35  mm.  Um^ 

Sfarsina  c4  sheaths  pilose U.S. 

Marsins  of  sfavths  not  piloae  .       7.  8. 

Awn  5  cm.  or  more  in  length. 

Awn  phimose 12.  8. 

Awn  not  plumose.  ^ 

Glumes  24-36  mm.  long 13.  8.  sparna. 

Caumcs  18-24  mm.  long 14.  8.  conMtaL 

1.  SCipa  Richardsonu  Link,  Hort.  Ben^  2:  245.  1833.  Erect,  deader, 
6-0  dm.  high:  leaves  long  and  narrow,  involute:  panicle  loose  and  open,  moBB 
or  less  nodding.  7-12  cm.  long,  with  very  slender,  few-flowefed  brandMK 
spikeleta  ^0  mm.  long,  broadly  lancec^te,  acute:  glumes  unequal,  the  lower 
about  9  mm.  long,  the  upper  one  fourth  shorter,  both  3-nerved,-  lemma  6  nuB. 
long,  sparsely  hairy,  brown:  awn  slender,  scabrous,  12-20  mm.  long. — ThroucJH 
out  our  range  and  northward. 

2.  Stipa  mongolica  Turcz.  in  Trin.  Gram.  SuppL  42.  1836.  Slender, 
densely  tufted,  about  3  dm.  high,  with  short,  setaceous  leaves  and  looae^ 
few-flowered  purplish  panicles  7-10  cm.  long:  glumes  5  mm.  long,  equal,  ob> 
tuse,  smooth,  subhyaline;  lemma  about  4  mm.  long,  thinly  hairy  below  and  at 
the  2-tooched  apex;  callus  short,  obtuse;  awn  12-16  nmi.  long,  geniculate  and 
twisted  below,  long-plumose-hairy. — ^Mountains  of  Colorado. 
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3.  Stipa  speciosa  Trin.  &  Rupr.  Agrostidea  3:  45.  1842.  Erect  and  rather 
stout,  densely  tufted,  3-6  dm.  high,  with  long  narrow  radical  leaves,  and  erect 
contracted  panicle  12-16  cm.  long:  glumes  16-18  mm.  long,  nearly  equal, 
acuminate,  hyaline,  the  first  3-,  the  second  5-7-nerved;  lemma  silky-pubescent, 
10-12  mm.  long;  callus  short,  curved;  awn  3-4  cm.  long,  geniculate  below  the 
middle,  the  twisted  portion  plumose  with  white  silky  hairs  3-6  nun.  long. — 
Extending  into  Colorado  from  the  southwest. 

4.  Stipa  Scribneri  Vasey,  Bull.  Torr.  Bot.  Club  11:  125.  1884.  Stout,  erect 
and  smooth,  4-8  dm.  high,  with  rather  long,  narrow,  involute-pointed  culm 
leaves,  and  contracted  panicles  12-16  cm.  long:  uppermost  culm-leaf  almost 
equaling  the  panicle:  glumes  unequal;  the  first  12-14  mm.  long;  the  second 
about  10  mm.  long,  both  3-nerved.  acuminate;  lemma  6-10  mm.  long  and 
crowned  with  a  tuft  of  rather  long  nairs;  awn  once,  or  twice  bent,  twisted  in 
the  lower  half,  16-18  mm.  long. — Southern  Colorado  and  New  Mexico. 

5.  Stipa  Lettermanii  Vasey,  Bull.  Torr.  Bot.^Club  13:  53.  1886.  Slender 
and  glabrous,  with  wiry  culms  2-6  dm.  high,  filiform  leaves,  and  slender,  few- 
flowered,  interrupted,  shortly  exserted  panicles  5-15  cm.  long:  glumes  narrow, 
more  or  less  hyaline,  equal  or  nearly  so,  smooth  or  very  minutely  scabrous  on 
the  back,  7-9  or  rarely  10  mm.  long;  lemma  4-5  mm.  long,  pilose,  the  hairs 
spreading  and  forming  a  more  or  less  distinct  crown  at  apex;  the  callus  acute. — 
In  dry  soil  throughout  our  range. 

6.  Stipa  occidentalis  Thurb.  in  Bot.  King's  Exp.  380.  1871.  Slender,  erect 
and  tufted,  3-8  dm.  high,  with  narrow  setaceously  pointed  leaves  and  erect, 
contracted  panicles  8-16  cm.  long:  glumes  about  equal,  thin-membranous  and 
carinate  above,  10-12  mm.  long;  lemma  clothed  with  a  thin,  short  pubescence, 
6-6  mm.  long;  awn  twice  bent,  twisted  to  the  second  bend,  pubescent  or  sub- 
plumose  on  the  lower  half,  the  upper  half  minutely  scabrous,  25-35  nun.  long. 
— Extending  into  Wyoming  from  the  far  west. 

7.  Stipa  coliunbiana  Macoun  Cat.  Can.  PI.  Part  IV.  191.  1888.  Erect  and 
slender  or  rather  stout,  4-9  dm.  nigh,  glabrous  or  the  culms  minutely  pubescent 
below  the  nodes,  with  long  narrow  leaves  and  usually  purpUsh  panicles 
15-20  cm.  long:  glumes  somewhat  unequal,  7-9  mm*,  long,  usually  more  or 
less  purplish;  lemma  4-5  mm.  long,  thinly  pilose;  the  callus  short  and  acute; 
awn  usually  twice  bent,  twisted  to  the  second  bend,  minutely  scabrous,  15- 
25  mm.  long.  [S.  minor  (Vasey)  Scribn.] — Common  in  the  mountains  through- 
out our  range. 

8.  Stipa  Williamsii  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros.  Bull.  11:  45.  1898. 
Erect  and  rather  stout,  7-9  dm.  high,  with  long  flat  leaves  and  strict  panicles 
10-22  cm.  long:  culms  pubescent  at  least  near  the  nodes:  sheaths  softly  pubes- 
cent, at  least  the  lower  ones:  glumes  nearly  equal,  about  9  mm.  long,  smooth 
or  very  minutely  scabrous;  lemma  about  6  mm.  long,  clothed  with  appressed 
hairs,  the  callus  sharply  pointed;  awn  usually  twice  bent,  twisted  to  the 
second  bend,  minutely  scabrous,  2-3  cm.  long. — ^Infrequent;  Wyoming, 
Montana,  and  eastern  Idaho. 

9.  Stipa  Nelsonii  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros.  Bull.  11:  46.  1898. 
Rather  stout,  glabrous,  6-9  dm.  high,  with  long,  narrow  leaves:  panicles  strict, 
10-25  cm.  long,  pale  and  of  a  silvery  and  comose  appearance:  glumes  narrow, 
thin  and  hyaUne  excepting  the  nerves  which  are  qmte  prominent,  smooth  or 
minutely  scabrous  on  back,  the  first  about  10  mm.  long,  the  second  a  Uttle 
shorter;  lemma  6-7  mm.  long,  clothed  with  soft,  silky  hairs;  the  callus  rather 
acute;  awn  usually  twice  bent,  twisted  to  second  bend,  scabrous,  35-40  mm. 
long. — ^Throughout  oiu*  range. 

10.  Stipa  Vaseyi  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros.  Bull.  11:  46.  1898. 
Stout,  erect,  8-18  dm.  high,  with  long  flat  leaves  and  erect,  densely  flowered 
panicles  20-^5  cm.  long:  sheaths  usually  pilose  at  the  throat  and  often  sparsely 
so  on  the  margins:  glumes  nearly  equal,  about  10  mm.  long,  firm  in  texture, 
minutely  but  distinctly  scabrous  on  the  back;  lemma  pubescent,  6-7  nun. 
long;  the  callus  acute;  awn  scabrous,  usually  twice  bent,  twisted  to  the  second 
bend,  25-35  mm.  long. — Colorado  and  southward. 

11.  Stipa  viridula  Trin.  Gram.  Suppl.  39.    1836.    Erect  and  rather  stout, 
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5-12  dm.  hi^  with  involate  pointed  leaves,  and  narrow  greenish  eontneled 
panicles  10-15  cm.  long:  sheaths  pilose  about  the  throat  and  on  ti^  margins: 
glumes  equal,  with  prominent  green  nerves,  ranooth  or  nearly  so,  subulate- 
point^,  ^-9  mm.  long;  lemma  pubescent,  about  4  mm.  long;  the  callus  blunt 
or  subacute;  awn  usually  twice  besit,  twisted  to  the  sccoekI  bend,  minutely 
scabrous,  25-30  mm.  long. — At  the  lower  altitudes  throughout  our  range. 

12.  Stipa  neo-mezicana  (Thurb.)  Scribn.  U.  S.  Dept.  Agr.  Div.  Agroe.  BolL 
17:  132.  1899.  Erect,  rather  stout  and  densely  tufted,  3-9  dm.  high,  with  in- 
volute leaves,  and  narrow  racemose  panicles  S-10  cm.  long:  ^umes  nearfy 
equal,  long-setaceous-pointed,  5-7-nerved,  3-4  cm.  long;  lemma  10-14  mm. 
long,  clothed  with  a  close  appressed  pubescence;  awn  8-12  cm.  long,  plumose- 
hai^  excepting  near  the  base. — ^Elxtending  into  Colorado  from  the  south. 

13.  SCipa  spartea  Trin.  Mem.  Acad.  St.  Pet^sb.  Yl.  1:  82.  1831.  Stout 
and  erect,  wiui  simple  culms  &-10  dm.  high,  long  narrow  leaves  and  con- 
tracted few-flowerea  paniclte  10-20  cm.  long:  glumes  subulate-pointed, 
slightly  unequal,  24-36  mm.  long;  lemma  1&-20  mm.  long,  incluoing  the 
barbed  and  ver>'  sharp-pointed  callus,  sparsely  pubescent  below  and  crowned 
with  a  few  short  hairs;  awn  stout,  twisted  ana  pubescent  below,  twice  bent 
near  the  middle,  8-17  cm.  long.  Forcupixe  Grass. — Extending  into  our  range 
from  the  northeast. 

14.  SCipa  comata  Trin.  &  Rupr.  Agros.  3:  75.  1842.  Rather  stout,  ereet^ 
tufted,  3-9  dm.  high,  with  mostly  involute  leaves  and  loosely-flowered  panides 
15-24  cm.  long:  sheaths  loose,  the  uppermost  inflated  and  inclosing  the  base  ci 
the  panicle;  ligule  ccmspicuous,  acute,  4-6  mm.  long:  glumes  nearly  equal, 
long-attenuatenpointed,  18-24  nun.  long;  lemma  8-15  mm.  long,  including  the 
long,  sharp  callus,  thinlv  pubescent;  awn  obscurely  twice  bent  below,  vari- 
ously curled  and  twisted  or  only  slightly  flexuous  above,  q>arsely  pubescent 
below,  10-15  cm.  long  (S,  Ttceedyi  Scribn.  U.  S.  Dept.  Agr.  Div.  Agree.  BolL 
11:  47.  1898).    Needle  Grass. — New  Mexico  to  British  Cc^umbia. 

18.  QRTZOPSIS  Kichx.    Rice  Grass 

Usually  tufted,  the  leaves  flat  or  convolute  and  the  infloresc«ice  paniculate. 
Spikekts  1-flowered,  broad.  Glumes  about  equal,  obtuse  or  acuminate* 
lemma  shorter  or  a  little  longer  than  the  glumes,  broad,  bearing  a  terminal 
awn  which  is  earlv  deciduous,  the  callus  at  base  of  the  lemma  short  and  obtuse^ 
or  a  mere  scar.  Stamens  3.  Styles  distinct ;  stigmas  plumose.  Grain  obloog; 
free,  tightly  inclosed  in  the  convolute  lemma. 

Leaves  1-2,5  mm.  wide. 


AwTi  more  than  2  mm.  toiig. 

PaJiicle  riarrow 2.  O.  < 

Panide  open 3.  O.  i , 

Leaves  4-8  mm.  wide 4.  O.  maperiSdbt^ 

1.  Qryzopsis  juncea  rMichx.)  B.  S.  P.  Prel.  Cat.  X.  Y.  67.  1888.  Erett, 
glabrous,  slender,  tufted,  l.>-60  cm.  high,  with  erect  involute  leaves  and  nar- 
row panicles  2-5  cm.  long:  sheaths  crowded  below;  leaves  filiform,  smooth  or 
ficabrous:  spikelets  Z-A  mm.  long:  glumes  about  equal,  glabrous,  whituia; 
lemma  pub^cent  with  short  appressed  silky  hairs;  awn  2  mm.  long  or  less.— 
Colorado  and  northward  and  eastward. 

2.  Oryzopsis  exigua  Thurb.  in  Wilkes  U.  S.,  Explor.  Exped.  17:  481.  1874, 
Slender,  den.s^rly  tufted,  15-40  cm.  high,  with  filiform  leaves,  and  narroir 
simple  few-flowered  panicles  2-6  cm.  long:  ftpikelets  4-5  mm.  K>ng,  on  short 
appressed  branches:  glumes  nearly  equal,  abruptly  mucronate-pointed;  lenmu^ 
thmhr  pubesc^it :  awn  about  4  mm.  long,  twisted  below,  cur\'ea  or  genieulatod 
when  mating. — In  the  mountains;  Wyoming  and  north wei?t ward. 

3.  Qnrzopsis  micrantha  ^Trin.  &  Riipr.j.  Thurb.  in  Gray,  Proc.  Acad.  Nat. 
Sci.  Phila.  lVi3:  7S.  Erect  and  slender,  3-7  dm.  high,  with  narrow  scabrom 
leaves,  and  small-flowered  spikelets  in  open  panicles  8-16  cm.  long:  spikelets 
20-25  mm.  long,  much  crowded  at  the  ends  of  the  branches  of  tl^  panides: 
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glumes  broadly  ovate,  acute,  nearly  equal,  smooth  or  scabrous  on  the  keel; 
lemma  acuminate,  the  strongly  scabrous  midrib  excurrent  in  a  short  point; 
awn  slender,  6  mm.  long. — ^Throughout  our  range. 

4.  Oryzopsis  asperifolia  Michx.  Fl.  Bor.  Am.  1:51. 1803.  Erect  and  slender, 
with  smooth  or  scabrous  culms  25-50  cm.  long,  long  rough  flat  evergreen  leaves, 
and  narrow  simple  few-flowered  panicles  6-10  cm.  long:  sheaths  crowded  at 
the  base;  leaves  4-8  mm.  wide:  spikelets  6-8  mm.  long:  glumes  glabrous,  green, 
the  margins  whitish;  lemma  whitish,  sparingly  pubescent;  awn  sUghtly  twisted, 
10-12  mm.  long. — Colorado  and  northward. 

19.  ERIOCOMA  Nutt. 

Densely  tufted  perennials  with  rigid  culms,  and  contracted  or  open  panicles. 
Spikelets  1-flowered.  Glumes  membranous,  broad;  lemma  firm,  becoming 
hard  in  fruit,  broadly  oval  to  elliptic,  densely  pubescent  with  silky  hairs  and 
bearing  a  terminal  readily  deciduous  awn;  the  callus  at  the  base  short  and  ob- 
tuse. Stamens  3.  Styles  distinct;  stigmas  plumose.  Grain  free,  inclosed  in 
the  lemma. 

Panicle  diffuse,  the  divisions  filiform,  flexuous  and  widely  spreading  .  1.  E.  cuspidata. 
Panicle  more  or  less  open,  the  branches  erect  or  ascending     .         .         .     2.  E.  caouca. 

1.  Eriocoma  cuspidata  Nutt.  Gen.  1:  40.  1818.  Culms  3-6  dm.  high: 
leaves  narrow,  involute,  smooth  or  somewhat  scabrous:  panicle  dichotomously 
branched,  diffuse,  12-15  cm.  long:  spikelets  6-8  mm.  long,  on  filiform  and 
flexuous  pedicels:  glumes  pubescent,  3-5-nerved,  broad  and  ventricose  below, 
attenuate-pointed;  lemma  about  one  half  as  long  as  the  glumes,  broadly  oval, 
densely  pubescent  with  long  silky  erect  hairs  about  one  and  a  half  times  its 
own  length ;  awn  4-6  mm.  long,  readily  falling  off.  Indian  Millet. — ^Through- 
out our  range. 

2.  Eriocoma  ca4uca  (Scribn.)  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  25.  1900. 
Culms  3-5  dm.  high:  leaves  narrow,  smooth  or  somewhat  scabrous:  panicle 
more  or  less  open;  the  branches  erect  or  ascending,  5-i5  cm.  long:  spikelets 
5-6  mm.  long:  glumes  scabrous  or  attenuate-pointed,  3-nerved;  lemma  about 
one  half  the  length  of  the  glumes,  elliptic,  densely  clothed  with  silky  hairs  of 
less  than  its  own  length;  awn  7-9  mm.  long,  reaaily  falling  off. — Infrequent; 
northern  Colorado  and  northward  to  Montana. 

20.  MUHLENBERGIA  Schreb.    Drop-seed.    Hajr  Grass 

Perennials  (rarely  annuals)  of  greatly  varying  habit,  with  flat  or  involute 
leaves,  small  spikelets,  and  narrow  or  open  panicles.  Rootstocks  often  scaly. 
Spikelets  1-flowered,  ver^  rarely  2-flowered.  Glumes  2,  membranous  or 
hyaline,  acute  and  sometimes  awned;  lemma  3-5-nerved,  subtending  a  palet 
and  perfect  flower  and  rarely  an  empty  lemma,  obtuse,  acute,  or  very  often 
produced  into  a  capillary  awn;  callus  minute;  palet  2-keeled.  Stamens  often 
3.  Styles  distinct;  stigmas  plumose.  Grain  narrow,  free,  tightly  inclosed  in 
the  lemma. 

Panicle  contracted,  spike-like,  the  short  branches  rarely  spreading. 
Without  scaly  rootstocks. 

Awn  2-20  mm.  long 1.  M.  gracilis. 

Awn  less  than  2  mm.  long. 

Panicles  2-5  cm.  long;  second  glume  3-nerved     .         .         .         .     2.  M.  filiculmis. 
Panicle  5-0  cm.  long;  second  glume  1-^nenred     .         .         .         .     3.  M.  Wrightii. 
With  scaly  rootstocks. 

Culms  more  or  less  branched 4.  M.  racemosa. 

Culms  simple  .         .         .         .         .         .         .         .         .         .     5.  M.  comata. 

Panicle  open,  its  branches  long  and  spreading. 

Secondary  branches  of  the  panicle  single:  awn  2-4  mm.  long     .         .     6.  M.  gracillima. 
Secondary  branches  of  the  panicle  fascicled;  awn  1-2  mm.  long         .     7.  M.  pungens. 

1.  Muhlenbergia  gracilis  Trin.  Unifl.  193.  1824.  Slender  but  rather  rigid, 
densely  caespitose,  15-60  cm.  high,  with  narrow  involute  leaves  and  con- 
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tracted  panicles  8-15  cm.  long:  leaves  scabrous,  6-10  cm.  long,  1-2  nmi.  wide: 
spikelets  sessile  or  pediceUate,  3-4  mm.  long:  glumes  nearly  equal  in  length; 
the  first  about  one  half  as  long  as  the  lemma,  1-nerved,  acute  or  arose  at 
apex;  the  second  a  little  longer  than  the  first,  3-nerved  and  3-toothed,  rarely 
entire  at  apex;  lemma  pubescent  or  scabrous  on  the  back,  ciliate  on  the  mar- 
gins; awn  nexuous,  8-20  mm.  long. — Colorado  and  southward. 

la.  Muhlenberna  gracilis  breviaristata  Vasey,  Contr.  U.  S.  Nat.  Herb. 
3:  67.  1892.  Slender.  15-30  cm.  high:  panicle  about  5  cm.  long:  awn  2-4  mm. 
long. — Wyoming  ana  southward. 

2.  Muhlenbergia  filicuhnis  Vasey,  Contr.  U.  S.  Nat.  Herb.  1:  267.  1893. 
Low  and  tufted,  with  scape-Uke  culins  15-35  cm.  high,  short  setaceous  radical 
leaves,  and  narrow  spike-Uke  panicles  2-5  cm.  long:  first  glume  1-nerved, 
1  nmi.  long;  the  second  3-nerved,  3-toothed,  5  mm.  long;  lemma  ciliate  on  the 
margin  of  the  lower  half,  3-nerved,  2.5  nmi.  long,  shading  into  an  awn  about 

1  mm.  long.— Colorado. 

3.  Muhlenbergia  Wrightii  Vasev,  Coult.  Man.  Rocky  Mt.  Bot.  409.  1885. 
Erect  or  decumbent,  30-75  cm.  high,  with  keeled  sheaths  and  densely  flowered, 
cylindrical,  spike-like  panicles  5-9  cm.  long:  leaves  rigid,  8-12  cm.  long,  the 
tips  fiUform:  spikelets  often  2-flowered:  glumes  subequal,  1-nerved,  about 

2  mm.  long,  thin  at  base,  ovate,  awn-pointed;  lemma  a  little  thicker  and 
longer,  very  short-pubescent,  3-nerved,  ovate,  acute,  tipped  with  a  very  short 
stiff  awn.— Colorado  and  south  west  ward. 

4.  Muhlenbereia  racemosa  (Michx.)  B.  S.  P.  Prel.  Cat.  N.  Y.  67.  1888. 
Rather  stout  and  upright,  6-9  dm.  high,  with  very  tough  and  densely  scaly 
rootstocks,  simple  or  more  or  less  branched  culms,  and  densely-flowered  nar- 
row panicles  5-10  cm.  long:  leaves  5-12  cm.  long,  2-6  mm.  wide,  scabrous:  " 
spikelets  much  crowded:  glumes  of  the  spikelet  acuminate,  4-6  mm.  long,  in- 
cluding the  awn,  smooth  or  scabrous  (especially  on  the  keel) ;  lemma  one  half 
to  two  thirds  as  long,  acuminate,  the  strongly  scabrous  midrib  excurrent  in  a 
short  point. — ^Throughout  our  range. 

5.  Muhlenbergia  comata  (Thurb.)  Benth.  Joum.  Linn.  Soc.  19:  82.  1881. 
Either  stout  or  slender,  upright,  3-9  dm.  high,  with  flat  leaves  and  densely 
flowered,  more  or  less  lobed  or  interrupted  panicles  8-10  cm.  long:  leaves  6-12 
cm.  long,  2-4  mm.  wide,  erect,  rough:  glumes  of  the  spikelet  equal,  or  the 
second  a  little  longer,  smooth,  scabrous  on  the  keel;  lemma  shorter,  smooth 
and  glabrous,  bearing  an  awn  2-3  times  its  length,  the  basal  hairs  silky,  erect, 
fully  as  long  as  the  scale. — Throughout  our  range  and  far  westward. 

6.  Muhlenbergia  gracillima  Torr.  Pac.  R.  R.  Rept.  4^:  155.  1857.  Densely 
tufted,  with  slender  culms  2-4  dm.  high,  numerous  involute  basal  leaves  and 
open  capillary  panicles  10-20  cm.  long:  leaves  3-5  cm.  long,  smooth  or 
somewhat  scabrous,  secondary  branches  of  the  panicle  fascicled:  spikelets 
about  as  long  as  the  filiform  pedicels,  which  are  clavate-thickened  at  the  apex: 
glumes  unequal,  usually  awn-pointed  or  short-awned,  slightly  scabrous; 
lemma  2.5-3  mm.  long,  longer  than  the  glumes,  sometimes  twice  as  long, 
scabrous;  awn  2-4  mm.  long. — Colorado  and  southward. 

7.  Muhlenbergia  pungens  Thurb.  in  Gray,  Proc.  Acad.  Nat.  Sci.  Phila. 
1863:  78.  Culms  2-4  dm.  high,  from  creeping  rootstocks,  erect  from  a  decum- 
bent branching  base,  rigid,  minutely  pubescent:  leaves  3-5  cm.  long,  involute- 
setaceous,  rigid,  scabrous:  panicle  open,  7-15  cm.  long,  the  primary  branches 
soUtary,  much  divided  from  near  the  base,  the  divisions  apparently  fascicled: 
spikelets  on  long  pedicels  which  are  clavate-thickened  at  the  apex:  glumes 
when  mature  equaling  or  often  shorter  than  the  body  of  the  lemma,  scabrous, 
especially  on  the  keel;  lemma,  when  mature,  1.5-2  mm.  long,  scabrous;  the 
awn  shorter  than  its  body. — Infrequent  in  our  range;  south  to  Texas  and 
Arizona. 

21.  LYCURUS  H.B.K.    Texan  Timothy 

Caespitose  erect  or  ascending  perennials  with  narrow  or  often  convolute 
leaves  and  cyUndrical,  usually  densely  flowered,  spike-like  terminal  panicles. 
Spikelets  1-flowered,  usually  in  pairs.    Glumes  2,  3-nerved,  the  nerves  often 
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produced  into  awns;  lemma  3-nerved,  awned,  broader  and  longer  than  the 
glumes;  palet  a  little  smaller  and  more  slender,  2-nerved,  2-keeled,  very  shortly 
2-toothed.  Stamens  3.  Styles  short,  distinct;  stigmas  plumose.  Grain  in- 
cluded within  the  lemma,  free. 

1.  Lycurus  phleoides  H.B.K.  Nov.  Gen.  et  Sp.  PL  1:  142,  t.  45.  1816. 
Slender,  wiry,  20-45  cm.  high,  much  branched  and  often  geniculate  at  the 
base,  with  narrow,  long-pointed  leaves  and  cylindrical  spike-like  panicles 
3-6  cm.  long:  spikelets  4  mm.  long,  with  awned  glumes;  the  first  glume  often 
terminating  in  two  unequal  awns;  the  lemma  terminating  in  an  awn  as  long 
as  its  body. — Colorado  to  Texas  and  westward. 

22.  PHLEUM  L.    Timothy 

Annual  or  perennial  grasses  with  flat  leaves  and  spicate  inflorescence. 
Spikelets  1-flowered.  Glumes  membranous,  compressed,  keeled,  the  apex 
ooliquely  truncate,  the  midnerve  produced  into  an  awn;  the  lemma  much 
shorter,  broader,  hyaline,  truncate,  denticulate  at  the  summit;  palet  narrow, 
hyaUne.  Stamens  3.  Styles  distinct,  somewhat  elongated;  stigmas  plumose. 
Grain  ovoid,  free,  inclosea  in  the  lemma  and  palet. 

Spikesusually  elongated;  upper  sheath  not  inflated  .  .  .  .  .1.  P.  pratense. 
Spikes  not  elongated,  ovoid  to  oblong;  upper  sheath  inflated      .         .         .     2.  P.  alpinum. 

1.  Phleum  pratense  L.  Sp.  PI.  59.  1753.  Perennial,  with  erect  simple 
culms  3-12  dm.  high:  upper  sheath  long  and  not* inflated  or  very  slightly  so: 
leaves  smooth  or  scabrous,  8-20  cm.  long,  4-6  mm.  wide:  spike  usually  elon- 
gated cylindric,  4-15  cm.  long,  5-8  mm.  in  diameter:  glumes  of  the  spikelet 
(exclusive  of  the  awn)  2-5  mm.  long,  ciliate  on  the  keel,  the  awn  less  than 
half  their  length.  Timothy. — Cultivated  and  becoming  naturalized  in  fields 
and  waysides. 

2.  Phleum  alpinum  L.  Sp.  PI.  59.  1753.  Perennial,  15-45  cm.  high,  the 
culms  simple,  erect  or  sometimes  decumbent:  upper  sheath  usually  mucn  in- 
flated; leaves  smooth  beneath,  scabrous  above;  the  lower  ones  5-7  cm.  long, 
2-8  mm.  wide;  the  uppermost  less  than  25  mm.  long:  spike  short,  ovoid  to 
oblong  and  cylindric,  13-50  mm.  long,  6-12  mm.  in  diameter:  glumes  of  the 
spikelet  (exclusive  of  the  awn)  3  mm.  long,  strongly  ciliate  6n  the  keel,  the 
awn  about  one  half  their  length.  Mountain  Timothy. — Moist  soil  in  the 
mountains. 

23.  ALOPECURUS  L. 

Annuals  or  perennials,  with  erect  or  ascending  culms,  flat  leaves  and  densely 
flowered  cylindrical  or  ovoid  spike-like  or  capitate  inflorescence.  Spikelets 
1-flowered,  flattened.  Glumes  acute,  sometimes  short-awned,  more  or  less 
united  below,  compressed-keeled;  keel  ciliate  or  somewhat  winged;  lemma 
trimcate  or  obtuse,  hyaline,  3-nerved,  awned  on  the  back,  subtending  a  per- 
fect flower  and  usually  a  palet;  palet  hyaUne,  acute^  sometimes  wantmg. 
Stamens  3.     Styles  distinct  or  rarely  united  at  base;  stigma  elongated,  hairy. 

Spikes  6-8  cm.  long,  4-6  mm.  broad    • 1.  A.  fulvus. 

Spikes  2-3  cm.  long,  8-15  mm.  broad 2.  A.  occidentalis. 

1.  Alopecurus  fulvus  Smith,  Eng.  Bot.  21,  t.  1467.  1793.  Glabrous  or 
very  nearly  so:  culms  1-4  dm.  high,  erect,  or  sometimes  decumbent  at  the 
base:  leaves  2-15  cm.  long,  1-4  mm;  wide,  scabrous  especially  above,  the 
uppermost  sometimes  exceeding  the  spike:  spikes  5-8  cm.  long,  4-6  mm. 
broad:  spikelets  about  3  mm.  long;  glumes  slightly  united  at  base,  obtuse  or 
subacute,  smooth,  glabrous  except  for  the  pubescent  lateral  nerves  and  the 
strongly  ciliate  keel ;  lemma  equaling  or  sligntly  longer  than  the  glumes,  ob- 
tuse, smooth  and  glabrous;  awn  inserted  very  little  below  the  middle  oi  the 
glume  and  equaling  or  sUghtly  exceeding  it.  A,  geniculatiLS  fvlvus. — In  wet 
swales;  throughout  our  range. 
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2.  Alopecmns  nrridrntalis  Scribn.  Bot.  Gas.  11:  170.  1886.  Eneet,  imCher 
dender,  6-9  dm.  high:  leaves  flat,  5-15  cm.  kmg,  4-7  mm.  wide:  qnkes  2-3  < 
long,  8-15  imn.  broad:  spikeieta  3.5-4.5  mm.  kmg,  eompresBed:  ^ames  i 
eqoal,  acute,  alky-haiiy  oo  the  keeb  and  pflose  od  the  sides;  lemma  a  litUe 
shorter  than  the  ghunes,  the  margbis  eoonate  to  near  the  middle,  pubeaeent 
near  the  apcc;  awn  inserted  bdow  the  middle,  about  6  nmi.  long. — ^In  the 

%L  PHIFPSIA  R.  Br. 

Low  tufted  poennial,  with  flat  leaves  and  slender  few-flowered  panififa. 
SfMkelets  1-flowered.  Glumes  minute,  the  first  often  wanting;  lemma  thin- 
membranous,  keeled:  palet  somewhat  shorter,  2-keeled.  Stamen  1,  rarely 
2  or  3.  Styles  short,  distinct;  stigmas  plumose.  Grain  oblong,  incloiied  in 
the  lemma  and  palet,  which  readihr  sp^  and  allow  it  to  drop  out. 

1.  PUppsia  algida  (Soland.;  R.  Br.  Supi^  App.  Parry's  Voy.  275.  1824. 
Smooth  aind  ^abrous  throughout,  2-10  cm.  hi^:  leaves  narrow  and  soft, 
25  nun.  in  length  or  less,  0.5-2  nun.  wide,  obtuse:  panides  ccntracted,  simple, 
6-35  mm.  long,  scarcdv  exceeding  the  leaves:  ^Mkdets  1-1.5  mm.  long: 
glumes  minute.  uneouaL  acuti^:  lemma  broad,  l-nerved,  obtuse  or  sob- 
truncate  and  somewliat  erose,  the  palet  about  two  thirds  as  long,  broad, 
2-keded,  eroee-truncate. — High  mountain  peaks  of  Cokarado,  and  probablj 
of  Wyoming;  in  the  arctic  regions  generally. 

26.  SPOROBOLUS  R.  Br.    Dbof^seed  Gbasb.    Rush  Grabs 

Perennials  or  rarely  annuals,  with  flat  or  convolute  leaves  aiMd  open  or  eoo- 
tiacted  panicles.  Spikdets  generally  analL  1-flowered.  occasionally  2-3- 
flowered.  Glumes  tA  the  1-flowered  spikelets  2,  membranous,  unequal,  the 
first  somewhat  shorter:  lemma  equaling  or  loiiger  than  the  ^umes;  palet 
2-nerved.  Stamens  2-3.  St  vies  very  short,  distinct;  stigmas  plumoae. 
Grain  free,  and  ctften  early  decKluous. 

PkDkle  otmtnctett.  apik^-Uke. 

Pfauit  only  2-4  em.  lush 1.  S.  Wolfii. 

Plam  more  than  4  «m.  kigii. 

T#mm«0  3-4Ji  mm.  Imus 2.  S. 

T#mm«0  iem  tJian  3  mm.  knc 
Paiurie  more  or  leps  iiwclosed  in  inflated  ieml-AemMha      .         .      3.  S. 

Panicse  exserted 4.  S. 

Fanide  open,  at  Va£t  daring  antbeas. 
First  gTonte  about  equaling  the  second. 

AiL&jaJ 5.  S. 

Peremual  6.  S.  i 

First  emp^jr  g!Trr«e  one  balf  as  kmc  as  the  aeeond. 
SpiktuKs  2^5  mm.  long  or  leas. 

Gmna  both  ncrreies 7.  S. 

Ghanes  one  or  both  l-ijerred. 

Pkniele  12-20  em.  lo&s 8.  8.  i__ 

Fukiele  3-8  em.  long 9.  S.  mrguifx. 

Spftrifta  4-5.3  mm.  long 10.  S.  betcrolepia. 

1.  Sporobolus  Wolfii  Vasey,  BulL  Torr.  Hub  10:  52.  1S%3.  Slender  an- 
n«jaL  branching  at  base.  2-4  cm.  hi^:  leaves  mostly  radical,  flat  or  involute, 
3-12  nun.  long:  particles  spike-like,  simple,  few-flowered,  terminal  and  lateral; 
the  lateral  one^  partly  inclosed  in  the  IfMse  sheaths:  spikelets  about  1  mm. 
long:  gi'imes  a\-aL  r-bequaL  0.7  mm.  long;  lemma  about  1  nun.  long. — ^Twin 
Lakie?-  Colorado. 

2.  Sporobolns  brerifofins  ^Xutt.;  Scribn.  Mem.  Torr.  Bot.  Chib  5:  39. 
1^5.  Smooth  glabrous  perennial:  cufans  15-45  cm.  high,  arising  from  a 
hanzoatal  rootstock.  branching  at  base,  slender,  erect  or  geniculate:  leaves 
1-5  cm.  Icmg.  involute-setaceous:  panicle  1-7  cm.  long,  linear,  its  branches 
6-12  mm.  long,  erect  or  appressed:  spikelets  2..>-3  nun.  long:  glumes  unequal, 
les*  than  half  as  long  as  tne  lemma,  obtuse  or  acute,  scabrous  on  the  keel  and 
at  the  apex:  kmma  long-acuminate,  somewhat  cu^idate,  scabrous  toward 
the  apex. — ^Throughout  our  ran^e. 
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3.  Sporobolus  vaginaeflorus  rTorr.)  Wood,  Classbook  775.  1861.  Slender 
caespitose  annual,  2-4  dm.  high:  leaves  2  mm.  wide  or  less,  smooth  and 
glabrous  beneath,  scabrous  and  hairy  near  the  base  above,  attenuate  into  a 
slender  involute  point:  panicles  spike-like,  terminal  and  axillary  about  2  cm. 
long,  mostly  inclosed  in  the  somewhat  inflated  leaf-sheaths:  spikelets  3.5-4.6 
nmi.  long:  glumes  unequal,  acuminate;  lemma  scabrous,  sparingly  appressed- 
pubescent,  about  as  long  as  the  second  glume  and  equaling  or  slightly  ex- 
ceeded by  the  very  acute  palet. — Infrequent;  extending  into  our  range  from 
the  east. 

4.  Sporobolus  simplex  Scribn.  U.  S.  Dept.  Agr.  Div.  Agros.  Bull.  11:  48. 
1898.  Very  slender  densely  tufted  annual,  5-30  cm.  high,  with  short  narrow 
leaves,  scape-like  culms,  and  linear,  few-flowered  panicles  2  cm.  long,  exserted 
nearly  half  their  length:  spikelets  about  1.6-2  mm.  long:  glumes  unequal, 
1-nerved,  obtuse  and  usually  erose-dentate  at  summit;  lemma  3-nerved, 
acuminate  and  cuspidate.  [S.Jiliformis  (Thurb.)  Scribn.  U.  S.  Dept.  Agr.  Div. 
Agros.  Bull.  17:  173.  1899.]— Extending  mto  our  range  from  the  west. 

6.  Sporobolus  confusus  (Foum.)  Vasey,  Bull.  Torr.  Bot.  Club  15j  293. 
1888.  Slender  branching  tufted  annual,  8-20  cm.  high,  with  capillary  *ovoid 
or  oblong  panicles  8-15  cm.  long:  leaves  flat,  1-4  cm.  long,  1.5  mm.  or  less 
wide:  spikelets  1.25-1.5  mm.  long:  glumes  obtuse,  nearly  equal,  one  half  to 
two  thirds  as  long  as  the  lemma,  glabrous  or  pubescent;  lemma  obtuse,  usually 
pubescent,  sometimes  glabrous. — ^Throughout  our  range. 

6.  Sporobolus  asperifolius  (Nees  &  Mey.)  Thurb.  in  Wats.  Bot.Cal.  2: 269. 
1880.  Slender  leafy  perennial,  10-35  cm.  high,  with  erect  culms  from  a  de- 
cumbent and  branched  base  and  diffuse  panicles  6-10  cm.  long:  leaves  numer- 
ous, 2-8  cm.  long,  2-3  mm.  wide  at  base,  acuminate,  strict,  often  erect,  flat, 
glabrous,  smooth  beneath,  very  rough  above:  spikelets  1.5  mm.  long,  occa- 
sionally 2-3-flowered:  glumes  subequal,  acute,  glabrous,  sparingly  scabrous; 
lemma  obtuse  or  acute,  glabrous,  somewhat  exceeding  the  second  glume. — 
Throughout  the  western  half  of  North  America. 

7.  Sporobolus  airoides  Torr.  Pac.  R.  R.  Rept.  7^:  21.  1856.  Stout  coarse 
and  rigid  densely  caespitose  perennial,  3-9  dm.  high,  with  long,  narrow  leaves 
and  open  spreading  pyramidal  panicles  10-25  cm.  long:  leaves  smooth  be- 
neath, scabrous  above  and  sometimes  sparingly  hairy  near  the  base,  1-3  mm. 
wide  at  the  base,  attenuate  into  a  long  slender  involute  point;  the  basal  about 
one  half  as  long  as  the  culm;  the  upper  culm  leaves  5-12  cm.  long:  spikelets 
1.5-2  mm.  long:  glumes  acute,  glabrous,  nerveless,  imequal,  the  first  about 
half  as  long  as  the  second;  lemma  equaUng  the  second  glume  and  the  palet. — 
From  Mexico  to  Dakota  and  west  to  the  Pacific  States. 

8.  Sporobolus  cryptandrus  (Torr.)  Gray,  Man.  576.  1848.  Erect  glabrous 
perennial,  4-7  dm.  high:  sheaths  with  a  dense  pilose  ring  at  the  summit; 
leaves  7-15  cm.  long,  2-4  mm.  wide,  flat,  scabrous  above,  long-acuminate: 
panicles  12-20  cm.  long,  spreading  in  flower,  usually  narrow,  more  or  less  in- 
closed in  the  upper  sheath:  spikelets  2-2.5  mm.  long:  glumes  acute,  glabrous, 
the  first  one  hali  as  long  as  the  second,  which  is  about  as  long  as  the  lemma. — 
Across  the  continent  northward,  and  south  in  the  interior  to  Mexico. 

9.  Sporobolus  arg^utus  (Nees)  Kunth,  Enum.  1:  215.  1833.  Caespitose 
perennial,  2-4  dm.  high,  with  flat  leaves  and  open  panicles  3-8  cm.  long,  the 
oranches  verticillate  and  spreading  in  flower:  leaves  25-50  mm.  long,  2-4  mm. 
wide  at  the  base,  acuminate,  smooth  and  glabrous  beneath,  scabrous  and 
often  sparingly  hairy  at  the  base  above:  spikelets  1.5  mm.  long:  glumes  smooth 
and  glabrous,  the  first  rounded  or  obtuse,  one  fourth  as  long  as  the  acute 
second  one;  lemma  about  equaling  the  second  glume,  acute.---Colorado  and 
southward. 

10.  Sporobolus  heterolepis  Gray,  Man.  576.  1848.  Rather  stout  erect 
caespitose  perennial  3-9  dm.  high:  leaves  involute-setaceous,  glabrous,  the 
margins  and  upper  part  of  the  midrib  very  rough;  the  basal  about  three 
fourths  as  long  as  the  culm,  occasionally  equaling  it;  those  of  the  culm 
shorter:  panicle  loose  and  open,  7-25  cm.  long:  spikelets  4-5.5  mm.  long: 
glumes  very  unequal,  sharply  acuminate-pointed,  the  first  subulate,  p-bout 
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half  the  length  of  the  broad  second  one;  lemma  glabrous,  acute  or  obtuse, 
shorter  than  the  second  glume. — Dry  soil;  in  the  eastern  part  of  our  range  and 
eastward.  • 

26.  BLEPHARINEURON  Nash 

Tufted  perennial  with  simple  culms,  long  leaves,  and  terminal  looselv 
flowered  open  panicles.  Spikelets  l-flowered.  Glumes  membranous,  l-nerved, 
acute,  smooth  and  glabrous,  the  first  narrower  and  shorter  than  tne  second; 
lemma  3-nerved,  the  nerves  densely  pilose  with  long  silky  hairs  for  nearly 
their  entire  length,  the  midnerve  often  shortly  excurrent  at  apex;  palet  as 
long  as  the  lenmia,  2-nerved,  densely  pilose  between  the  nerves.  Stamens  3. 
Styles  2,  distinct;  stigmas  plumose. 

1.  Blepharineuron  tricholepis  (Torr.)  Nash,  Bull.  Torr.  Bot.  Club  25:  88. 
1898.  Erect  and  slender,  3-6  dm.  high,  with  narrow,  glabrous  leaves,  and 
more  or  less  spreading  panicles  6-18  cm.  long:  spikelets  2.5-3  mm.  long: 
glumes  thin,  carinate;  lemma  equaling  or  a  Uttle  longer  than  the  second 
glume,  entire  or  minutely  2-toothed  at  the  obtuse  apex.-^Colorado,  Utah,  and 
southward. 

27.  POLYPOGON  Desf.    Beard  Grass 

Mostly  annuals  with  decumbent  or  rarely  erect  culms,  flat  leaves,  and  spike- 
like panicles.  Spikelets  l-flowered.  Glumes  each  extended  into  an  awn; 
lemma  smaller,  generally  hyaline,  short-awned  from  below  the  apex,  sub- 
tending a  shorter  palet.  Stamens  1-3.  Styles  short,  distinct;  stigmas  plu- 
mose.   Grain  free,  inclosed  in  the  glume  and  palet. 

1.  Polypogon  monspeliensis  (L.)  Desf.  Fl.  Atl.  1:  67.  1798.  Caespitose 
glabrous  annual  1-6  dm.  high:  leaves  4-15  cm.  long,  3-6  mm.  wide,  scabrous, 
especially  above:  panicle  2-10  cm.  long,  dense,  spike-like,  the  branches  about 
1  cm.  in  length,  ascending:  spikelets  crowded:  glumes  about  2  mm.  long,  ob- 
tuse, slightly  bifid,  scabrous,  bearing  a  more  or  less  bent  awn  4-6  mm.  long; 
lemma  much  shorter,  erose-truncate,  hyaline,  bearing  a  delicate  awn  about 
0.5  mm.  long,  inserted  below  the  apex.  Beard  Grass. — Introduce  into  fields 
and  waste  places;  infrequent. 

28.  CINNA  L.     Indian  Reed 

Tall  perennials  with  numerous  flat  leaves  and  many-flowered,  nodding  pani- 
cles. Spikelets  l-flowered.  Glumes  keeled,  acute;  the  lemma  similar  but 
usually  short-awned  on  the  back,  subtending  a  palet  and  a  stalked  perfect 
flower;  palet  a  little  shorter,  l-nerved.  Stamens  1.  Styles  short,  distinct; 
stigmas  plumose.    Grain  narrow,  free,  inclosed  in  the  lemma  and  palet. 

Panicle  contracted,  its  branches  erect 1.  C.  anmdinacea. 

Panicle  lax,  its  branches  drooping 2.  C.  latifolia. 

1.  Cinna  arundinacea  L.  Sp.  PI.  5.  1753.  Culms  1-2  m.  high,  rather  ro- 
bust, leafy  to  the  top:  panicle  2-3  dm.  long,  quite  dense:  spikelets  4-6  mm. 
long:  glumes  scabrous  throughout;  lenmia  about  equaling  the  second  glume; 
awn  seldom  exceeding  the  lobes  of  the  emarginate  lemma. — Swamps;  across 
the  continent. 

2,  Cinna  latifolia  (Trcv.)  Griseb.  in  Ledeb.  Fl.  Ross.  4:  435.  1853.  Rather 
slender,  smooth,  6-12  dm.  high,  the  culms  erect  and  simple:  leaves  10-25  cm. 
long,  4-12  mm.  -wide,  scabrous:  panicles  1-2  dm.  long,  open,  the  capillary 
branches  generally  spreading,  flexuous  and  often  drooping:  spikelets  3  mm. 
long:  glumes  scabrous,  the  outer  acute,  strongly  hispid  on  tne  keel,  about 
equaling  the  second ;  lemma  usually  exceeded  by  the  second  glume,  bearing  a 
rough  awn  1-2  mm.  long  from  the  2-toothed  apex. — Damp  woods;  rare  within 
our  range;  northward  and  east  to  Newfoundland;  also  in  Europe. 
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29.  AGROSTIS  L.    Bent  Grass.    Herd's  Grass 

Tufted  annuals  or  perennials  with  flat  or  bristle-like  leaves  and  small  spike- 
lets  in  open,  usually  diffuse  panicles.  Spikelets  1 -flowered.  Glumes  mem- 
branous, keeled,  acute;  lemma  shorter,  obtuse,  hyaline,  sometimes  bearing  a 
dorsal  awn,  subtending  a  perfect  flower;  palet  distinct,  short.  Stigmas  plu- 
mose.   Grain  free,  inclosed  in  the  lemma. 

Rachilla  prolonged  behind  the  palet 1.  A.  Thurberiana. 

Rachilla  not  prolonged  behind  the  palet. 
Palet  evident.  2-nerved. 

Plant  usually  30  cm.  or  more  high 2.  A.  alba. 

Plant  low. 

Erect,  scarcely  stoloniferous 3.  A.  humilis. 

Low  and  spreading  by  stolons  . 4.  A.  depressa. 

Palet  wanting,  or  a  small  nerveless  scale. 

Panicle  narrow,  either  strict  or  open  but  not  diffuse. 

Plant  20-30  cm.  high 5.  A.  asperifolia. 

Plant  10-20  cm.  high 6.  A.  Rossae. 

Panicle  diffusely  spreading. 
Lemma  awnless. 

Plant  20-80  cm.  high 7.  A.  hiemalis. 

Plant  10-20  cm.  high 8.  A.  idahoensis. 

Lemma  awned 9.  A.  melaleuca. 

1.  Agrostis  Thurberiana  A.  S.  Hitch.  U.  S.  Dept.  Agr.  Bu.  PI.  Ind.  Bull.  68. 
1905.  Culms  tufted,  slender,  20-40  cm.  high,  somewhat  decumbent  at  base: 
basal  leaves  numerous,  lax,  slightly  scabrous;  culm  leaves  2  or  3;  ligule  semi- 
circular, 6  mm.  long:  panicle  narrow  and  lax,  more  or  less  drooping,  5-8  cm. 
long,  somewhat  scabrous  on  the  branches  which  are  flower-bearing  from  the 
middle:  spikelets  2  mm.  long:  glumes  equal,  acute;  lemma  nearly  as  long  as 
the  glumes,  obtuse,  faintly  5-nerved;  palet  about  1.3  mm.  long;  callus  obscurely 
hairy. — From  western  Wyoming  to  Washington. 

2.  Ajp^ostis  alba  L.  Sp.  PI.  63.  1753.  Perennial,  variable  in  habit,  often 
stoloniferous,  with  smooth  culms  3-9  dm.  high,  flat  leaves,  and  erect  many- 
flowered  open  panicle  4-18  cm.  long:  leaves  5-20  cm.  long,  2-6  mm.  wide, 
scabrous:  spikelets  2-2.5  mm.  long:  glumes  about  equal,  acute,  smooth  and 
glabrous,  except  on  the  hispid  or  scabrous  keel;  lemma  shorter  than  the 
glumes,  obtuse  or  acute;  palet  one  half  to  three  fourths  as  long  as  the  glume. 
Redtop. — Naturalized  in  meadows  and  on  wet  banks. 

3.  Agrostis  humilis' Vasey,  Bull.  Torr.  Bot.  Club  10:  21.  1883.  Culms 
slender,  tufted  from  a  perennial  root.  10-40  cm.  high:  leaves  mostly  basal, 
2-10  cm.  long,  2  nmi.  wide,  flat  and  tnin  or  rarely  conduplicate  and  filiform: 
panicles  2-8  cm.  long,  narrow,  or  in  rank-growing  plants  open  and  loosely 
flowered:  spikelets  usually  purple,  1.5-2  mm.  long:  glumes  equal,  abruptly 
pointed,  smooth  or  nearly  so;  lemma  as  long  as  the  glumes,  awnless;  palet  two 
thirds  as  long  as  the  lemma.— Colorado  to  Montana  and  west  to  the  Pa- 
cific States. 

4.  Agrostis  depressa  Vasey,  Bull.  Torr.  Bot.  Club  13:  54.  1886.  Tufted 
and  freely  stoloniferous  from  the  base:  culms  geniculate-decumbent,  becoming 
erect,  usually  12-20  cm.  high:  leaves  3-5  cm.  long,  1  mm.  wide;  the  cuhn 
leaves  very  scabrous;  ligule  conspicuous,  2-3  mm.  long:  panicles  narrow  and 
si)ike-like:  glumes  equal,  acute,  roughish  on  the  keel  above;  lemma  shorter, 
with  a  minute  prickle  on  the  back  below  the  tip;  palet  half  as  long  as  the 
lemma. — Colorado  to  California  and  Washington. 

5.  Agrostis  asperifolia  Trin.  Gram.  Unifl.  207.  1824.  Erect  tufted  peren- 
nial, 3-9  dm.  hign,  with  rough  leaves  and  contracted  panicles  6-25  cm.  long: 
leaves  3-20  cm.  long,  2-8  mm.  wide:  panicles  often  interrupted  or  glomerate, 
the  branches  erect  and  crowded,  spikelet-bearing  to  the  base:  spikelets  2-2.5 
mm.  long:  glumes  scabrous,  especially  on  the  keel;  lemma  about  three  fourths 
the  length  of  the  second  glume;  palet  minute.  A,  exarata,  at  least  in  part. — 
Throughout  our  range  and  westward. 

6.  Agrostis  Rossae  Vasey,  Contrib.  U.  S.  Nat.  Herb.  3:  76.  1892.  Culms 
rather  stout,  10-20  cm.  high,  tufted  but  not  stoloniferous:  leaves  mostly  basal, 
2-5  cm.  long,  1-2  mm.  wide;  sheaths  rather  conspicuous:  panicle  contracted. 
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3-6  cm.  long;  the  branehes  ai^yresBed:  spikdets  green  or  purple,  2  mm.  long: 
dumes  subecnial,  acute,  scabrous;  lemma  1.5  mm.  long,  awiuess,  a  few  short 
hsdrs  at  the  oase;  pakt  rery  minute. — From  Wyoming  to  Washington  and 
California. 

7.  Agrostis  lueniafis  (Wah.)  B.  S.  P.  Prd.  Cat.  X.  T.  68.  1888.  Enet 
slpTifipr  tufted  biomial  or  peramial,  3-6  dm.  hig^:  leaTcs  5-12  cm.  long,  1—3 
mm.  wide,  usually  erect,  rougfaish:  pfiuiiele  2-7  cm.  long,  usually  purphah, 
the  capillary  scabrous  branch^  ascoiding,  sometimes  wvlely  spreading,  or 
often  droofHng.  the  divisions  s{Hke]et-bearing  at  the  extremities:  s{Mkelets 
1.5-2  mm.  long:  glumes  acute  scabrous  toward  the  apex  on  the  keel;  lemma 
two  thirds  the  length  of  the  first  or  equaling  it,  obtuse,  rardy  bearing  a  short 
awn;  palet  usually  T^y  smaD.    A.  scabra. — In  most  parts  of  North  .\merica. 

8.  Agrostis  idahoensis  Nash,  Bull.  Torr.  Hot.  Hub  21:  42.  1897.  Erect 
dender  loosely  or  densely  tufted  perennial,  6-25  cm.  high:  leaves  flat  or  con- 
duplicate,  2-8  cm.  long,  1-2  mm.  wide:  panicle  pyramidal  or  more  or  less  con- 
tracted, often  puiplish,  2-8  cm.  long:  spikelets  1.5-2.5  mm.  long:  ^umes 
acute,  nearly  equal ;  lemma  slightly  shorts*  than  the  glumes,  awnleas,  obtuae, 
often  minutdy  toothed  at  apex,  3-4-naved  above,  o-nenred  below;  paid 
usually  wanting,  when  present  minute  or  two  thirds  as  long  as  the  1^"*^  — 
In  the  mountains:  from  Colorado  to  California. 

9.  Agrostis  mefaUenca  (Trin.)  .\.  S.  Hitch.  1.  c.  Plants  scattered,  of  sin^ 
or  few  cufans,  30-50  cm.  high,  leafy:  panicle  copper-colored,  oblong,  open: 
lenmia  awned. — ^This  species,  ^diich  belongs  primarily  to  the  si£agnam 
swamps  of  the  far  Northwest,  has  been  reported  from  alfMne  stations  in  Colo- 
rado. 

30.  CALAlfAGROSnS  .\dans.    Reed  Gsasb 

Perennials  or  randy  annuals,  various  in  habit,  with  flat  leaves  and  snuJl 
spikelets  in  open  or  contracted  panicles.  Spikelets  1-fiowered,  the  rachiDft 
usually  prolonged  beyond  the  flower  and  pubescent.  Glumes  carinate,  mem- 
branous; lemma  hyaline,  shorter  than  the  outer  glume,  obtuse,  usually  copi- 
ously long-hairy  at  the  base,  or  rarely  the  hairs  scanty  or  short,  and  bearing  a 
straight,  bent,  or  twisted  dcM-sal  awn:  palet  shorter,  2-nerved.  Stamens  3. 
Styl^  short,  distinct ;  stigmas  plumose.  Grain  free,  inclosed  by  the  ^amft 
aiui  palet,  and  more  or  less  adherent. — Deytuxia. 

Panicle  more  or  leas  open,  the  lower  rajs  often  lone  and  aprfdmg. 

Lemma  4-toothed,  with  short  stout  awn 1.  C. 

Lemma  bifid,  with  weak  siender  awn 2.  C. 

Panicie  rather  narrow  and  dense,  all  the  rays  sbost.  aacendinc  or  erect. 
Leaver  m.ore  or  leas  inrrolote.  at  least  at  tq>. 
E>ef?t.  rixid  and  taper-pointed. 

Smooth  ,         ,         ,         .3.  C. 

Scabrous. 

Awn  bent  and  twisted 

Awn  stoat  and  straight 

Lax  and  aimoet  filiform       ..«•••.. 
Leares  fiat  or  nearly  io. 
Sbeatha  smooth. 

Cofms  densdv  tufted 7.  C.  hjperfaorca. 

Culms  scareuy  tufted 8.  C.  iiii  iii— 

Sheatha  roach 0.  C.  aeopokiratB. 

1.  GUamagrostis  Scribneri  Beal,  Grasses  X.  \.  2:  ^43.  1S96.  Cuhns  5^ 
dm.  high,  slender:  leaves  flat.  2-3  dm.  kmg:  panicle  contracted,  10-15  cm. 
long,  the  branches  somewhat  spreading:  spikelets  4  nmi.  long,  brown  or  pur- 
plish: glomes  lanceolate,  acute,  scabrous  on  the  back:  lemma  shorter,  4-tooUied 
at  apex;  the  awn  straight,  attached  below  the  middle,  equaling  the  outer 
^ume:  palet  as  long  as  its  lemma,  irregularly  2'toothed:  callus  hairs  at 
one-half  as  long  as  the  lemma. — Wyoming  and  Montana  to  Washington. 

2-  Cahmagrostis  canadensis  CSiichx.i  "Beauv.  .\en>?t.  157.  1>12. 
erect,  smooth.  S-12  dm.  high^  rarely  branching  below:  leaves  about  3  dm. 
long.  4— S  mm.  broad,  flat:  lizule  short,  lacerate:  sheaths  appresaed,  shorter 
than  the  intemodes:  s{Mkelets  2-3  mnu  long:  glumes  unequal. 
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acute;  lemma  nearly  as  long,  2-toothed  at  apex;  awn  very  slender,  attached 
near  the  middle,  about  as  long  as  its  lemma;  palet  shorter  than  the  lemma; 
callus  hairs  as  long  as  the  glumes. — ^Across  the  continent  northward;  frequent 
in  our  range. 

2a.  Calamagrostis  canadensis  acuminata  Vasey,  Bull.  U.  S.  Div.  Agrost. 
5:  26.  1897.  Sheaths  rarely  sUghtly  bearded  at  junction  with  the  blade  which 
is  short-scabro-pubescent  above,  panicle  smaller,  more  flexuous  and  densely 
flowered,  usually  dark  purple:  spikelets  3.5-4  mm.  long:  glumes  attenuate- 
acuminate,  sometimes  subfalcate,  very  scabrous  or  substrigose;  awn  longer 
than  the  lemma. — ^The  more  usual  form  in  our  range. 

3.  Calamagrostis  Suksdorfii  Vasev,  Monog.  Grasses  U.  S.  82.  1892. 
Culms  tufted,  5-8  dm.  high:  leaves  of  culm  mostly  3,  12-15  cm.  long,  with 
slender,  acuminate  points;  upper  ligules  3-5  cm.  long,  the  lower  sheaths 
shorter  and  the  upper  longer  than  the  internodes:  panicle  erect,  6-12  cm. 
long,  moderately  close,  pale  or  purplish;  the  rays  glomerate,  imequal,  the 
shorter  ones  crowded  with  the  almost  sessile  spikelets:  glumes  3-4  nmi.  long, 
acute,  whitish,  translucent,  smooth  except  on  the  midnerve;  lenama  thin, 
4-nerved  and  4-toothed,  shorter  than  the  glumes;  palet  about  as  long  as  its 
lemma,  2-toothed;  hairs  of  callus  very  short. — Northwestern  Wyoming  to 
California  and  Washington. 

4.  Calamagrostis  purpurascens  R.  Br.  Rich.  App.  Frank.  Joum.  731. 
1823.  Culms  tufted,  erect,  rigid,  3-5  dm.  high:  leaves  numerous,'  crowded 
near  the  base,  rigid;  the  radical  half  as  long  as  the  culm;  the  upper  attenuate- 
pointed,  very  scabrous,  thick  and  involute;  ligule  tnmcate  or  lacerate;  sheath 
rough,  striate:  panicle  spike-like,  dense,  generally  purplish;  rays  mostly  in 
fives,  appressed:  spikelets  5-6  mm.  long:  glumes  ovate-lanceolate,  acute, 
4-toothed;  the  awn  near  the  base,  twisted  below  and  bent  at  the  middle, 
longer  than  the  glumes;  hairs  of  the  callus  scanty  and  very  short. — From 
Colorado  far  northward,  and  thence  across  the  contment. 

5.  Calamagrostis  montanensis  Scribn.  Vasey,  1.  c.  Culms  stoloniferous, 
2-3  dm.  high,  rather  rigid,  erect:  radical  leaves  involute-setaceous,  12-15  cm. 
long;  culm  leaves  similar  but  shorter,  scabrous:  panicle  linear  to  oblong, 
5-7  cm.  long;  rays  short,  fascicled:  glumes  narrowly  lanceolate,  acute,  4-5 
mm.  long,  with  the  pedicels  scabrous,  whitish;  lemma  shorter  bifid;  hairs  of 
callus  much  shorter  than  the  glume. — ^Wyoming  to  Canada  and  west  to  the 
Pacific. 

6.  Calamagrostis  neglecta  (Ehrh.)  Gaertn.  Fl.  Wetterau  1:  94.  1799. 
Glabrous  throughout:  culms  4-6  dm.  high,  erect,  simple,  slender:  sheaths 
shorter  than  the  internodes;  leaves  narrow;  the  basal  one  tnird  as  long  as  the 
culm;  those  of  the  culm  4-10  cm.  long,  erect:  panicle  contracted,  5-10  cm. 
long;  the  rays  erect,  2-3  cm.  long:  spikelets  4  mm.  long:  glumes  scabrous; 
lemma  obtuse,  shorter  than  the  glumes,  its  awn  exceeding  the  body. — Colo- 
rado and  far  northward  and  thence  across  the  continent. 

7.  CalamagrostishyperboreaLange,  Fl.Dan.  50:  t.  3.  1880.  Culms  densely 
tufted,  rigid,  stout,  4-10  dm.  high:  sheaths  smooth  and  glabrous;  leaves  stiff 
and  very  rough  on  both  surfaces,  flat,  or  often  involute  at  the  tip,  1-3  dm. 
long:  panicle  contracted,  7-14  cm.  long,  its  branches  short,  usually  erect: 
spikelets  3-4  mm.  long:  glumes  scabrous,  acute;  lemma  nearly  as  long  and 
usually  equaled  by  the  callus  hairs;  awn  about  as  long  as  the  lemma.— -Colo- 
rado to  Greenland  and  Alaska. 

7a.  Calamagrostis  hyperborea  elongata  Kearney,  Rev.  Calamagr.  41. 
1898.     Taller  and  less  tufted. 

76.  Calamagrostis  hyperborea  americana  (Vasey)  Kearney,  1.  c.  Panicle 
very  dense  and  the  spikelets  usually  only  3  mm.  long. — ^This  form  occurs  very 
frequently  in  our  range. 

8.  Calamagrostis  inexpansa  Gray,  Gram.  &  Cyp.  1 :  No.  20.  1834.  Culms 
but  little  tufted,  8-12  dm.  high:  sheaths  smooth  and  glabrous;  leaves  rough, 
2-3  dm.  long:  panicle  16-20  cm.  long,  usually  nodding  at  the  summit,  the  rays 
rather  long,  erect:  spikelets  4-5  nmi.  long:  gliunes  rigid,  hispid  on  the  keel, 
acute;  lemma  scabrous;  callus  hairs  as  long  as  the  glume  or  shorter;  awn 
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variable,  aometinies  exeeeding  the  lemma. — From  our  range  to  the  Atlanlie 
States. 

9.  CakmM0O8tis  scopiilonim  Jones,  Proc.  CaL  Acad.  Sci.  II.  5:  722.  18d6. 
Ciifans  dense^  tufted,  5-7  dm.  high:  leaves  coarse,  striate-nenred,  6  mm. 
broad  and  about  3  din.  long;  ligule  scabrous:  inflorescence  spicate,  S-15  cm. 
long;  rays  about  5,  pubescent:  spike\ela  pale,  appressed,  about  4  mm.  kmg: 
glumes  equal,  ovate-lanceolate,  acute,  glabrous  2uid  hyaline  exc^t  the  sca- 
brous nerve;  lemma  4-toothed  at  apex,  scabrous  throughout,  equaling  the 
g^rous  2-toothed  hyaline  palet;  callus  hairs  shorter  than  the  palet. — Soutb- 
western  Cc^orado  to  Nevada. 

31.  CALAMOVILFA  Hack. 

Rather  tall,  rigid  perennials  with  stout  horixontal  rootstocks,  dongated 
leaves  aiMd  loosely  s|»eading  panicles.  Spikekts  1-flowered,  the  raehilla  not 
prolonged  beyond  the  flower.  Glumes  1-nerved,  acute,  unequal;  lemma 
longer  or  shorter  than  the  second  giinne,  with  a  ring  of  hairs  at  the  base;  palei 
strongly  2-keeled.    Stamens  3.     Styles  distinct ;  stigmas  plumose.    Grain  free. 

1.  Cakmovilfa  k>ngifolia  (Hook.)  Hack.  True  Grasses  113.  1890.  Cuhns 
3-9  dm.  long,  erect,  simple,  stout,  smooth  and  glabrous:  sheaths  crowded  and 
overlapping,  glabrous  or  rarely  pilose;  leaves  2-3  dm.  long  or  more:  panicle 
narrow,  often  3  dm.  long  or  more,  pale,  the  branches  erect  or  ascending,  the 
lower  10-25  cm.  long:  spikelets  6-8  mm.  long:  glumes  acute,  smooth,  the  first 
shorts*  than  the  second;  lemma  a  little  longer  or  slightly  shorter  than  the 
second  glume,  and  neariy  twice  the  length  oi  the  c<^ious  basal  hairs;  palei 
slightly  shorter  than  the  lemma. — Sandy  soil;  more  or  less  frequent  throu^^ 
out  our  range. 

32.  DESCHAMPSIA  Beauv.    Haib  Grass 

Annuals  or  perennials  with  flat  or  involute  leaves,  and  rather  snail,  shining 
spikelets  in  terminal  or  lateral,  narrow  or  loose  panicles.  Spikelets  2-flow»ed, 
both  flowers  perfect,  the  hairy  raehilla  extended  beyond  the  flow«s  or  imAy 
terminated  by  a  staminate  one.  Glumes  keeled,  acute,  membranous,  shining, 
persistent:  the  lemmas  c^  about  the  same  texture,  deciduous,  bearing  a  dorsal 
awn,  the  apex  toothed;  palet  narrow,  2-ner\-ed.  Stamens  3.  Styles  distinct; 
stigmas  plumose.    Grain  oblong,  free,  inclosed  in  the  lemma. 

Panicle  open,  its  brandies  ^reading I.  D.  caespitoaa. 

Panicle  strict,  ita  branches  erect  or  appressed 2.  D.  eloncata. 

1.  Deschampsia  caespitosa  (L.)  Beauv.  Agrost.  91.  t.  18.  1812.  Densdy 
caespitose,  witn  very  numerous  basal  leaves:  stems  erect,  slender,  6-10  dm. 
high:  sheaths  much  shorter  than  the  intemodes;  leaves  flat,  smooth  beneath, 
scabrous  above;  Uie  basal  about  one  third  as  long  as  the  stem:  panicle  open, 
8-15  cm.  long,  the  branches  widely  spreading,  often  somewhat  flexuous,  the 
lower  5-12  cm.  long:  spikelets  3-4  mm.  long:  glumes  unequal,  1-3-nerved, 
lanceolate,  acute:  lemmas  oblong,  eroee.  truncate  at  the  apex:  awn  strai^t, 
inserted  above  the  middle,  2-4  nmi.  long. — Frequent  in  moist  meadow-like 
grounds;  throughout  our  range,  far  northward  and  across  the  cc»tinent.  The 
species  is  variable  and  some  varieties  have  been  named,  but  they  are  in  turn 
variable. 

2.  Deschampsia  elongata  CBook.)  Munro,  in  Benth.  PL  Hartw.  342,  t.  228. 
1857.  Culms  slender,  tufted,  2-4  dm.  high:  leaves  narrow,  mostly  smooth, 
4-10  cm.  long:  panicle  narrow,  simple  or  branching,  about  one  third  as  long 
as  its  culm:  the  rays  capillary,  scabrous,  appressed,  bearing  spikelets  from  the 
mJHHU  ap:  glumes  equal,  ovate-lanceolate  or  narrower.  ::^-ner>'ed.  green  and 
scabrous  on  the  keel;  lemma  broad,  5-toothed,  indistinctly  or  not  nerved; 
palet  2-toothed:  awn  slender,  from  near  the  base,  about  4  mm.  long. — North- 
ern Wyoming  to  California  and  Washington. 
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33.  TRISETUM  Pers.    Oat  Grass 

Tufted  perennials  (rarely  annuals)  with  flat  leaves  and  dense  and  spike- 
like or  narrow  panicles.  Spikelets  2-4-flowered,  the  flowers  all  perfect,  or 
the  uppermost  staminate;  rachilla  glabrous  or  pilose,  extended  beyond  the 
flowers.  Glumes  membranous,  unequal,  acute,  persistent;  lenmias  2  or  more, 
usually  shorter  than  the  glumes,  deciduous,  2-toothed,  bearing  a  dorsal  awn 
below  the  apex,  or  the  lower  one  sometimes  awnless;  palet  narrow,  hyaline, 
2-toothed.  Stamens  3.  Styles  distinct;  stigmas  plumose.  Grain  free,  inclosed 
in  the  lemma. 

Panicle  spike-like;  first  glume  3-nerved 1.  T.  subspicatum. 

Panicle  open;  first  glume  1-nerved 2.  T.  montanum. 

1.  Trisetum  subspicatum  (L.)  Beauv.  Agrost.  180.  1812.  Softly  pubes- 
cent to  glabrous:  stems  simple,  erect,  2-5  dm.  high:  sheaths  shorter  than  the 
internodes;  leaves  3-10  cm.  long.  2-4  mm.  wide:  panicle  spike-Uke,  3^10  cm. 
long,  sometimes  interrupted  below;  the  rays  erect:  spikelets  2-3-flowered: 
glumes  hispid  on  the  keel,  shining;  lemmas  aciuninate,  scabrous;  awn  in- 
serted below  the  sinus  on  tne  2-toothed  palet  which  it  usually  distinctly  sur- 
passes.— Very  common  on  mountain  slopes  in  most  parts  of  North  America. 

2.  Trisetum  montanum  Vasey,  Bull.  Torr.  Bot.  Club  13:  118.  1886. 
Culms  smooth,  slender,  2-5  dm.  high:  leaves  12-25  cm.  long,  somewhat  sca- 
brous; lower  sheaths  pubescent:  panicle  loose  and  open  but  not  spreading;  rays 
in  fascicles  of  5,  unequal,  1-4  cm.  long,  suberect:  spikelets  5  mm.  long,  2- 
flowered:  glumes  unequal;  lemmas  about  4  mm.  long  and  surpassing  the 
glmnes,  acuminate  and  terminating  in  two  "short,  fine  setae,  indistinctly  5- 
nerved;  palet  narrow,  bidentate. — ^In  the  moimtains  from  Colorado  to  New 
Mexico. 

34.  SCHEDONNARDUS  Steud.    Crab  Grass 

Annual  with  branching  culms,  narrow  leaves,  and  slender  spikes  arranged 
along  a  common  axis.  Spikelets  1-flowered,  sessile  and  alternate  on  the 
rachis.  Glumes  narrow,  membranous,  acuminate;  lemma  longer,  of  similar 
texture;  palet  narrow,  shorter.  Stamens  3.  Styles  distinct;  stigmas  plumose. 
Grain  linear,  frefe,  inclosed  in  the  rigid  lemma. 

1.  Schedonnardus  paniculatus  (Nutt.)  Trelease  in  Branner  &  Coville, 
Rept.  Geol.  Surv.  Aria  1888*:  236.  1891.  Cuhns  20-45  cm.  long,  erect,  slen- 
der, rigid,  branching  at  the  base,  scabrous:  sheaths  crowded  at  the  base  of  the 
culm,  compressed,  smooth  and  glabrous:  leaves  plane  or  folded,  spirally 
twisted,  smooth,  5-8  cm.  long,  2  mm.  wide  or  less:  spikes  numerous,  rigid, 
widely  spreading,  alternate,  the  lower  5-10  cm.  long,  the  axis  and  branches 
triangular:  spikelets  2.5-3  mm.  long,  sessile  and  appressed,  alternate:  glumes 
hispid  on  the  keel^  the  second  longer  than  the  first  and  exceeded  by  the  acute 
lenrnia. — Dry  prairies  in  the  eastern  part  of  our  range,  and  south  to  Texas. 

36.  AVENA  L.    True  Oat  Grass 

Annual  or  perennial  grasses  with  flat  leaves.  Spikelets  panicled,  1-2  or 
sometimes  many-flowered;  the  lower^ perfect ;  the  upper  mostly  staminate. 
Glumes  unequal;  lemma  1  (rarely  more),  rounded  on  tne  back,  mostly  5-11- 
nerved,  bearing  a  long,  usually  bent  or  twisted  awn  on  the  back  or  between 
the  two  acute  teeth  at  the  apex.  Stamens  3.  Style  short,  distinct;  the 
stigmas  plumose.  Grain  oblong-Unear,  deeply  grooved,  free  but  inclosed  in 
the  palet.  v. 

Annual 1.  A.  fatua. 

Perennial. 

Panicle  open;  the  spikelets  on  rather  long  capillary  rays  .         .         .  2.  A.  striata. 

Panicle  narrow  ancl  spike-like 3.  A.  Mortoi 
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1.  Afeoft  fiitna  L.  Sp.  F1.  80.  1753.  A  ^alntras  anmial  maeh  resembling 
the  commoD  cuhiTated  oat  (A.  $ativa):  leaves  flat,  long,  broad  and  scabrous: 
panide  open,  of  few  ^yikelets  on  filiform  miequal  rays:  q>ikelets  2-^-flcywered: 
glumes  orate-lanceolate,  20-25  mm.  long,  with  9  prominent  nerves;  lemma 
9-nerved;  the  awn  from  near  the  middle,  twisted,  abruptly  bait  near  the 
middle;  palet  shorter  than  the  glumes,  pnbeaeent.  Wild  Oats. — ^An  oe- 
caacnal  weed  in  cultivated  fidds;  widdy  mtroduced  from  the  Meditoranean 
region. 

2.  Afeoft  striata  3fichx.  FL  Bor.  Am.  1:  73.  1803.  Glabrous  and  smooth 
throughout,  slender,  3-6  dm.  high:  leaves  narrow:  panicle  simple,  loose,  with 
spikdets  on  capillary  pedicels:  lower  glume  l-n^ved;  the  upper  3-nerved; 
flowers  short-bearded  at  base;  the  soon  bait  or  divergent  awn  inserted  just 
below  the  tapering  very  sharply  cuszudate  2-cIeft  tip  of  the  palet. — Colorado 
to  Montana  and  thence  eastward  ana  westward. 

3.  Avena  Mortooiana  Scribn.  Bot.  Gas.  21:  133.  1896.  A  smooth,  erect 
perennial,  1-4  dm.  high:  hgule  ovate,  acute;  blades  narrow,  5-20  cm.  kng: 
spikelets  4-5-flowered:  gfumies  lanceolate,  subequal,  3-nerved;  lemma  12  mm. 
long.  5-naTed;  the  awn  near  the  middle,  surpassing  the  ^ume  by  7-10  mm.; 
palet  shorter  than  the  lemma,  keel  cihate.  (A .  amerieana  Scribn.  Bull.  Agrost. 
U.  S.  Dept.  Agr.  7:  183.  1897  ma^  be  distinct,  but  seems  rather  to  be  merely 
the  more  robust  form  occurring  m  the  same  range.) — Colorado  to  Montana, 
in  the  UMMmtains. 

96.  DAHTHOHIA  DC.    Oat  Gsasb 

Mostly  perennials  of  strict  habit  and  with  either  flat  or  convolute  kavea, 
and  open  or  contracted  panicle.  Rachilla  hairy  and  extending  above  the 
flowers.  Spikelets  of  3  or  more  perfect  flowers.  Glumes  subdual,  acute, 
longer  than  the  7-11-nerved  lemmas;  awn  composed  of  the  3  middle  nerves, 
flattish  and  spirally  twisted  at  base,  inserted  between  the  sharp-pointed  teeth 
of  the  lemma. 

LcftTcs  or  Aeadba  or  both  nSky-htary. 

Spikeleta  very  few  or  often  solitary 1.  D.  i 

Spikdeta  several  to  many 2.  D. 

Leaves  an<i  aheatha  giabroos. 

Lemma  T-nerved /  3.  D. 

T^^rnma  ll-nerved  4.  D.  Parryi 

1.  Dantbonta  nnispicata  Munro,  Vasey.  Cat.  Gr.  59.  1885.  Culms  1-2 
dm.  high,  more  or  leas  tufted:  leaves  in  dense  radkal  tufts,  speirseiy  softly 
siDcy- villous;  the  sheaths  densely  villous  with  white  spreading  hairs,  arising 
in  small  clusters  from  minute  white  papillae:  spikekts  venr  few,  usually 
sc4itary-tenninal;  otherwise  much  as  in  the  foDowing. — ^Rather  frequent  in 
our  range  and  extending  west  to  California. 

2.  Danthonta  cahfomica  B<^and,  Proc.  Cal.  Acad.  2:  182.  1863.  Sterna 
sometimes  decumbent  at  base,  5-7  dm.  high:  leaves,  especially  the  lower. 
coavcAvte  and  setaceously  pointed,  with  sheaths  silky  pubescent  and  bearded 
at  the  throat:  panicle  mostly  a  simple  raceme:  glumes  usually  purplish  with 
scarious  margins,  pc^nted,  the  upper  o-T-oerved;  lemma  broad,  its  teeth 
about  half  its  own  length,  with  marginal  tufts  of  long  silky  hairs  at  or  below 
the  middle ;  awn  about  equaling  the  lemma ;  palet  obtuse,  hairy  on  the  nerves. — 
Colorado  to  Montana  and  west  to  California. 

3.  Danthonia  intermedia  Vasey  BuD.  Torr.  Bot.  Club  10:  52.  1883.  Culms 
2-4  dm.  high,  leafy  below:  ligule  a  hairy  ring;  blades  15-25  cm.  long,  mostly 
narrow,  panicle  narrow,  dense,  3-5  cm.  Icng:  spikelets  5-flowered:  glumes 
subequal,  5-nerved,  with  cross-veins;  lemma  7-nerved,  sharply  toothed,  hairy 
on  the  margins;  palet  2-toothed:  grain  flattened,  obovate.  Z>.  sjneata,  as  to 
this  range. — Colorado  to  Manitoba  and  California. 

4.  Danthonia  Pairyi  Scribn.  Bot.  Gai.  21:  133.  1896.  Yery  similar  but 
larger  in  every  way,  ':^-6  dm.  M^:  panicle  more  lax,  of  fewer  and  larger  spike- 
lets: glumes  ovate4anceoiate,  3-nerved  or  at  base  5-7-nerved;  lemma  about 
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11-nerved,  with  long  acuminate  teeth  and  long  pilose  on  back  and  margins; 
palet  shorter,  bidentate.   D.  sericea  as  to  this  range  .^-Colorado  and  Wyoming. 

37.  SPARTINA  Schreb.    Cord  or  Marsh  Grass 

Perennials,  with  simple  and  rigid  reed-like  stems,  from  extensively  creeping 
scaly  rootstocks,  very  smooth  sheaths,  and  long  tough  leaves.  Spikelets 
1-flowered,  very  much  flattened,  jointed  and  sessile  in  2  ranks  on  the  outer 
side  of  a  triangular  rachis.  Glumes  unequal,  acute  or  bristle-pointed;  palet 
thin,  ec^ualing  or  longer  than  the  lemma.  Stamens  3.  Styles  long,  more  or 
less  united.     Grain  free, 

First  glume  and  lemma  subequal 1.  S.  cynosuroides. 

First  glimie  twice  as  long  as  the  lemma 2.  S.  gracilis. 

1.  Spartina  cynosuroides  (L.)  Willd.  Enum.  80.  1809.  Stems  4-10  dm. 
high:  leaves  3-6  dm.  long,  tapering  to  a  long  slender  involute  point:  spikes 
5-20,  scattered  and  spreading,  at  least  at  maturity,  the  pedicels  and  common 
axis  strongly  hispid  on  the  angles:  lower  glume  very  narrow;  the  upper  broad, 
spinulose  hispid  on  the  keel  and  tapering  to  a  rough  awn;  lemma  very  rough  on 
the  midrib  which  terminates  just  below  its  tip. — ^Across  the  continent  along 
the  borders  of  lakes  and  rivers. 

2.  Spartina  gracilis  Trin.  Mem.  Acad.  St.  Petersb.  6:  5.  1840.  Stems  more 
slender,  2-6  dm.  high,  exceeding  the  spreading  distichous  rough  and  rigid 
leaves:  spikes  4-10,  mostly  sessile,  closely  appressed  to  the  nearly  smooth 
rachis:  glumes  very  unequal,  the  lower  acuminate,  the  upper  acute,  they  and 
the  lemma  ciliate  and  hispid  upon  the  keel. — In  saline  soils  from  Oregon  to 
Texas. 

38.  BOUTELOUA  Lag.    Grama  Grass 

Annual  or  perennial  grasses  with  slender  culms  and  narrow  flat  or  con- 
-^olute  leaves  and  slender  dense  one-sided  spikes.  Spikelets  1-2-flowered,  ar- 
ranged in  two  rows  on  one  side  of  a  flat  rachis;  the  rachilla  bearing  1-3  empty 
lemmas  or  bristles  (or  rarely  staminate  flowers)  above  the  single  perfect 
flower.  Glumes  acute  and  keeled;  lemma  broader  and  3-toothed;  palet  hya- 
line.   Stamens  3.    Styles  distinct.    Grain  oblong,  free. 

Glumes  hirsute  or  villous. 

Rachilla  with  rudimentary  lemma  glabrous 1.  B.  hirsuta. 

Rachilla  with  rudimentary  lemma  bearing  a  tuft  of  hair  at  apex  .  2.  B.  oligostachya. 
Glumes  glabrous. 

Lemma  4-lobed 3.  B.  polystachya. 

Lemma  3-lobed 4.  B.  prostrata. 

1.  Bouteloua  hirsuta  Lag.  Var.  Cienc.  2:  141.  1805.  Tufted,  1-4  dm.  high: 
leaves  flat,  lance-line^,  papillose  hairy  or  glabrous:  spikes  1-4,  oblong-linear, 
very  dense:  upper  glume  hispid  with  strong  bristles  from  dark  warty  glands; 
lemma  pubescent,  3-cleft;  sterile  lemma  and  its  pedicel  glabrous,  the  3  awns 
longer  tnan  the  glumes  and  fertile  flower. — Colorado  to  Mexico,  and  eastward 
to  Texas  and  Illinois. 

2.  Bouteloua  oligostachya  (Nutt.)  Torr,  in  Gray  Man.  553.  1856.  Gla- 
brous, 1^  dm.  high:  leaves  very  narrow:  spikes  1-5,  oblong-linear,  very  dense: 
glumes  sparingly  soft-hairy;  pedicel  of  the  sterile  lemma  copiously  viUous- 
tufted  at  the  summit;  the  3  awns  equaling  the  larger  glume. — From  the 
Saskatchewan  to  Texas,  Mexico,  and  southern  CaUfomia. 

3.  Bouteloua  polystachya  (Benth.)  Torr.  Pacif.  R.  R.  Rep.  5:  366.  1857. 
Stems  1-3  dm.  long:  leaves  scabrous:  spikes  3  to  6  or  more,  narrowly  Unear, 
dense,  the  scabrous  rachis  hispid-ciUate;  lemma  and  rudimentary  lemma 
4-lobed,  3-awned  and  ciliate  on  the  nerves. — Reported  from  southern  Colo- 
rado and  Utah;  New  Mexico  to  southern  Calif orma. 

4.  Bouteloua  prostrata  Lag.  1.  c.  A  similar  slender  tufted  annual  1-2  dm. 
high:  leaves  short  and  narrow;  spikes  soUtary,  terminal,  curved,  1-2  cm. 
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long:  ponies  rerj  uneaiial,  3-lobed  and  3-ftwned,  pubeaeent  oo  the  badL  be- 
low.—Colorado  to  MezKO. 

aO.  ATHEROPOGOV  MuhL 

Slender  perennials  with  nanow  leaves  and  nmneroos  riiort  strai^it  aeattered 
often  reflmd  qnkes  arranged  in  a  long  one-flided  raceme.  Spikdets  1- 
flowered;  the  rachilla  surpaaEing  the  flower  and  bearing  awns  or  scales  at  its 
sanunit.  Ghnnes  unequal,  narrow,  keeled;  lemma  broader,  toothed  and 
awned,  inrkwang  the  2-tooched  palet.  Stamens  3.  Styles  distinct,  with 
phnnose  stigmas.    Grain  free,  indaaed  in  the  lemma. — Bauielffua  in  part. 

1.  Attaoopoconcnrtipendnhi  (Ifidix.)  Foam.  Hex.  Fl  En.  Gram.  l^.  UAl^ 
Stems  tufted,  3-6  dm.  nigh,  simple,  smooth:  leaves  narrow,  flat  or  invofaitey 
rough  at  least  above:  s|Hkies  about  1  cm.  long,  nearly  seaale,  20-60  in  num- 
ber, in  a  loose  one-sided  general  sf&e  or  raceme:  glumes  scabrous  on  the 
ked:  anthers  orange-red.  Batddoua  raeemota. — Dry  soil,  hiDades  and  fickis; 
very  widely  distributed  in  North  / 


40.  BECKMAHnA  Hoat. 

An  erect  perennial  grass  with  flat  leaves  and  a  long  terminal  narrow  panirip, 
Spikelets  subaerale.  broad,  compresud,  1-2-flowerMl.  Empty  giunxs  mesn- 
branous,  compressed,  concave-inflated,  obtuse  or  abnq>tly  acute,  1-2-flowered; 
Vtrnnai  narrow,  membranous;  palet  hyaline.  2-keeled.  Stamens  3.  Styles  dis- 
tinct,  with  phnnoee  stigmas.  Oblong  grain  free  but  inclosed  in  the  lemma  and 
palet. 

1.  Beckmannia  cmcaefonnis  ft,.)  Host.  Gram.  Austr.  3:  5.  1S05.  Stems 
stout,  3-10  dm.  high:  leaves  1-3  dm.  long:  ligules  elongated:  panicle  1-3  dm. 
long,  erect,  strict,  secund.  the  short  crowded  branchlets  densely  flowered  from 
the  base:  spikelets  nearly  orbicular,  the  upper  rudimentary  floret  minute^ 
sdpitate. — ^In  wet  swales;  widely  distributea  west  of  the  Misasappi. 

41.  BUCHLOE  Engdm.    Buffalo  Grass 

PerenniaL  creefHng  or  stc^oniferous.  Spikelets  dioecious  ^rardy  monoe- 
cious/, very  unlike:  staminate  spOuk^  2-3-flowered,  sessile  in  two  rows  in 
slnrt  ooe^aded  spikes:  glumes  l-nerved.  subacute,  the  second  larger  6at 
shorts'  than  the  Aorexs:  Jenuna  3-nerved,  sli^tly  exceeding  the  palet:  ptttil- 
late  spikelets  1-flowered.  in  short  ^Hkes:  glumes  neariv  equal,  united  at  the 
baa&,  3-tootbed.  indurated,  larger  than  the  floret:  Jemma  narrow,  mem- 
branaceo^ts.  2-cleft  or  nearlv  entire,  Indowng  the  palet  and  large  grain. — (BhI- 
hOi*  Raf .; 

1.  Bnchloe  dactjioides  rXuU.)  FngeTm.  Trans.  St.  Louis  .\cad.  1:  432. 
ISoO.  Cuhns  1-2  dm.  high  from  a  tufted  leafy  base,  propagating  chiefly  by 
runners:  leaves  flat.  1-2  mm.  wide,  attenuate:  stamin&^e  spikelets  in  pectmale 
spikes  1  cm.  long  or  leas;  pistillate  spikelets  frare;  in  tenninal  or  axillary 
clusters,  subtended  by  inflated  invcrfucral  sheaths. — Formerly  one  of  the  im- 
portant grasses  fA  tne  plains,  front  Texas  to  Minnesota,  but  now  rapidly  dis- 
appearing. 

tf.  SCLEROPOGOV  Fhihi^ 

Slender  stemmed  grasses  with  than  flat  leaves,  from  matted  rootstodcs. 
Spikelets  dioecious  ^rarely  monoeciousj ,  very  unlike,  narrowly  paniculate: 
staminate  sfHkelets  compresged,  linear,  many  <10-14/-flowered:  ipumes  lan- 
ceolate, acute.  s^ibequaL  nearlv  equaling  tlMr  eontiguo^is  florets:  lemma  3- 
toothed  OP  suhentire.  equakJ  bv  the  palet:  pistillate  spiicelets  narrowlv 
cylindrical,  3-5-flowered;  glumes  laneeolate,  the  i^i^per  lar^;  lemma  ngid^ 
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cvlindrical,  enveloping  the  palet;  long  internode  of  the  rachilla  5-nerved,  the 
tnree  prominent  nerves  terminating  in  3  long  straight  twisted  awns. 

1.  Scleropogon  Karwinskianus  (Foum.)  Benth.  Wats.  Proc.  Am.  Acad. 
18:  181.  1883.  Culms  1-3  dm.  high,  generally  simple  above  the  caespitose 
leafy  base:  staminate  spikelets  5-8,  1-3  cm.  long;  pistillate  spikelets  1-2  cm. 
long;  awns  rigid,  several  times  longer  than  the  florets.— Colorado  to  Texas  and 
Arizona. 

43.  MUNROA  Torr. 

A  low  tufted  grass,  with  flat  rather  thick  leaves  fasciculately  crowded  at 
the  nodes.  Spikelets  3-5-flowered,  perfect  or  the  upper  florets  sterile,  sessile 
in  leafy  clusters  at  the  nodes  and  ends  of  branches.  Glumes  thin,  lanceolate, 
subequal,  slightly  shorter  than  the  contiguous  florets;  lemmas  herbaceous  or  . 
coriaceous,  obtuse  or  dentate,  mucronate,  convex,  enveloping  the  palet  and 
stamens.     Grain  translucent,  broadly  spindle-shaped. 

1.  Munroa  squarrosa  (Nutt.)  Torr.  Pac.  R.  R.  Rep.  4:  158.  1856.  Culms 
1-2  dm.  high,  spreading,  fasciculately  branched :  leaves  2-3  cm.  long,  rigid 
and  pungent:  spikelets  2-5-flowered,  the  flowers  perfect:  glumes  shorter  than 
the  3-toothed  lemma;  palet  obtuse. — From  Montana  to  Texas  and  Arizona. 

44.  PHRAGMITES  Trin.     Reed  Grass 

Tall  stout  broad-leaved  grasses  from  long  perennial  rootstocks.  Spikelets 
3-7-flowered,  cuneate,  in  large  plume-like  panicles.  Glumes  lanceolate,  the 
second  one  a  third  longer  than  the  first  and  about  equaling  the  florets;  lemma 
lanceolate,  attenuate,  entire,  glabrous,  much  longer  than  the  palet;  inter- 
nodes  of  rachilla  pilose  with  silky  hairs  as  long  as  the  florets. 

1.  Phragmites  communis  Trin.  Fund.  Agrost.  134.  1820.  Culms  2-3  m. 
high:  leaves  narrowed  at  the  base:  spikelets  nearly  1  cm.  long. — Wet  land 
throughout  the  United  States;  often  improperly  called  Pampas  Grass. 

46.  TRICUSPIS  Beauv. 

Tufted  perennial  grasses  with  short  pointed  strongly  keeled  leaves  and 
simple  or  compound  panicles.  Spikelets  (in  ours)  compressed,  in  short  sub- 
capitate  panicles  on  the  simple  nearly  naked  culms,  bleaching  white  at  ma- 
turity. Stamens  3.  Styles  short,  with  plumose  stigmas.  Grain  free,  inclosed 
in  the  lemma. — Triodia  in  part. 

1.  Tricuspis  acuminata  Munro,  Gray  Proc.  Acad.  Phila.  1863:  335.  Stems 
simple,  1  dm.  or  more  high,  usually  with  but  a  single  node,  which  bears  a  very 
short  leaf:  radical  leaves  3-5  cm.  long;  those  of  the  stem  shorter:  panicle 
dense,  ovoid,  3-4  cm.  long,  with  a  few  erect  branches:  spikelets  8-12-flowered: 
glumes  acuminate,  the  upper  subaristate;  lemma  scarcely  bifid,  with  a  central 
seta  one  fourth  its  length,  densely  silky  below,  with  a  conspicuously  silky  tuft 
near  the  base.    Triodia  acuminata. — Colorado  and  Utah  to  Texas  and  Arizona. 

46.  REDFIELDIA  Vasey 

A  tall  perennial  grass  with  long  narrow  leaves  and  an  ample  panicle.  Spike- 
lets 1-3-flowered,  the  flowers  perfect.  Glumes  about  equal,  l-nerved;  lemmas 
membranous,  5-nerved,  with  a  ring  of  hairs  at  the  base;  palet  2-nerved,  shorter 
than  the  lemma.  Stamens  3.  Styles  long,  distinct;  stigmas  short,  plumose. 
Grain  free,  ohlong.—Gra'phephoru'm  in  part. 

1.  Redfieldia  flexuosa  (Thurb.)  Vasey,  Bull.  Torr.  Bot.  Club  14:  133.  1887. 
Stems  6-7  dm.  high,  smooth:  leaves  3-5  dm.  long,  setaceous-acuminate: 
panicle  loosely  flowered;  branches  scattered:  spikelets  ovate,  3-6-flowered, 
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much  shorter  than  the  pedicels:  giumes  1-nerved,  acute,  half  shorter  than  the 
spikelet;  l«Tim5>.  keeled,  3-nerved  (lateral  nerves  prominent),  scabroua- 
pubescent,  erose  denticulate  at  apex,  mucronate,  villous  at  base.  Graphe" 
pharum  flexuonan. — Plains  of  Colorado  and  adjacent  regions. 

47.  DIPLACHHE  Beaov. 

Perennial  grasses  with  abundant  narrow  leaves.  Spikelets  2-12-flowered2 
linear,  compressed  or  subterete,  sessile  or  short'pediceled,  on  the  lower  sides  of 
the  rays  of  the  racemose  panicle  (rarely  in  a  simple  spicate  panicle) :  rays  hori- 
zontal to  nearly  erect,  spikelet-bearing  to  the  base.  Glumes  1-nerved,  acute  or 
somewhat  tridentate,  the  second  larger  but  not  exceeding  the  adjacent  fl(»et; 
lemma  membranaceous,  rarely  rigid,  obtuse,  truncate  or  acute,  sometimes 
short-awned  or  ^toothed,  often  pubescent  on  the  3  nerves  near  the  base, 
slightly  exceeding  the  palet.  Grain  translucent,  amber-colored,  oblong,  or 
subterete.    Intemodes  of  rachilla  glabrous. 

1.  Diplacliiie  acuminata  Nash,  Brit.  Man.  128.  1901.  Gulms  tufted,  ^-6 
dm.  hign,  simple  or  branching:  leaves  very  rough,  usually  involute  when  dry: 
racemes  numerous,  ascending:  lemma  6-7  mm.  long,  entire  and  acuminate  or 
sometimes  obscurely  2-toothed,  the  midnerve  extending  into  an  awn.  D. 
faseicularis.^^^olorido  to  Nebraska  and  south  to  Arkansas. 

48.  ERAGROSTIS  Beauv. 

Perennials  or  annuals,  usually  with  numerous  leaves  somewhat  pilose  at  the 
Ugule.  Spikelets  3-30-flowered,  compressed,  awnless,  perfect  except  the  upper 
floret.  Panicle  usually  large  and  spreading,  rarely  contracted  or  subcapitate; 
rachilla  usuaUy  persistent  with  the  palets.  Glumes  ovate,  acute,  or  subob- 
tuse,  smooth  or  slightly  hispid  on  the  keel;  palets  arched,  2-keeled,  slightly 
shorter  than  the  lemma.  Grain  oblong  or  ^obose,  semitranslucoit,  amber- 
colored,  terete  or  with  a  shallow  channel. 

Spikdets  2-3  mm.  wide .I.E.  major. 

Spikdieta  1-2  mm.  wide 2.  £.  pilofla. 

1.  ^agrostis  major  Host.  Gram.  4:  t.  14.  1809.  Gulms  2-5  dm.  higji, 
leafy:  leaves  flat,  4-8  mm.  wide:  panicles  rather  densely  flowered,  oblong, 
1-2  dm.  long:  spikelets  sessile  or  short-pediceled,  6-15  mm.  long,  6-20-flowered: 
upper  glume  somewhat  3-nerved;  lenuna  obtuse,  prominently  nerved,  one 
fourth  longer  than  the  cihate  palet:  grain  subglobose,  0.8  mm.  in  diameter. — 
Introduced  evervwhere  in  the  United  States  and  northern  Mexico. 

2.  &agro8tis'pik>8a  (L.)  Beauv.  Agrost.  71.  1812.  Gulps  2-5  dm.  hi^ 
rather  weak:  leaves  usually  pilose  at  the  ligule:  panicle  1-2  dm.  long,  diffuse; 
branches  5  cm.  long  or  less:  spikelets  ^-6  mm.  long,  4-8-flowered;  florets 
rather  loose  on  the  elongated  rachilla:  glumes  unequal,  about  one  half  as  long 
as  the  contiguous  florets;  lemma  nearly  smooth,  subacute,  slightly  exceeding 
the  smooth  palet:  grain  oblong,  smooth,  nearly  1  mm.  long. — ^Tlie  native  form, 
which  has  been  called  E.  Purshiif  does  not  seem  to  be  distinct  from  the  in* 
troduced  species  here  described;  one  or  both  of  the  forms  occur  in  most  por- 
tions of  the  United  States. 

48.  EATOHIA  Raf. 

Erect  grasses  with  slender  simple  culms  and  usuaUy  flat  puberulent  leaves. 
Spikelets  usually  2-flowered,  with  a  naked  pedicel-like  rudiment,  compressed, 
cuneate,  awnless,  perfect,  numerous,  short-pediceled  or  nearly  sessile  on  the 
verticillate  branches  of  the  rather  dender  pBinicles;  rachilla  smooth,  articu- 
lated above  the  thin  herbaceous  glumes.  First  glume  narrowly  lance<^tey 
1-nerved;  seccmd  glume  broad,  obovate,  3-nerved;  lenmia  lance-oblong,  her- 
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baceous  with  membranaceous  margins,  nearly  smooth,  indistinctly  3-nerved, 
slightly  exceeding  the  very  thin  palet.  Grain  lance-oblong,  yellow,  nearly 
opaque. 

Panicle  dense I.E.  obtusata. 

Panicle  lax 2.  E.  pennsylvanica. 

1.  Eatonia  obtusata  (Michx.)  Gray  Man.  558.  1856.  Culms  4-8  dm.  high: 
panicle  1-2  dm.  long;  branches  short,  erect:  spikelets  short-pediceled,  about 
2.5  mm.  long:  upper  glume  broadly  obovate,  obtuse,  exceeding  the  lower, 
nearly  one  third  shorter  than  the  lower  floret;  lemma  slightly  exceeding  the 
palet.  Aira  obtusata  Michx. — Moist  land,  central  Texas  to  Minnesota  and 
eastward.  Var.  rohusta  Vasey  is  robust  and  scabrous  throughout  (5-10  dm. 
high),  with  panicle  dense,  interrupted  spike-like,  and  spikelets  about  3  mm. 
long. — Frequent  in  our  range;  across  the  continent. 

2.  Eatoma  pennsylvanica  (DC.)  Gray,  1.  c.  Culms  5-10  dm.  high:  panicle 
1-2  dm.  long,  often  slightly  nodding;  branches  ascending:  spikelets  3  mm. 
long:  empty  glume  oblong-obovate,  often  subacute,  about  equaling  the  lower 
in  length,  one  third  shorter  than  the  lower  floret;  lemma  shghtly  exceeding 
the  palet. — Extending  through  the  northern  part  of  our  range  from  the  east^ 
ward. 

60.  KOELERIA  Pers. 

Erect  perennial  grasses  with  simple  culms,  and  numerous  usually  flat  leaves 
at  the  base.  Spikelets  2-4-flowered,  with  an  obscure  naked  pedicel-Uke  rudi- 
ment, compressed,  awnless,  short  pediceled,  in  narrow  subspicate  panicles: 
rachilla  hispidulous,  articulating  above  the  glumes.  Glumes  lanceolate,  acute 
carinate,  herbaceous  with  membranaceous  margins,  subeaual,  the  first  1- 
nerved,  the  second  3-nerved,  nearly  smooth,  equaling  or  slightly  exceeding 
the  thin,  hyaline  palet. 

1.  Koeleria  cristata  (L.)  Pers.  Syn.  1:  97.  1805.  Culms  3-6  dm.  high:  pani- 
cle subspicate,  sometimes  interrupted  near  the  base  and  usually  tapering  near 
the  apex:  spikelets  mostly  2-flowered,  4-6  mm.  long:  glumes  about  equaling 
the  lower  floret;  lemma  acute  or  mucronulate. — Very  common  in  our  range; 
on  hillsides  and  bench  lands. 

61.  CATABROSA  Beauv. 

A  creeping  perennial  aquatic  grass,  erect  or  spreading,  with  flat  leaf-blades 
and  an  open  panicle  with  capillary  branches.  Spikelets  2,  rarely  3-4-flowered; 
the  rachilla  smooth,  articulated  between  the  flowers.  Glumes  thin,  mem- 
branaceous, broad,  unequal,  very  obtuse ;  lemma  firm-membranaceous,  obtuse 
or  barely  3-toothed,  longer  than  the  glumes,  conspicuously  S^-nerved;  palet 
2-keeled,  about  as  long  as  its  lemma.  Stamens  3.  Styles  distinct.  Grain 
obovoid-oblong. 

1.  Catabrosa  aquatica  (L.)  Beauv.  Agrost.  97.  1812.  Stems  1-5  dm.  high, 
rather  stout,  ascending:  leaves  5-15  cm.  wide,  scabrous  on  the  margin:  panicle 
uniform,  branchlets  numerous,  divided:  flowers  light  brown:  glumes  pur- 
plish.— In  the  Rocky  Mountains. 

52.  MELICA  L. 

Slender  leafy  perennial  grasses  with  l&rge  spikelets.  Panicle  open.  Spike- 
lets short-pediceled  and  somewhat  racemose  along  the  few  branches,  3-12- 
flowered,  oblong  or  conical,  awnless;  the  upper  1-5  florets  imperfect,  unlike  the 
lower  perfect  ones  and  convolute  around  each  other  forming  a  clavate  or  ob- 
long rudiment.  Glumes  thin,  broad,  the  upper  usually  larger,  7-9-nerved* 
lemma  ovate,  scarious  at  the  obtuse  or  subacute  apex,  5-15-nerved,  one  thira 
longer  than  the  palet.  Grain  oblong  or  broadly  spindle-shaped,  channeledy 
opaque. 
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Panicle  lax  or  the  smkdets  Bpreadins;  steins  not  bulbous  at  base. 

Spikeleu  at  length  pendulous 1 .  M.  paryiflonL 

Spikelets  ascendinc  on  the  lon^  lax  branchlets  of  the  panicle       .         .  2.  M.  HmitHii_ 
Panicle  dense  and  narrow;  stems  with  bulbous  base. 

Second  glume  evidently  shorter  than  the  lemma        .         .         .         .  3.  M.  speetabilia. 

Second  glume  and  lemma  subequal 4.  M.  bulbooa. 

1.  Melka  parviflora  (Porter)  Scribn.  Mem.  Tcmt.  Hub  5:  50.  1894.  Culms 
5-8  dm.  high:  leaves  narrow,  2-3  dm.  long:  spikelets  racemose,  pendent  on 
the  few  slender  branches,  8-12  mm.  long,  2— 1-flowered:  glmnes  equal,  about 
one  third  shorter  than  the  lower  floret:  grain  oblong,  subacute,  2.5  mm.  long. 
M.  Parteri. — Colorado  to  Arizona  and  Texas. 

2.  Melka  Smithii  (Porter)  Vase}',  Seal's  Grasses  X.  A.  2:  509.  1896.  Culms 
slender,  5-10  dm.  high:  leaves  flat,  thin,  scabrous,  15-20  cm.  long,  6-8  dmh- 
broad:  panicle  open,  15-20  cm.  long;  the  rays  mostly  sin^e,  distant,  at  length 
spreading,  bearing  rather  few  spikelets  mostly  above  the  middle:  spikelets 
2-5-flowered:  glumes  scabrous;  lemma  7-nerved,  2-toothed;  palet  linear, 
longer  than  its  lenmia. — Northern  i>art  of  our  range  and  thence  eastward  and 
vc6stward 

3.  Melica  spectatnlis  Scribn.  Proc.  Phila.  Acad.  45.  1885.  Panicle  nod- 
ding, loosely  few-flowered,  the  slender  branches  erect-spreading:  terminal 
floret  acute:  lemma  very  broadly  acuminate,  obtuse  or  notched  at  tlie 
tip.  3/.  bulbosa  of  Bot.  King's  Eto.  and  Fl.  Colorado.  This  differs  from 
M.  bulbosa  Geyer  in  its  usuaUy  taller  and  more  slender  stems,  more  open 
and  nodding  panicle,  more  slender  and  flexuose  pedicels,  shorter  ^umes, 
and  broader  lemmas  which  taper  abruptly  to  a  roimded  and  usually  two- 
lobed  simmiit. — In  the  mountams,  from  Colorado  and  Utah  to  Montana  and 
Idaho. 

4.  Melica  bulbosa  Geyer,  Hook.  Joum.  Bot.  8:  19.  1873.  Stems  single  or 
densely  tufted,  usually  4-5  dm.  high,  simple:  sheaths  and  upper  surface  of  the 
leaves  scabrous:  panicle  erect,  the  branches  appressed,  few-flowered:  pikelets 
10-12  mm.  long,  with  5-8  perfect  flowers,  the  terminal  floret  acute. — From 
Wyoming  and  Montana  to  Oregon  and  Washington. 

63.  DISTICHLIS  Raf. 

Rather  low  rigid  leafy  grasses  from  perennial  running  rootstocks.  Dioecious. 
Spikelets  6-15-flowered,  compressed,  linear  or  narrowly  oval,  smooth,  awnless, 
in  small  subspicate  panicles.  Second  glume  slightly  larger  than  the  first,  but 
shorter  than  the  lower  floret ;  lemma  rather  rigid,  ovate,  acute,  indistinctly  7— 
ll-ner\'ed,  slightly  larger  than  the  thin  palet.  The  pistillate  spikelets  more 
turgid,  otherwise  ahke.     Grain  oblong,  oblique,  subacute,  opaque. 

1.  Distichlis  sweats  (L.)  Greene,  Bull.  Cal.  Acad.  2:  415.  1887.  Culms 
erect,  2— i  dm.  high:  leaves  usually  crowded,  distichous  and  rigid:  panicle 
4-8  cm.  long:  spikelets  about  1  cm.  long. — Common  in  saline  soil  throughout 
our  range  and  far  to  the  northwestward. 

64.  DACTTLIS  L.    Grchabd  Grass 

Rather  stout  tufted  perennial  grasses  with  numerous  rough  leaves.  Spike- 
lets 2— l-flowered,  with  a  glumiferous  rudiment,  perfect,  compressed,  sessile  or 
verj'  short-pediceled  in  glomerate  clusters  in  a  rather  dense  branching  panicle; 
bracts  all  herbaceous,  or  the  lower  ones  submembranaceous,  carinate  and 
hispid-ciliate  on  the  keel .  Glumes  lanceolate,  acute,  subequal,  shorter  than  the 
lower  florets;  lemma  mucronate,  5-ner\'ed,  slightly  exceeding  the  hyaline 
palet.     Grain  linear,  yellow,  opaque,  channeled  or  triquetrous. 

1.  Dactylis  gkxmerata  L.  Sp.  PL  71.  1753.  Cuhns  6-10  dm.  high,  simple: 
leaves  flat,  hispid,  2-4  dm.  long:  panicle  1-2  dm.  long,  irregularly  p>Tamidal: 
spikelets  5-8  mm.  long. — Introduced;  a  valuable  grass  in  cultivation. 
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66.  POA  L.    Meadow  Grass.    Spear  Grass.    Blue  Grass 

Annual  or  perennial  grasses  with  flat  or  convolute  leaves  and  numerous 
spikelets  in  contracted  or  open  panicles.  Spikelets  2-10-flowered  with  a 
glumaceous  rudiment,  perfect,  compressed,  ovate,  awnless,  in  a  contracted  or 
open  panicle.  Glumes  membranaceo-herbaceous,  lance-ovate,  subacute,  the 
first  1-nerved,  the  second  3-nerved;  lemma  thin,  herbaceous,  subacute  or 
obtuse,  5-nerved,  usually  pubescent  on  the  keel  and  with  cobwebby  hairs  at 
the  base,  longer  than  the  nyaline  palet.  Grain  oblong,  linear,  much  shorter 
than  the  floret. 

Anniial;  lemma  without  cobwebby  hairs  at  the  base         .        .      1.  P.  annua. 
Perennials. 

Stems  flattened,  2-edged;  panicle  small         .         .         .         .       2.  P.  compressa. 
Stems  cylindrical. 

Lemma  webbed,  i.  e.,  with  a  tuft  of  fine  haira  at  the  base 
(except  No.  8). 
Panicle  large. 

Its  branches  not  reflexed. 

Lemmas  acute 3.  P.  pratensis. 

Lemmas  obtuse. 

Broader  than  the  second  glume     .         .         .         .       4.  P.  flava. 
Not  broader  than  the  second  glume       .         .         .       5.  P.  interior. 

Its  branches  reflexed 6.  P.  platyphylla. 

Panicle  small,  its  fruiting  branches  reflexed. 

Leaves  more  or  less  conduplicate  .         .         .         .       7.  P.  arctica. 

Leaves  flat. 

Lemma  copiously  pubescent  on  the  mid-  and    lat- 
eral nerves 8.  P.  reflexa. 

Lemma  glabrate  and  cobweb  nearly  or  quite  wanting       9.  P.  laxa. 
Lemma  not  webbed. 

Leaves  short  and  broad;  panicle  small,  open;  spikelets 

rounded  at  the  base         .         .         .         .         .         .     10.  P.  alpina. 

Leaves  normal;  panicle  various;  spikelets  acute  at  base. 
Low  alpine  grasses. 

Lemma  pubescent  on  the  mid-  and  lateral  nerves     .     11.  P.  Pattersonii. 

Lemma  glabrous 12.  P.  Lettermannii. 

Taller  grasses  of  subalpine  or  lower  stations. 
Spikelets  strongly  flattened;  lemmas  acute. 

Flowers  perfect;  lemmas  hairy  on  the  nerves  and 
internerves. 
Plants  with  creeping  rootstocks;  panicle  open. 

Leaf-sheaths  retrorsely  strigose     .         .         .     13.  P.  Wheeleri. 

Leaf-sheaths  glabrous 14.  P.  nervosa. 

Plants  tufted,  no  creeping  rootstocks ;  panicle 
narrow. 
Lemmas  strongly  purple-tinged      .         .         .     15.  P.  subpurpurea. 
Lemmas  mostly  greenish. 

Glumes  subequal         .         .         .         .         .     16.  P.  subaristata. 
Glumes  unequal  .         .         .         .         .     17.  P.  epilis. 

Flowers  dioecious;  mternerves  glabrous. 
Ligules  short,  rounded  or  truncate  at  apex. 

Panicle  narrow,  long-peduncled      .         .         .     18.  P.  longipedimculata. 
Panicle  more  open,  and  with  shorter  peduncle     19.  P.  Fendleriana. 

Ligules  longer  and  acute 20.  P.  longiligula. 

Spikelets  rounded  (scarcely  at  all  flattened);  lemmas 
narrow  but  not  acute. 
Lemmas  scabrous  throughout. 

Lemmas  and  glumes  unequal;  leaves  narrow  and 

involute 21.  P.  laevigata. 

Lemmas  and  glumes  subequal;  leaves  broader 

and  usually  flat 22.  P.  nevadensis. 

Lemmas  scabrous  above  only,  strigose  below. 
Leaves  pale  (yellowish),  very  narrow  and  usu- 
ally involute 23.  P.  lucida. 

Leaves  dark  green. 

Leaves  plicate         .         .         .         .         .         .     24.  P.  Buckleyana. 

Leaves  flat 25.  P.  Sheldonii. 

1.  Poa  annua  L.  Sp.  PI.  68.  1753.  Culms  5-30  cm.  tall,  from  an  annual 
root,  erect  or  decumbent  at  base,  somewhat  flattened,  smooth:  sheaths  loose, 
usually  overlapping;  leaves  1.25-10  cm.  long,  1.5-3  mm.  wide,  smooth:  panicle 
1.25-10  cm.  in  length,  open;  branches  spreading,  6-35  mm.  long,  naked  at 
base:  spikelets  3-5-flowered,  3-5  mm.  long:  glumes  smooth,  the  first  narrow, 
acute,  1-nerved,  about  two  thirds  as  long  as  the  broad  and  obtuse  3-nerved 
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second  one;  lemma  2.5-3  mm.  long,  distinctly  5-nenred,  the  nerves  pilose  be- 
low.— More  or  less  frequent  in  waste  and  cultivated  grounds  tnrou^out 
North  America. 

2.  Poa  compressa  L.  Sp.  PI.  69.  1753.  Pale  bluish-green,  glabrous:  culms 
1.5-6  dm.  tall,  decimibent  at  the  base,  from  long  horizontal  rootstocks,  much 
flattened:  sheaths  loose,  flattened,  shorter  than  the  intemodes;  leaves  2.5-10 
cm.  long,  about  2  mm.  wide,  smooth  beneath,  rough  above:  panicle  usually 
contracted,  the  branches  erect  or  ascending,  2.5  cm.  long  or  less,  spikelet- 
bearing  neariy  to  the  base:  spikelets  3-9-flowered,  3-6  mm.  long:  low«r  glumes 
acute,  3-nerved;  lemma  2-2.5  mm.  long,  obscurely  3-nerved,  the  nerves  spar- 
ingly pubescent  toward  the  base. — Infrequent  in  our  range;  common  eastward. 

3.  Poa  pratensis  L.  Sp.  PI.  67.  1753.  Culms  3-12  dm.  high,  sending  out 
numerous  running  rootstocks  from  the  base:  sheaths  compressed,  overlapping 
below,  Ugule  1.5  mm.  long;  blades  1-6  mm.  wide,  those  of  the  culm  5-15  cm. 
long,  the  basal  ones  much  longer:  panicle  pyramidal,  the  slender  branches  in 
rather  remote  fascicles  of  3-5,  ascending,  naked  at  base:  spikelets  crowded, 
3-5-flowered,  4-5  mm.  long:  lenmias  3  mm.  long,  copiously  webbed  at  base; 
intermediate  nerves  strong,  glabrous.  Kextuckt  Blue  Grass.  Juxe  Grass. 
(P.  pseudojffratensU  Scrib.  &  Rvdb.  Contrib.  Nat.  Herb.  3:  532.  1896;  P.  phoe- 
nicea  Rydb.  Bull.  Torr.  Bot.  Club  32:  605. 1905.)— Europe,  Asia,  and  America; 
mostly  as  an  introduced  hay  and  pasture  grass,  but  inchgenous  also  in  our 
range. 

4.  Poa  flava  L.  Sp.  PI.  68.  1753.  Cubns  4.5-15  dm.  tall:  leaves  5-15  cm. 
long,  2-4  mm.  wide,  smooth  or  rough:  panicle  1.5-3  dm.  in  length,  open,  the 
branches  spreading  or  ascending,  5-12  cm.  long,  divided  and  spikelet-bearing 
above  the  middle:  spikelets  3-5-flowered,  3-4  mm.  long,  exceeding  their 
pedicels,  acute:  lemma  obtuse,  somewhat  webby  at  the  base,  2-3  mm.  long, 
silky-pubescent  on  the  lower  half  of  the  marginal  ner\'es  and  the  mid-nerve, 
the  intermediate  nerx-es  obscure  or  wanting.  P.  serotina.  [P.  crocala  Minh-r, 
(?).] — Same  ranges  as  the  preceding;  known  as  False  Redtop  and  Fowi« 

5.  Poa  interior  Rydb.  BuU.  Torr.  Bot.  Hub  32:  604.  1905.  Cuhns  1.5-6 
dm.  tall,  erect,  slender,  sometimes  rigid:  leaves  2.5-10  cm.  long,  2  mm.  wide 
or  less,  erect,  smooth  or  rough:  panicle  5-12.5  cm.  in  length,  open,  the  branches 
erect  or  ascending,  rarely  spreading,  2.5-5  cm.  long:  spikelets  2-5-flowered, 
3-5  mm.  long:  ^umes  acute  or  acuminate,  1-3-nerved;  lemma  obtuse  or 
acute,  2-2.5  mm.  long,  faintly  5-nerved,  somewhat  webby  at  base,  the  mid- 
nerve  and  the  marginal  ner\'es  silky-pubescent  on  the  lower  half.  P.  caesia 
sirictior.  (P.  memoralis  of  Am.  authors  as  to  the  western  plants;  not  P. 
nemoralU  L.  P.  glauca  Vahl.  also  is  here  included.) — ^Very  ooomion;  Rocky 
Mountains  to  the  Atlantic  States. 

6.  Poa  platyphyDa  Nash.  &  Rydb.  BuU.  Torr.  Bot.  Civh  28:  266.  1901. 
Culms  5-8  dm.  high,  with  slender  roots:  leaves  flat;  culm  leaves  5-6,  rather 
broad  and  flat;  the  lower  short;  the  upper  12-15  cm.  long,  sheathing  the  base 
of  the  panicle;  sheaths  flattened,  scabrous:  panicle  large  and  loose;  its  branchea 
distant,  the  lower  mostly  in  threes,  or  rarely  in  fives  and  10-12  cm.  long, 
capillary,  erect  at  first  but  soon  spreading:  pikelets  closely  racemed  on  the 
slender  branchlets,  mostly  3-flowered,  4-5  mm.  long:  glumes  acute,  unequal. 
3-nerved,  scabrous  on  the* keel;  lemma  5-nerved,  sli^tly  pubescent  below  and 
on  the  keel  and  slightly  webbed  on  the  base.  (P.  occiderUalis  Vasey,  Contrib. 
U.  S.  Nat.  Herb.  1:  274.  1893,  the  earlier  but  untenable  name.  Latelv  fre- 
quently distributed  as  P.  lepiocoma.y — Montana  to  Utah  and  New  Mexico. 

7.  Poa  arctica  R.  Br.  in  Parrj-'s  1st  Voyage,  Supp.  288.  1824.  Smooth  and 
glabrous:  culms  1-i  dm.  tall,  erect,  slender:  leaves  2.5-10  cm.  long,  1-2  nun. 
wide:  panicle  2.5-10  cm.  in  length,  open,  the  branches  generally  widely  spread- 
ing and  more  or  less  flexuous,  2.5-6  cm.  long:  spikelets  3-5-flowered,  5-7  emu. 
long:  glumes  acute  or  aciuninate,  1-3-nerved;  lemma  about  4  mm.  long; 
faintly  5-ner\'ed,  the  nerves  sh(»rt-pilose  on  the  lower  half,  minutely  pubescent 
between  the  nerves,  somewhat  wdt>bed  at  the  base. — In  the  mountains  of 
Colorado  and  far  ncHthward. 
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8.  Poa  reflexa  Vasey  and  Scribn.  Contrib.  U.  S.  Nat.  Herb.  1:  276.  1893. 
Culms  2-4  dm.  high,  slender,  erect,  smooth:  leaves  of  the  culm  about  3,  mostly 
narrow,  acute,  5-8  cm.  long:  sheaths  long,  smooth;  ligule  obtuse,  about  2  mm. 
lon§:  panicle  pyramidal,  5-10  cm.  long,  with  about  6  nodes;  the  branches 
capillary,  rather  distant,  the  lower  ones  5-8  cm.  long,  smooth,  spreading  and 
becoming  reflexed,  spikelet-bearing  near  the  end:  spikelets  2-3-flowered, 
3-4  mm.  long:  glumes  acute,  smooth;  lemma  ovate-lanceolate,  acute,  ob- 
scurely nerved,  pubescent  on  the  nerves  and  at  the  base;  palet  pubescent  on 
the  keels.  (P.  acuminata  Scribn.  Deal's  N.  Am.  Or.  2:  538.  1896;  P.  jyudica 
Rydb.  Bull.  Torr.  Bot.  Club  32:  603.  1905.)— Wet  sandy  soils,  at  middle  or 
higher  elevations;  Montana  to  New  Mexico. 

9.  Poa  laxa  Haenke,  Sudet.  118.  1791.  Culms  3  dm.  tall  or  less,  erect,  sim- 
ple: leaves  2.5-7.5  cm.  in  length,  the  branches  usually  erect,  sometimes 
ascending,  2.5  cm.  long  or  less:  spikelets  3-5-flowered,  4-5  mm.  long:  glimies 
usually  3-nerved,  acute,  glabrous,  rough  on  the  keel  at  its  apex;  lemma 
3-3.5  mm.  long,  obtuse,  3-nerved,  or  sometimes  with  an  additional  pair  of 
obscure  nerves,  the  mid-nerve  pilose  on  the  lower  half,  rough  above,  the  lateral 
ones  pilose  for  one  third  their  length. — In  the  Rocky  Mountains  and  in  those 
of  New  England  and  New  York;  infrequent  in  our  range. 

10.  Poa  alpina  L.  Sp.  PI.  67.  1753.  Smooth  and  glabrous:  culms  1-4.5  dm. 
tall:  ligule  2  mm.  long,  truncate;  leaves  2.5-7.5  cm.  long,  2-4  mm.  wide, 
abruptly  acute:  panicle  2.5-7.5  cm.  in  length,  the  branches  generally  widely 
spreading,  2.5  cm.  long  or  less:  spikelets  3-5-flowered,  5-6  mm.  long:  glumes 
broad,  glabrous,  rough  on  the  keel,  acute;  lemma  about  4  mm.  long,  obtuse, 
pilose  for  half  the  length,  pubescent  between  the  nerves  toward  the  base. — 
Frequent  in  the  mountains  and  extending  northward  and  eastward. 

11.  Poa  Pattersonii  Vasey,  1.  c.  275.  Culms  low,  densely  tufted,  15-25  cm. 
high,  slender,  naked  above:  radical  leaves  numerous,  5-8  cm.  long,  very  nar- 
row, flat  or  conduplicate,  smooth:  panicle  dense,  weakly  erect,  or  nodding; 
branches  mostly  in  twos,  subappressed :  spikelets  4-6  mm.  long,  2-3-flowered: 
glumes  nearly  as  long  as  the  lemma,  acute;  lemma  purpUsh,  acute,  4  mm. 
long,  pubescent  on  the  lateral  nerves  and  below  the  middle  but  not  webbed 
at  the  base;  palet  pubescent  on  the  keels.  (P.  rwpestris  Vasey,  a  name  re- 
placed by  P.  rupicola  Nash,  Mem.  J^.  Y.  Bot.  Card.  1:  49.  1900.)— Alpine; 
Colorado  and  Wyoming. 

12.  Poa  Lettermannii  Vasey,  Contrib.  Nat.  Herb.  1:  273.  1893.  Dwarf, 
densely  tufted,  5-10  cm.  high:  leaves  mostly  radical,  flat,  3-5  cm.  long;  ligule 
rather  conspicuous,  acute;  cauline  leaves  1  or  2:  panicle  10-25  mm.  long,  rather 
dense;  branches  mostly  in  twos,  short,  erect,  witn  1-3  spikelets:  glimies  nearly 
as  long  as  the  spikelets,  acute,  nearly  smooth,  3-4  mm.  long;  lemma  shorter, 
ovate-oblong,  acute,  obscurely  nerved,  smooth;  palet  2-toothedat  the  acumi- 
nate apex. — Alpine  summits,  Colorado  to  Washington. 

13.  Poa  Wheeleri  Vasey,  Rothr.  Rep.  6:  291.  1878.  Culms  3-8  dm.  high, 
from  running  rootstocks:  ligules  about  2  mm.  long;  leaves  of  sterile  shoots 
15-24  cm.  long,  2-4  mm.  wide,  rigid,  conduplicate  or  involute,  with  a  firm 
oblique  point:  panicle  open,  10-15  cm.  long,  its  slender  brandies  mostly  in 
pairs,  the  longer  about  6  cm.  long:  spikelets  lance-elUptic,  4-6  mm.  long, 
3-flowered:  glumes  subequal,  3-nerved;  lemma  oval,  subacute,  about  as  long, 
cihate  on  the  lateral  nerves  and  below;  palet  truncate,  cihate  on  the  keel. — 
Frequent  in  our  range  and  extending  to  Washington. 

14.  Poa  nervosa  (Hook.)  Vasey,  111.  N.  Am.  Gr.  2:  81.  1893.  Cuhns  4-8 
dm.  high,  rather  slender,  smooth:  radical  leaves  narrowly  linear,  15-25  cm. 
long;  those  of  the  culms  about  3,  rather  distant,  erect,  flat,  3-8  cm.  long, 
2-4  mm.  wide:  panicle  5-12  cm.  long,  branches  spreading,  the  lower  2-5 
together,  filiform,  naked  below,  few-flowered  near  the  ends:  spikelets  3-8- 
flowered,  4-5  mm.  long:  lemma  linear-lanceolate,  strongly  5-nerved,  minutely 
scabrous  on  the  nerves;  palet  and  lemma  subequal.  [P.  Traceyi  Vasey, 
Contrib.  U.  S.  Nat.  Herb.  1:  276.  1893;  P.  flexuosa  occidentalis  Vasey;  P. 
occidentalis  (Vasey)  Rydb.;  P.  caUichroa  Rydb.  Bull  Torr.  Bot.  Club  32:  603, 
1905.] — Idaho  aud  Montana  to  Coloradp, 
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15.  Poa  8iibpiin>iirea  Rydb.  BuU.  Torr.  Bot.  Club  32:  606.  1905.  A  tufted, 
erect,  somewhat  wiry  perennial:  culms  2-A  dm.  hi^:  leaves  flat:  panicle  ob- 
long or  pyramidal,  dense,  4-6  cm.  long:  spikelets  ovate,  3-5-flowered,  6-8  mm. 
long:  lemma  oval,  obtuse,  minutely  scabrous  on  the  back  and  hi^id-ciliate 
on  the  keel;  palet  about  5  mm.  long.  (P.  purpurascens  Vasey,  Bot.  Gas. 
6:  297.  1881;  the  name  preoccupied.) — ^Alpine;  Ck>lorado  (?)  to  British  Co- 
lumbia. 

16.  Poa  subaristata  Scribn.  Beal's  N.  Am.  Gr.  2:  533.  1896.  Slendor, 
densely  tufted,  2-5  dm.  high:  leaves  of  sterile  shoots  ccmduplicate,  scabrous, 
6-12  cm.  long;  sheaths  of  the  stem  2,  smooth,  the  upper  one  nearly  half  as 
long  as  the  stem;  the  upper  leaf  pungent,  4-5  cm.  long:  panicle  dense,  some- 
what interrupted,  4-7  cm.  long:  spikelets  4-7-flowered.  6-10-mm.  long:  glumes 
subequal,  linear-lanceolate,  5-^  mm.  long,  1-nerved;  lenmia  as  long,  scabrous 
on  the  nerves;  palet  shorter,  ciliate  on  the  keels. — Colorado  to  Montana  and 
Idaho. 

17.  Poa  cpilis  Scribn.  Circ.  U.  S.  Dept.  Agr.  Div.  Agrost.  9:  5.  1899. 
Densely  tufted,  5-10  dm.  high:  basal  leaves  numerous,  slender,  acute,  flat  (or 
convolute  when  dr>')»  those  of  the  sterile  shoots  1-2  dm.  long;  sheaths  miiidi 
shorter  than  the  intemodes:  panicle  dense,  bronzed  or  purple:  spikelets  some- 
what compressed,  about  5  mm.  long:  ^umes  smooth,  unequal,  acute,  or 
acuminate;  the  lower  1-nerved;  the  upper  3-nerved,  3  mm.  long  and  exceeding 
the  lower;  lemma  5-ner\'ed,  rough-hispid  on  the  back,  obtuse;  palet  ciliate  on 
the  keels,  with  2-toothed  apex:  grain  acute  at  both  ends,  with  a  white  tubefde 
at  the  apex. — Colorado  to  Wyoming  and  Montana. 

18.  Poa  longipedunculata  Scribn.  Bull.  U.  S.  Dept.  Agr.  Div.  Agrost. 
11:  54.  1898.  Slender,  tufted,  erect,  4-7  dm.  high,  with  short  creeping  root- 
stocks,  smooth  except  on  the  axis  of  the  i>anicle:  leaf  blades  of  the  sterile 
shoots  5-20  cm.  long;  those  of  the  culm  two  or  three,  the  uppermost  s(»ne- 
times  reduced  to  a  mucronate  point :  panicle  dense,  5-7  cm.  long;  its  branches 
1-2  cm.  long:  spikelets  somewhat  compressed,  3-5-flowered,  about  6  mm. 
long:  glumes  scabrous  on  the  keels,  the  first  2-nerved,  the  second  3-nerved. 
with  broadly  subhyaline  margins;  lemma  roughened  on  the  keel  above  woa 
finely  pubescent  toward  the  base,  about  4-nerved;  palet  shorter  than  its 
lenmia. — Frequent  throughout  our  range  on  mountain  slopes. 

19.  Poa  Fcndleriana  (Steud.)  Vasey,  lU.  X.  Am.  Gr.  2:  74.  1893.  Pale 
green,  strict  and  nearly  smooth,  2-5  dm.  high,  from  short  rootstocks:  leaves 
as  In  the  last  but  less  harsh  and  rigid :  i>anicle  spike-like,  lanceolate  or  sllghthr 
spreading,  5-10  cm.  long:  spikelets  ovate-lanceolate,  compressed,  4-8-flowered^ 
7-8  mm.  long:  glumes  subequal,  oval,  acute,  irregularly  toothed  or  obtuse, 
l-.^ner\'ed.  4-5  mm.  long;  lemma  about  as  long,  pubescent  below  on  the  keel 
and  marginal  ner\'es,  otherwise  smooth.  P.  califomica;  P.  andina  Nutt. 
(P.  brevipaniculala  S.  &  W.  Circ.  U.  S.  Dept.  Agr.  Div.  Agrost.  9:  2.  1899.)—- 
New  Mexico  to  Wyoming  and  westward. 

20.  Poa  k>ngiligula  S.  &  W.  Circ.  U.  S.  Dept.  Agr.  Div.  Agrost.  9:  3. 
1899.  Glaucous,  tufted,  .V5  dm.  high:  culms  rather  rigid  and  harsh:  basal 
leaves  numerous,  flat  or  conduplicate,  1-2  dm.  long,  with  a  conspicuous  de- 
current  hgule;  the  eauline  few  and  short:  panicle  dense,  ovate,  erect:  spikelets 
compressed,  ovate-lanceolate,  4-6-flowered,  6-10  mm.  long:  glumes  unequal, 
rough-hispid  on  the  back;  the  lower  1-nerved;  the  upper  .3-nerved  and  about 
5  mm.  long;  lemma  5-nerved,  somewhat  scabrous  on  the  back  and  woolly- 
pubescent  on  the  lower  half  of  the  back  and  the  marginal  nerves,  usually 
erose-dentate,  with  broad  hyaline  margins;  palet  shorter  than  its  glume,  witn 
green  hispid  pubescent  keels. — Frequent  in  our  range. 

21.  Poa  laevigata  Scribn.  Bull.  U.  S.  Dept.  Agr.  Div.  Agrost.  5:  31.  1897. 
Culms  densely  tufted,  6-8  dm.  tall,  erect,  slender,  the  innovations  1-2  din. 
long:  sheaths  smooth  and  glabrpus;  leaves  1  dm.  or  less  long:  panicle  very 
slender,  8-14  cm.  long,  its  lai^^  branches  3-5  cm.  long:  spikelets  5-7  mm. 
long,  .3-4-flowered.  lemmas  .3-4  mm.  long,  hispidulous  all  over,  obtuse  to 
acutish. — Verj'  nearly  related  to  thejmeeding;  same  range. 

22.  Poa  ncvadcnsis  Vasey,  ScrSLv  Bull  Torr.  Bot.  Qub  10:  66.  1883. 


GRAMINEAE    (GRASS  FAMILY)  73 

Culms  5-10  dm.  high,  scabrous  below  the  panicle:  sheaths  and  leaves  scabrous, 
very  narrow  and  folded  when  dry;  the  radical  15-25  cm.  long;  the  upper  3-6 
cm.  long;  ligule  scabrous,  about  4  mm.  long:  panicle  narrow,  dense,  10-15  cm. 
long;  branches  2  or  more  at  each  node,  the  lower  often  4-5  cm.  long  and 
branched:  spikelets  3-8-flowered,  6-8  mm.  long:  glumes  scabrous,  subequal, 
obtuse  or  subacute,  3-nerved;  lemma  shorter,  scarious  margined  above,  the 
nerves  obscure;  palet  ciliate  on  the  keels,  scabrous  between  them. — Not  in- 
frequent, especially  in  the  western  part  of  our  range. 

23.  Poa  lucida  Vasey,  1.  c.  274.  Culms  6-8  dm.  tall,  erect,  the  innovations 
2-3  dm.  long:  sheaths  smooth  and  glabrous;  leaves  of  the  culms  1  dm.  or  less 
long,  those  on  the  innovations  much  longer:  panicle  1-2  dm.  long,  its  larger 
branches  3-5  cm.  long:  spikelets  6-10  mm.  Jong,  4-6-flowered:  tne  lemmas 
about  4.5  mm.  long,  appressed-pubescent  below  with  long  hairs,  obtuse  or 
acutish.  (P.  planifolia  S.  &  W.  1.  c.  3.) — Moist  hillsides  and  meadows;  Mon- 
tana to  Colorado  and  Nebraska. 

24.  Poa  Buckleyana  Nash,  Bull.  Torr.  Hot.  Club  22:  465.  1895.  Culms 
1.5^  dm.  tall,  rarely  taller,  erect,  rigid:  ligule  4-6  mm.  long,  acute;  leaves 
2.5-10  cm.  long,  about  2  mm.  wide,  erect,  flat,  becoming  involute,  smooth  or 
rough:  panicle  2.5-10  cm.  in  length,  contracted,  the  brapches  erect,  3.75  cm. 
long  or  less,  spikelet-bearing  nearly  to  the  base:  spikelets  2-5-flowered,  4-6 
mm.  long:  lemmas  about  4  mm.  long,  obtuse  or  acutish,  appressed-pubescent 
below  with  long  hairs.  P.  tenuifolia.  [P.  gracillima  Vasey  (?),  Contrib.  Nat. 
Herb.  1:  272.  1893;  P.  Sandbergii  Vasey,  1.  c.  276.] — Very  common  in  our 
range,  and  westward  to  California. 

25.  Poa  Sheldonii  Vasey,  Contrib.  Nat.  Herb.  1:  276.  1893.  Culms  3-6  dm. 
tall,  erect,  rigid:  sheaths  usually  overlapping;  ligule  2-4  mm.  long,  acute; 
leaves  smooth  beneath,  rough  above,  1-2  mm.  wide,  flat  or  folded,  pungently 
pointed,  those  of  the  culm  1.25-2.5  cm.  long,  erect,  tne  basal  leaves  7.5-15  cm. 
long:  panicle  contracted,  5-12.5  cm.  in  length,  the  branches  erect,  spikelet- 
bearing  nearly  to  the  base,  3.75  cm.  long  or  less:  spikelets  4-7-flowered,  5-7 
nmi.  long:  lemmas  3-4  mm.  long,  erose-truncate  at  apex,  strongly  silky- 

Eubescent  on  the  nerves  for  half  their  length,  the  lower  part  very  pubescent 
etween  the  nerves;  intermediate  nerves  very  obscure.  (P.  arida  Vasey,  1.  c. 
270,  name  untenable;  P.  vrcUericola  Rydb.  &  Nash,  Mem.  N.  Y.  Hot.  Gard. 
1:  61.  1900;  P.  juncifolia  Scribn.  Bull.  U.  S.  Dept.  Agr.  Div.  Agrost.  11:  52. 
1898,  seems  to  be  only  the  large  forms  of  the  species.) — Common  and  varying 
greatly  under  the  extremely  variable  environments  found  within  our  range. 

66.  GRAPHEPHORUM  Desv. 

Slender  erect  grasses,  with  flat  leaves  and  a  usuallv  contracted  nodding 
panicle.  Spikelets  2-4-flowered,  flattened,  the  rachilla  hirsute  and  extending 
beyond  the  flowers.  Glumes  somewhat  shorter  than  the  lemmas,  thin- 
membranous,  acute,  keeled:  lemmas  membranous,  obscurely  nerved,  entire, 
sometimes  short-awned  just  below  the  apex.  Stamens  3.  Styles  distinct; 
stigmas  plumose.    Grain  glabrous. 

1.  Graphephorum  Wolfii  Vasey,  Desc.  Cat.  Gr.  U.  S.  55.  1885.  Culms 
erect,  3-6  dm.  high:  leaves  scabrous,  flat,  15-20  cm.  long:  panicle  upright, 
subspicate,  6-15  cm.  long:  spikelets  2-3-flowered,  purplish:  glumes  subequal, 
6-6  mm.  long,  the  first  1-nerved,  the  second  3-nerved;  lemma  nearly  as  long, 
faintly  5-nerved,  bearing  an  awn  1  mm.  or  less  long;  palet  usually  shorter  than 
its  lemma:  grain  Unear-oblong.  G.  mdicoides,  as  to  our  range. — Colorado, 
Utah,  Wyoming,  and  northward. 

67.  GLYCERIA  R.  Br.    Manna  Grass 

Rather  coarse  broad-leaved  grasses,  the  florets  early  deciduous.  Spikelets 
4-15-flowered,  slightly  compressed,  linear  or  oblong,  smooth  or  slightly  hispid, 
awnless,  in  narrow  or  open  spreading  panicles.     Glumes  unequal,  persistent, 
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thin,  one  half  as  long  as  the  adjacent  florets;  lonma  herbaceous,  membram^ 
oeous  at  the  obtuse  apex,  7-9-nerved,  neariy  equaled  or  slightly  exceeded  by 
the  bidentate  pakt.  Grain  linear  or  fusifcMin,  narrowly  channeled. — (Poiii- 
cularia  Fabr.) 

Spikeleis  <nrate  to  oblons. 

Panicle  at  length  nodding,  10-20  cm.  hmg. 

Floral  diime  7-iierved,  1.5-2  mm.  kms 1.  P.  nenrata. 

Floral  dume  5-nerved.  2-3  mm.  long 2.  P.  paudfloim. 

Panide  erect  or  nodding,  20-40  cm.  long 3.  P.  giandis. 

pikelets  linear. 

Floral  glume  tliia,  hupidulous  on  the  nerves 4.  P.  bcwealia. 

Floral  i^ome  firm,  hif^tidulous  all  orer 5.  P.  floitans. 

1.  Glyceria  nenrata  (Wind.)  Trin.  Mem.  Acad.  St.  Fetertb.  VT.  1:  365. 
1831.  Steins  4-10  dm.  high:  leaves  variable,  sometimes  3-4  dm.  long,  usually 
rou^iish  above,  as  are  the  closed  dieaths:  panicle  1-2  dm.  long,  its  flexuoae 
capillary  branches  in  twos  or  threes,  and  soon  diffusely  spreading  and  p&k- 
dulous:  spikelets  2-4  mm.  long,  5-7-flowaied,  sometimes  purplish:  knuna 
7-nerved,  finely  scabrous,  strongly  convex  near  the  apex. — In  moist  meadows 
and  along  water  courses,  across  the  continent. 

2.  Glyceria  paudAni  PresL  Rel.  Haenke,  1:  257.  1830.  Stems  3-10  dm. 
hi^  from  a  creeping  root:  leaves  1-3  dm.  long,  scabrous  on  the  margins; 
sheaths  split:  panicle  1-2  dm.  long,  loose,  its  capillary  branches  in  threes 
below,  in  pairs  above,  flower-bearing  from  near  the  midcUe:  spikelets  4-5  mm. 
long,  4-6-flowered:  lemma  5-nerved,  scabrous,  its  scarious  tip  serrulate  or 
toothed,  more  or  less  purplish. — ^From  Col(»ado  and  Utah  northward  and 
westward. 

3.  Glyceria  grandis  Wats,  in  Gray.  Man.  Ed.  6.  667.  1890.  Stems  stout, 
erect,  8-15  dm.  hi^:  leaves  large,  3^  dm.  long:  panicle  ample,  2-4  dm.  long, 
much  branched,  the  numerous  branches  ascending,  spreading  with  age:  pike- 
lets 4-6  mm.  long,  5-9-flowered,  usually  purplish:  flowering  glume  7-nfflved, 
entire.  G.  aquatica. — ^In  wet  grounds,  from  Colorado  to  California  and  Oregon, 
thence  eastward  across  the  continent;  called  Reed  Meadow  Gbass. 

4.  Glyceria  boreaHs  (Nash).  A.  Nels.  Glabrous:  culms  erect  from  a  creeping 
base,  4.5-15  din.  tall:  deaths  ov^^pping,  smooth  or  roughish,  the  uppomost 
one  inclosing  the  base  oi  the  panicle;  leaves  linear,  abruptly  acuminate,  1-5  dm. 
long,  2-10  mm.  wide:  panick  slender,  the  exserted  portion  1.5-5  dm.  long,  its 
branches  appressed  or  nearly  so:  spikelets  1-1.8  cm.  long,  7-13-flowaed,  ap- 
pre^ed:  ^umes  l-ner\'ed,  imequal;  lemma  thin,  4-5  mm.  long,  7-nCTved,  tne 
nerves  only  scabrous;  ]>alet  di^tlv  shorter  than  the  scale.  {Panicularia 
borealis  Nash,  Bull.  Torr.  Bot.  Club  24:  348.  1897.)— In  shallow  water; 
Wyoming  to  Montana,  and  thence  across  the  continent. 

5.  Glyceria  fluitans  (L.)  R.  Br.  Prodr.  Fl.  Nov.  HoU.  1:  179.  1810.  Very 
similar  to  the  preceding,  the  culms  6-10  dm.  high,  slender,  erect,  or  somewhat 
spreading:  spikelets  7-13-flowered,  linear,  1-2  cm.  long:  lemma  hispidulous  all 
over,  shorter  than  the  bidentate  palet. — In  shallow  water;  Col(»ado  to  Canada^ 
thence  eastward  and  westward. 

58.  PUCCIHELLIA  ParL 

Per^uiial  grasses,  with  flat  or  involute  leaves  and  contracted  or  open 
panicles.  Spikelets  3-several-flowered.  Glumes  obtuse  or  acute,  unequal; 
kmma  obtuse  or  acute,  rounded  on  the  back,  5-ner\'ed,  the  ner\'es  very  ob- 
scure or  almost  wanting ;  pplet  about  equaling  the  lemma.  Stamens  3.  Stjies 
wanting ;  stigmas  sessile,  simply  plumose.  Grain  compressed,  usually  adhering 
to  the  palet. 

1.  Pncdndfia  ainndes  (Nutt.)  Wats.  &  Coult.  in  Gray  Man.  668.  1890. 
Steins  tufted,  2-5  dm.  hi^:  leaves  short  and  narrow,  mostly  convolute  aod 
^ucous:  panicle  ver>'  variable,  erect,  narrow  and  one-sided,  its  rays  in  fives 
or  fewer:  spikelets  3-i2-flowered:  glumes  from  narrow  and  acute  to  broad  and 
obtuse,  3-iii»Ted  or  the  lower  l-ooved;  lemnia  oblong-linear,  minutely  pubes- 


2.  F.  ovina. 

3.  F.  arizonica. 

4.  F.  brachyphylla, 
6.  F.  rubra. 
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cent  at  base,  with  broadly  scarious  apex,  faintly  5-nerved,  truncate  or  erose- 
dentate:  stigmas  with  simple  hairs.  Glyceria  distans. — Wet.  saline  soil;  New 
Mexico  to  Montana  and  thence  in  similar  situations  to  the  coasts. 

59.  FESTUCA  L.    Fescue 

Erect  simple-stemmed  grasses.  Spikelets  4-15-flowered,  perfect  except  the 
glumiferous  rudiment,  compressed,  short-pediceled  or  nearly  sessile,  in  narrow 
or  open  spreading  panicles.  Glumes  acute,  narrow,  unequal,  about  one  third 
shorter  than  the  adjacent  florets;  lemma  herbaceous  or  coriaceous,  obscurely 
5-nerved,  hispidulous,  slightly  pubescent  or  smooth,  acute  or  awned,  convex, 
often  involute;  palet  bidentate,  nearly  equaling  the  lemma.  Grain  narrowly 
linear  or  fusiform,  channeled,  usually  adhering  to  the  enveloping  glume  and 
palet. 

Annual ;  stamens  2 1.  F.  octoflora. 

Perennial;  stamens  3. 

Plants  with  narrow  involute  leaves,  usually  tufted. 
Densely  tufted,  not  rhizomatous  nor  stoloniferous. 
Lemmas  more  than  twice  as  long  as  t^e  first  glume, 
Awn  long  (equaling  or  longer  than  tne  glume) 
Awn  short      ....... 

Lemmas  less  than  twice  as  long  as  the  first  glume 
More  open,  rhizomatous  or  stoloniferous 
Plants  with  flat  broad  leaves. 
The  second  glume  3-5-nerved. 

Panicle  with  spreading  or  reflexed  branches;  awns  long     .         .     6.  F.  Jonesii. 
Panicle  with  ascending  branches;  awns  short  or  wantmg  .     7.  F.  elatior. 

The  second  glume  1-nerved,  or  3-nerved  at  base  only. 

Panicle  open 8.  F.  scabrella. 

Panicle  spike-like 9.  F.  confinis. 

1.  Festuca  octoflora  Walt.  Fl.  Car.  81.  1788.  Stems  often  filiform,  1^  dm. 
high:  the  erect  leaves  3-7  cm.  long;  sheaths  sometimes  pubescent:  panicle  4-6 
cm.  long,  simple,  often  secund:  spikelets,  including  awns,  8-10  mm.  long, 
7-13-flowered :  glimies  subulate,  very  acute,  the  lower  at  least  half  the  length 
of  the  upper;  lemma  involute,  rough,  4  mm.  long  exclusive  of  its  awn,  which  is 
mostly  shorter  than  the  palet  and  often  very  short.  F.  tenella. — Across  the 
continent. 

2.  Festuca  ovina  L.  Sp.  PI.  73. 1753.  Stems  2-5  dm.  high,  glaucous :  leaves  all 
setaceous  or  the  upper  flat;  Ugule  2-lobed  and  auricnlate:  panicle  short,  more 
or  less  cbmpound,  somewhat  one-sided,  the  branches  mostly  solitary:  spike- 
lets 3-8-flowered:  lemma  about  6  mm.  long,  ternate,  mucronate  or  with  an 
awn  half  its  own  length. — Many  varieties  of  this  common  species  have  been 
designated,  but  the  distinctions  between  them  can  be  drawn  with  diflficulty. 
Across  the  continent  northward  and  south  in  the  mountains. 

2a.  Festuca  ovina  in^rata  Hack.  Beal's  Grasses  2:  598.  1896.  Near  the 
preceding,  densely  tufted,  1-3  dm.  high:  leaves  setaceous,  3-8  cm.  long;  the 
sheaths  entire  to  the  throat,  splitting  with  age:  panicle  dense,  linear,  simple, 
racemose,  3-6  cm.  long:  spikelets  elliptical,  6  mm.  long,  1-4-flowered:  glumes 
subequal;  lemma  3-4  mm.  long,  smooth  or  scabrous,  its  awn  1-2  mm.  long; 
palet  oblong,  acute,  2-toothed.  [F.  ingrata  (Hack.)  Rydb.  Bull.  Torr.  Bot. 
Club  32:  608.  1905.]— Throughout  the  Rocky  Mountains. 

3.  Festuca  arizonica  Vasey,  Contrib.  Nat.  Herb.  1:  277.  1893.  Firm  and 
tufted,  5-7  dm.  high:  leaves  very  numerous,  stiff,  filiform-setaceous,  scabrous 
margined;  the  upper  two  or  three  with  long  sheaths,  and  blades  15-25  cm. 
long;  ligules  short,  with  prominent  auricles:  panicle  narrow,  6-12  cm.  long; 
the  branches  alternate,  erect  and  appressed:  spikelets  about  10  mm.  long, 
lance-linear,  on  short  pedicels,  4-5-flowered:  glumes  unequal,  3-nerved; 
lemma  longer,  thick,  acuminate,  with  an  awn  1-2  mm.  long,  obscurely  5-nerved; 
palet  equaling  its  lemma,  scabrous  on  the  keels. — Colorado  to  New  Mexico  and 
Arizona. 

4.  Festuca  brachyphylla  Schultes,  Mant.  2:  646.  1824.  Smooth  and 
glabrous:  culms  densely  tufted,  2  dm.  tall  or  less,  slender,  erect,  much  exceed- 
ing the  short  basal  leaves:  sheaths  coarsely  striate;  leaves  very  narrowi  in- 
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v<Jute,  at  least  wfaoi  dry,  those  od  the  ciihn  1.25  cm.  or  less  long,  a«et  or 
ascending:  panicle  2.5  cm.  or  less  long,  nearly  simple,  its  branches  appreased: 
spikelets  2-4-flowered:  glumes  acuminate,  the  first  1-nerved,  the  aeoood 
^4ier\'ed;  lenmia  acute  or  acuminate,  rough  toward  the  apex.  4-5  mm.  long; 
exclusive  of  the  scabrous  awn,  which  is  1-2.5  mm.  long.  (F.  minuii flora  Rydb. 
1.  c.) — Alpine  staticxis  throu^out  our  range;  also  northeastern  America. 

5.  Festuca  rubra  L.  Sp.  PL  74.  1753.  Culms  4.5-7.5  dm.  tall,  from  running 
rootstocks,  erect,  simple:  basal  leaves  involute-filiform.  7.5-15  cm.  long;  culm 
leaves  shorter,  erect,  flat,  or  involute  in  drying,  minutely  pubescent  above: 
panicle  5-12  cm.  in  length,  sometimes  red,  open  at  flowering  time,  contracted 
m  fruit:  spikelets  3-10-flowered.  S-12  mm.  long:  glumes  acute,  unequal,  the 
firet  l-nerved,  shorter  than  the  3-nerved  second;  lenmia  about  6  mm.  kmg, 
obscurelv  5-nerved,  sometimes  scabrous,  bearing  awns  of  less  than  their  own 
length.  '(F.  raUicola  Rvdb.  Mem.  X.  Y.  Hot.  Card.  1:  57.  1900;  F.  Earid 
Rydb.  Bull.  Torr.  Bot.  Club  32:  608.  1905.) — Rather  frequent  in  the  moon- 
tains  of  our  range:  across  the  continent  northward. 

6.  Festuca  Jonesii  Vasey.  1.  c.  Culms  slender  or  stoutish,  4-8  dm.  higj** 
cuhn  leaves  3-5,  flat,  1-3  dm.  long,  4-S  mm.wide;  ^leaths  shorter  than  the 
intemodes:  panicle  ample,  very  open.  lo-30  cm.  long;  the  branches  mostly  in 
pairs  at  the  5-8  distant  nodes,  slender,  flexuous,  $-15  cm.  long,  at  length 
spreading  or  reflexed:  spikelets  numerous,  3-5>flowered:  glumes  lance<^te, 
unequal;  lemma  3-ner\'ed,  minutely  scabrous,  terminated  by  a  slender  awn 
longer  than  its  body :  psAet  as  long  as  its  lenmia,  with  2  narrow  teeth  at  apex. — 
Northwestern  Wyoming  and  westward. 

7.  Festuca  ela^tior  L.  1.  c.  75.  Culms  6-15  dm.  tall,  erect,  simple:  leaves 
1—1  dm.  long,  4-8  mm.  wide,  flat,  smooth  beneath,  more  or  less  rough  above: 
panicle  1-3.5  dm.  in  length,  often  nodding  at  the  top,  simple  to  very  eom- 
pound,  the  branches  ascending  or  erect.  5-20  cm.  long:  spikelets  5-9-flowered, 
9-12  mm.  long:  glumes  acute,  the  first  l-3-ner\'ed.  the  second  3-5-nenred; 
lemma  acute  or  short-pointed,  smooth  and  glabrous.  5-6  nun.  Icmg.  indis- 
tinctly 5-nerved.  Tall  Fescue. — A  valuable  introduced  hay  grass;  fields  and 
waste  grounds. 

8.  Festuca  scabreDa  Torr.  in  Hook.  Fl.  Bor.  .\m.  2:  252.  1840.  Calms 
3-6  dm.  tall,  erect,  usually  rough  below  the  panicle:  sheaths  ov^iapnn^ 
smooth;  leaves  rough,  2  mm.  wide  or  less,  those  of  the  culms  2.5-7.5  cm.  uMig; 
erect,  the  basal  flat,  much  longer  and  readily  deciduous  from  the  sheatha^ 
involute  in  drying:  panicle  7.5-10  cm.  in  length,  open,  its  branches  ascending 
or  the  lower  widely  spreading:  spikelets  3-5-flowered.  about  8  mm.  long: 
^umes  scarious,  unequal,  smooth,  the  first  1-nerved,  the  second  looser^ 
3-ner\-ed :  lemma  about  6  mm.  long,  scabrous,  often  bearing  a  short  awn  2 
mm.  long  or  less.  (F.  Thurberi  Vasey,  Rothr.  Rep.  292.  1S78;  F.  campettrim 
Rydb.  Mem.  X.  Y.  Bot.  Card.  1:  57.  1900.) — In  the  moimtains  from  New 
Mexico  to  Montana;  apparentlv  across  the  continent  northward. 

9.  Festuca  confinis  Vasey.'  Bull.  Torr.  Bot.  Club  11:  126.  1SS4.  Cuhns 
tufted,  erect,  rigid,  the  base  clothed  with  dry  leafless  sheaths:  sheaths  smooth 
and  glabrous:  leaves  erect,  stiff,  smooth  beneath,  rough  above,  2.5  dm.  long 
or  less,  2—4  mm.  wide,  those  on  the  culm  much  shorter  than  those  of  the  in- 
novations: panicle  strict,  narrow,  10-12  cm.  long,  its  branches  erect  or  ap- 

Cressed:  spikelets  usually  3-flowered,  7-8  nmi.  long:  the  glumes  acute,  tne 
>mmas  strongly  scabrous.   [F.  Kingii  (Wats.)  Scribn.;  F.  Waisonii  (Nash)]. — 
Sandy  banks;  throughout  our  range. 

GO.  BROMUS  L.     Brome  Grass 

Rather  coarse  grasses  with  flat  leaves.  Spikelets  5-15-flowered,  large,  per- 
fect except  the  upper  florets,  in  open  panicles,  the  triquetrous  pedicels  thick- 
ened upward,  at  length  drooping.  Glumes  subequal.  two  thirds  as  long  as 
the  adjacent  florets,  acute  or  subacute,  the  first  l-3-ner\'ed.  the  second  3- 
9-ner\-ed:  lemma  herbaceous,  rather  rigid,  convex  or  carinate.  acute,  den- 
ticulate or  obtuse,  short-awned  or  awnJess;  palets  cihate  on  the  two  keela^ 
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at  length  adhering  to  the  prominent  groove  in  the  linear  smooth  amber- 
colored  grain. 

Annuals  (introduced). 
Lemma  awned. 

Awn  longer  than  the  glume      .         .         .         .        ,         ,         .       1.  B.  tectorum. 

Awn  shorter  than  the  glume 2.  B.  secalinus. 

Lemma  not  awned 3.  B.  brizaeformis. 

Perennials  (indigenous  except  No.  4). 

Lower  glume  1-nerved;  the  upper  3-nerved. 

Sheaths  and  leaves  smooth  or  nearly  so    .         .         .         .         .       4.  B.  inennis. 

Sheaths  and  leaves  more  or  less  pubescent  or  scabrous. 

Panicle  erect  .         .         .         .         .         .         .         .         ,       5.  B.  Pimipellianus. 

Panicle  drooping. 

Leaves  pilose  on  both  sides  or  nearly  glabrous         .         .       6.  B.  ciliatus. 
Leaves  scabrous  above,  glabrous  below      .         ,         .         .       7.  B.  Richardsonii. 
Lower  glume  3-nerved;  the  upper  3-7-nerved. 

Panicle  drooping 8.  B.  Porteri. 

Panicle  erect. 

Sheaths  and  leaf-blades  pilose 9.  B.  marginatus. 

Sheaths  and  leaf-blades  smooth  or  scabrous         .         .         .     10.  B.  polyanthus. 

1.  Bromus  tectortim  L.  Sp.  PI.  77.  1753.  Culms  1.5-6  dm.  tall,  erect  from 
an  annual  root:  sheaths,  at  least  the  lower  ones,  softly  pubescent;  leaves  2.5-10 
cm  long,  2-4  mm.  wide,  softly  pubescent:  panicle  5-15  cm.  in  length,  open, 
the  branches  slender  and  droopmg,  somewhat  one-sided :  spikelets  numerous, 
6-8-flowered,  on  capillary  recurved  slender  pedicels:  glumes  acmninate, 
usually  rough  or  hirsute,  the  first  1-nerved,  the  second  longer^  3-nerved; 
lemma  8-12  mm.  long,  acuminate,  7-nerved,  usually  rough  or  hirsute;  awn 
1.2-1.6  cm.  long. — A  weed  naturalized  from  Europe;  rare  in  our  range. 

2.  Bromus  secalinus  L.  1.  c.  76.  Culms  4-8  dm.  high:  panicle  1-2  dm.  long, 
pyramidal;  branches  mostly  in  fours  or  fives,  verticillate,  nearly  smooth: 
spikelets  1-2  cm.  long,  5-10-flowered ;  florets  turgid:  glumes  obtuse  or  sub- 
acute; lemma  obtuse,  denticulate,  mucronate  or  short-awned,  smooth,  7- 
nerved:  grain  concavo-convex.  Closely  allied  and  probably  to  be  referred 
here  is  B.  racemosus  L.  1.  c. — ^This  is  the  Chess  or  Cheat  so  often  found  in 
wheat  fields. 

3.  Bromus  brizaefonnis  Fisch  &  Mey.  Ind.  Sem.  Hort.  Petrop.  3:  30.  1836. 
Culms  2-6  dm.  tall:  sheaths,  at  least  the  lower,  pubescent  with  soft  villous 
hairs;  leaves  2.5-17.5  cm.  long,  2-6  mm.  wide,  pubescent:  panicle  4-20  cm. 
in  length,  open,  the  branches  ascending  or  often  drooping,  flexuous:  spikelets 
few,  1.25-2.5  cm.  long,  laterally  much  compressed:  glumes  very  obtuse,  often 
purplish,  glabrous  or  minutely  pubescent,  the  first  3-5-nerved,  the  second 
larger,  5-9-nerved;  lemma  6-8  mm.  long,  very  broad,  obtuse,  9-nerved,  shin- 
ing, glabrous  or  sometimes  minutely  pubescent,  awnless.  Quake  Brome 
Grass. — An  introduction  from  nortnern  Europe  or  Asia;  only  occasionally 
found  in  our  range. 

4.  Bromus  inermis  Leyss.  Fl.  Hal.  16.  1761.  Culms  tufted,  8-12  dm.  tall: 
sheaths  smooth  and  glabrous;  leaves  1.5-2.5  dm.  long,  4-6  mm.  wide,  smooth 
and  glabrous:  panicle  1.5-2.5  dm.  long,  oblong,  the  axis  scabrous,  its  scabrous 
branches  ascending,  in  clusters:  spikelets  2-2.5  cm.  long,  about  5  mm.  wide, 
oblong,  erect:  first  glume  1-nerved,  the  second  3-nerved;  lemma  10-12  mm. 
long,  &-7-nerved,  awnless,  or  rarely  awn-pointed.  Smooth  or  Hungarian 
Brome  Grass. — Introduced  and  extensively  grown  for  hay;  often  an  escape 
from  cultivation. 

5.  Bromus  Pumpellianus  Scribn.  Bull.  Torr.  Bot.  Club  15:  9.  1888.  Stout 
erect  perennial,  witn  creeping  rootstocks:  culms  smooth  or  sparingly  pilose- 
pubescent:  leaves  smooth  below,  scabrous  or  pubescent  above,  1-2  dm.  long: 
panicle  narrow,  erect,  10-20  cm.  long:  spikelets' 7-1 1-flowered,  2-3  cm.  long: 
glumes  smooth;  the  lower  1-nerved,  acuminate,  6-8  mm.  long;  the  upper 
broader  and  longer,  3-nerved;  lemma  5-7-nerved,  10-12  mm.  long,  densely 
and  coarsely  ciliate-pubescent  on  the  margin  nearly  or  quite  to  the  apex  and 
across  the  back  at  tne  base,  the  awn  usually  2-3  mm.  long;  palet  nearly  as 
long  as  the  glume;  rachilla  pilose-pubescent. — Colorado  and  far  northward 
and  westward. 


78  GBA3iINEA&  (GRASS  FAHILT) 

6.  Bromtis  dfifttus  L.  1.  e.    Cuhns  &-12  dm.  tall,  ^abroos  or  pubeseent: 

sheaths  often  softlj  pubescent,  or  the  lower  sometimes  sparingly  hirsute; 
leaves  1-3  dm.  long,  4-12  mm.  wide,  smooth  beneath,  scabrous  and  often 
pubescent  above:  panicle  open,  1-2.5  dm.  in  length,  its  branches  widely 
spreading  or  often  drooping:  spikelets  o-lC^fiowered,  2.5  cm.  Icng  or  iem: 
first  glume  l-ner>'ed,  tfa^  second  longer,  3-nen>'ed;  lemma  8-12  mm.  long, 
obtuse  or  acute,  5-7-nerved  appressed-pubescent  on  the  margins  or  over  the 
entire  surface;  awn  4-S  mm.  long.  {B.  purgans  L.  is  here  included.) — ^In  moiat 
woods;  in  the  northern  part  of  our  range  and  eastward  to  Newfoundland. 

7.  Bromiss  Richardaonii  Link.  Hort.  Berol.  2:  281.  1833.  Tufted,  ereet^ 
robust,  6-12  dm.  high:  sheaths  usually  smooth  below  and  pilose  at  the  throat; 
l^ves  15-25  cm.  long,  usually  scabrous  above  and  glabrous  beneath:  panicle 
effuse  and  drooping,  15-25  cm.  long:  spikelets  drooping,  6-11-flowerra,  2-3 
cm.  long:  glumes  smooth;  the  lower  1-nerved,  8-10  mm.  long;  the  upp^  3-  or 
rarely  5-nerved,  lf-12  mm.  long;  lemma  obtuse,  emarginate,  7-nerved,  12-15 
mm.  long,  appressed  ciliate-pubescent;  the  awn  3-5  mm.  long;  pakt  shorter 
than  its  lemma. — From  New  Mexico  north  into  British  America. 

8.  Bromiss  Porteri  (Coult.j  Nash,  Bull.  T&rr,  Bot.  Club  22:  512.  1895. 
Culms  4.5-ri  dm.  tall,  pubescent  below  the  nodes:  sheaths  ^abrous  or  some- 
times softly  pubescent :  leaves  2-6  mm.  wide,  rough,  those  of  the  cuhn  1-3  dm. 
long,  the  basal  narrow  anii  about  one  half  the  length  of  the  cuhn:  panide 
7.5-15  cm.  in  length;  its  branches  drooping  and  flexuous,  at  least  whoi  old,  the 
nodes  of  the  axLi  pubescent :  spikelets  5-10-flowered,  1.8-3  cm.  long,  on  slender 
flexuous  pediceb:  giumes  pubescent,  3-nerved;  lenmia  1-1.2  cm.  long,  obtuse, 
5-7-nerved,  densely  pubescent  with  long  silky  hairs;  awn  2-4  nmn,  long. — 
Open  hillsides;  throughout  our  range. 

9.  Bromiss  marginatiis  Xees  in  Steud.  S>'n.  PI.  Gram.  322.  1854.  Cubna 
3-12  dm.  tall,  sometimes  pubescent  below  the  panicle:  sheaths  pubeaeent,  at 
least  the  lower  ones;  leaves  1.5-3  dm.  long  or  more.  4-12  mm.  wide,  roii^  and 
olten  pubescent:  panicle  1-i  dm.  in  length,  its  branches  erect  or  ascending, 
the  lower  5-15  cm.  long:  spikelets  5-K>-flowered:  glumes  acute,  pnbeaeent,  the 
first  3-5-nerved,  the  second  longer,  5-r>-nerved;  lenmia  compressed,  keeled, 
1.2-1.4  cm.  long,  acute.  7-(>-nen.-ed,  appressed-pubescent ;  awn  4-6  mm.  Um^ 
B.  breviarUUUus.  (B.  Kalmii  oceiderUnlU  Vasey.; — Ver>'  common  in  the  hillB 
and  mountains;  New  Mexico  to  Manitoba. 

10.  Bromiss  polyanthus  Scribn.  Bull.  U.  S.  Dept.  Agr.  Div.  Agrost,  23:  56. 
1900.  Stout  and  erect,  smooth,  or  puberilent  at  the  nodes.  5-10  dm.  hi^: 
sheaths  smooth  or  sparsely  pilose:  leaves  mostly  .^!omewhat  scabrous:  panirie 
elongated,  erect,  its  branches  usually  short  and  erect  but  sometimes  spreading: 
SfMkelets  3-4  cm.  long,  7-11 -flowered:  glumes  broad,  smooth,  or  somewfast 
scabrous;  the  lower  3-nerved.  6-S  mm.  lone;  the  upper  :i-7-nerved,  obtme, 
10-12  mm.  long;  lemma  7-ner\'ed,  12-14  mm.  long,  smooth  or  scabrous,  ob- 
tuse, emarginate,  with  broad  hyaline  margins:  awn  4-S  mm.  long. — ^In  open 
woods,  especially  among  fallen  timber;  Wyoming  to  Washington. 

61.  LOLroM  L. 

Coarse  erect  grasses  with  numerous  flat  leaves.  Spikelets  5-10-flowered,  per- 
fect, compressed,  with  the  edge  to  the  axb.  aessile,  and  alternately  2-ranked  in 
long  rigid  terminal  spikes.  Upper  glume  external,  rigid.  5-7-nerved;  lower 
glume  wanting  except  in  the  terminal  spikelet:  lemma  coriaceous.  3-5-nerved- 
obtui!e  or  subacute,  .^hort-awned  or  araless.  convex,  smooth,  nearly  equaled 
by  the  palet  and  large  adherent  grain. 

G-iizne  shorter  thjtn  the  floret 1.  L.  perenihe. 

Giiizne  longer  than  the  floret 2.  L.  te      ' 


1.  Lolimn  perenne  L.  Sp.  PI.  S3.    1753.    Cuhns  4-S  dm.  high:  root  [ 

nial:  ."tpikelets  1-2  cm.  long,  e.xceeding  the  interval*:  gl:jm*r  ^iioout  equaling  the 
aiJiacent  floret.  Perex.vl^l  Rte  G&Ai». — Sparingly  introduced;  aometimcs 
cultivated. 
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2.  Lolium  temulentum  L.  1.  c.  Culms  rather  stout,  5-10  dm.  high:  spike- 
lets  1-2  cm.  long,  often  shorter  than  the  intervals:  glumes  usually  exceeding 
the  spikelet:  florets  short,  obtuse.  Darnel. — Adventive  from  Europe;  some- 
times a  troublesome  weed. 

62.  AGROPYRON  Gaertn.    Wheat  Grass 

Annual  or  perennial  grasses  with  flat  or  involute  leaves  and  terminal  spikes. 
Spikelets  3-many-flowered,  sessile,  single,  and  alternate  at  each  notch  of  the 
usually  continuous  rachis,  the  side  of  the  spikelet  turned  toward  the  rachis. 
Glumes  empty;  lemma  rigid,  rounded  on  the  back,  5-7-nerved,  usually  acute 
or  awned  at  the  apex;  palets  2-keeled,  the  keels  often  ciliate.  Stamens  3. 
Styles  very  short,  distinct;  stigmas  plumose.  Grain  pubescent  at  the  apex, 
usually  adherent  to  the  palet.— -Our  species  perennials. 

Caespitose,  without  creeping  rootstocks  or  stolons. 

Rachis  of  the  spike  breaking  up  at  maturity     .         .        •         .       1.  A.  Scribneri. 
Rachis  of  the  spike  continuous. 
Spikelets  strongly  compressed,  8-20  mm.  distant     .        .         .       2.  A.  spicatum. 
Spikelets  nearly  cylindrical,  3-10  mm.  distant. 
Basal  culm  leaves  longer  than  the  upper  ones. 

Awns  when  present  straight  or  out  little  divergent. 
Spikes  8-20  cm.  long. 

Flowering  glumes  awned 3.  A.  caninum. 

Flowering  glumes  awnless  or  short-awned  .         .       7.  A.  tenerum. 

Spikes  3-10  cm.  long    .         .         .         .         .         .         .       4.  A.  violaceum. 

Awns  widely  spreading .       5.  A.  Bakeri. 

Basal  culm  leaves  shorter  than  the  upper  ones     .         .         .       6.  A.  Gmelini. 
Culms  from  creeping  rootstocks,  not  caespitose. 

Spikelets  7-1 3-flowered,  compressed     .         .         .         .         .         .       9.  A.  occidentale. 

Spikelets  3-8-flowered,  subconmressed  or  nearly  cylindrical. 
Glumes  half  or  less  than  hau  as  long  as  the  spikelets. 

Spikelets  16-20  mm.  long,  culms  rather  stout     .         .         .     10.  A.  dasystachyum. 
Spikelets  10-16  mm.  long,  culms  slender      .         .         .         .     11.  A.  subvillosum. 

Glumes  about  equaling  or  two  thirds  as  long  as  the  spikelets  .       8.  A.  pseudorepens. 

1.  Agropyron  Scribneri  Vasey,  Bull.  Torr.  Bot.  Club  10:  128.  1893.  A 
densely  tufted  perennial  with  ascending  culms,  2-5  dm.  high:  leaves  rigid, 
attenuate-pointed,  2-3  cm.  long,  2-4  mm.  wide,  the  upper  sheath  thrice  as 
long  as  the  blade;  pubescent  on  both  surfaces  or  smooth  and  glaucous:  spikes 
4-7  cm.  long,  readily  breaking  up  at  maturity,  the  joints  falling  with  the 
spikelets:  spikelets  3-5  mm.  distant,  3-6-flowered,  the  awns  and  glumes  often 
purplish:  glumes  linear-lanceolate  or  narrowly  oblong,  5-8  mm.  long,  ex- 
tended into  an  awn  7-25  mm.  long,  about  3-nerved,  scabrous  or  hispid,  little 
scarious  on  the  margins;  lemma  smooth  or  granulose-scabrous  on  the  back 
below,  scabrous  or  hispid  above,  the  strong  mid-nerve  extended  into  a  spread- 
ing or  recurved  hispid  awn  15-35  mm.  long. — High  mountains;  Montana  to 
Colorado  and  Arizona. 

2.  Agropyron  spicatum  (Pursh)  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  61.  1900. 
A  slender  and  often  wiry,  densely  tufted,  usually  glaucous  perennial,  3-9  dm. 
high:  leaves  narrow  setaceous,  flat  or  involute,  with  scabrous  margins  and 
smooth  surfaces  or  minutely  strigose-pubescent  above;  those  of  the  culms  3-4, 
4-20  cm.  long,  1-3  mm.  broad:  spikes  6-14  cm.  long:  spikelets  4-12^  remote, 
8-20  mm.  distant,  erect  or  somewnat  diverging,  3-6-flowered,  12-20  mm.  long: 
glumes  smooth,  3-5-nerved,  narrowly  oblong  to  broadly  Unear,  acute,  rarely 
obtuse  or  acuminate,  prominently  scarious-margined,  6-12  mm.  long;  lemmas 
smooth  on  the  back  below,  5-nerved  and  rarely  scabrous  above,  7-10  mm. 
long,  terminating  in  a  stout,  diverging  awn  12-24  mm.  long;  palet  as  long  as 
its  glume  or  longer.  (A.  divergens  Nees.) — ^Dry,  rocky  soil  and  bench  lands; 
throughout  our  range  and  westward. 

2a.  Agropyron  spicatum  Vaseyi  (Scribn.  &  Smith)  E.  Nels.  Bot.  Gaz. 
38:  378.  1904.  Culms  rigid  and  wiry,  3-5  cm.  high:  leaves  1-2  mm.  wide; 
those  of  the  culms  3-8  mm.  long:  spikelets  4-8,  8-15  mm.  long. — Range  of  the 
species. 

3.  Agropyron  canintmi  (L.)  Beauv.  Agrost.  102.  1812.  An  erect  smooth 
tufted  perennial,  6-9  dm.  high:  leaves  smooth  beneath,  usually  rough  above. 
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&-25  OIL  I081&  2-^  mm.  vide:  spikes  erect  or  nodding  at  the  top,  often  < 
Elded.  ^30  cm.  long,  light  green  or  the  empty  glumes  and  awns  often  por- 
phfib:  EpilLelets  4-^  mm.  distant.  3-G-flowemi:  ^unubs  aixnit  as  loaig  as  tlie 
spdkelet.  linear-lanoeolate.  acuminat<e.  tipped  vith  an  awn  2— S  uuxi.  long; 
^o-nerred,  seaiious  on  the  margins,  scabrous  or  neariy  smooth,  7-9  mm. 
king:  kmma  smooth  on  the  back  below,  scabrous  and  5-ner\'ed  above,  ex- 
tended into  a  slender  awn  2—3.5  mm.  long,  often  bidentate  below  the  ariffn. 
of  the  awiL — Throughout  our  range. 

4.  Aeropjron  Tkrfacemii  ^Homem.)  Lange.  Consp.  FL  Groenland  tSk. 
IS^.  &ect,  tuftad,  3-9  dm.  high:  leaves  scabrous  or  sometimes  smooth  be- 
neath, 5-30  cm.  long.  2-6  mm.  wide:  ^ikes  comparatively  stout,  3-10  cm. 
long:  spikelets  3-S  mm.  distant.  3-o-flowered:  gjumes  usuaJly  purplish,  nar- 
rowly oblong  vo  oblong-linear,  acute,  rather  thin,  usually  broaaest  above  tlie 
middle,  obtuse  and  toothed  at  apiex.  scarious  on  the  ma.rprns.  3-7-nerTed,  aea- 
brous.  S-13  mm.  long:  lemmas  acuminate  or  tipped  with  a  ^KMt  weak  awn, 
the  awn  rarely  as  long  as  the  body,  often  purplish. — ^Throughout  our  ran^  and 
northward. 

4ra.  Agropjron  fidkaceum  andmiim  Saibn.  ^  Smith,  U.  S.  Dept.  Agr.  Dir. 
Agrost.  BuA.  4:  30.  IS97.  Densely  tufted,  20-45  cm.  high:  ^likes  short  and 
compact :  the  awns  as  long  or  longer  than  the  flowering  ghimes. — fHg*!  moun- 
tains of  Colorado. 

5.  Agropyron  Bakcri  £.  Xels.  Bot.  Gax.  3S:  37S.  1904.  Smooth,  tufted,  tlie 
culms  snout.  3-5  dm.  high :  leaves  flat,  rigid,  prominently  striatc-nen-ed;  tboae 
of  the  culms  12-20  cm.  kmg.  2-4  mm.  wide,  those  of  the  innovations  Bome- 
what  longer:  spikes  scarcely  eiserted.  equaled  or  exceeded  by  the  uppermoBt 
leaf.  9-12  cm.  long:  spikelets  Vtrevt.  5-9  mm.  distant,  5-flowered,  15-19  mm. 
long:  g^mnes  two  thirds  as  long  as  the  spikelets.  narrowly  oblong,  someviiat 
abruptly  narrowed  into  an  awn  2-S  mm.  long  and  with  or  without  a  tooth  at 
the  base  of  the  awn.  5-ner\-ed,  scabrous.  11-12  mm.  long;  lemma  scabroos,  <■* 
nearly  smooth,  the  strong  mid-ner\-e  eitiended  into  a  rigid  widely  Eprekdm^ 
awn  10-35  mm.  long,  often  bidentatie  below  the  origin  of  the  awn. — southern 
Colorado. 

6.  Agropjron  Gmdim  (Griseb.;  Scribn.  k  Smith.  U.  S.  Dept.  Agr.  Dir. 
Agros.  BuIL  4.  30.  1S97.  A  rather  slender,  glabrous,  tufted  perennial  6-12 
dm.  high:  leaves  flat,  glabrous  below,  scabrous  above:  the  basal  ones  2-8  em. 
long,  4-6  mm.  wide:  those  of  the  culm  much  longer:  spikes  slender,  10-25  eoi. 
long:  spikelets  0-2''J,  sonaewhat  crowded,  subt-erete  or  compiesBed,  5-9- 
flowered:  glumes  two  thirds  as  Icmg  as  the  spikelet.  oblong-lanoeolate,  aemni- 
nate  and  short  awned.  10-14  mm.  Icmg;  lemma  acuminate,  awncd  franiar 
just  b^low  the  apex  with  a  slender,  divergent  sca,brou5  awn  10-30  mm.  long. — 
Moist  soiL  mountains:  Washington  to  west.em  Wyoming. 

Oa.  Agropyron  Gmclini  Pring^  Scribn.  k  Smith,  L  c.  31.  Low  and  tufted, 
2-3  dm.  high:  leaves  rigid,  glaucous  below,  strigosie  above,  5-10  cm.  kmc: 
spikes  loose,  few-flowered. — High  mountains:  Wyaming  and  California. 

7.  Agropjron  tenermn  VsLsey,  Bot.  Gaz.  10:  2o^.  ISSo.  A  slender,  tufted, 
glabrous  perennial  0-9  dm.  hi^:  sheaths  giabroui:  leaf-blades  nairow,  flat  or 
involute,  scabrous.  7-25  cm.  long.  2-5  mm.  wide:  tT/ikes  slender,  cylindxieal, 
^IS  cm.  long:  spikelets  usually  erect  and  appressed  xo  the  rachis.  5-10  nun- 
distant.  3-5-flowered.  glumes  from  about  as  long  as  the  spikelets  to  two 
thirds  their  lennh.  ^ir.ially  broader  below  the  middle,  linear-lanoeolate  or 
nsJTowly  oblong.  a/.'ute  or  acuminate,  often  awn-pointed,  scarious  on  tiie 
m.JtrgLn=.  .?^5-nerv-ed  i.nd  scabrous  on  the  back,  &»-12  mn..  long:  lemma  smootik 
or  smootLish  on  the  Ijack  below,  scabrous  ajid  5-ner%-ed  above,  muiioous  or 
tipped  with  a  stiff  straight  awn  1— i  mm.  long. — Sandy  soil,  throughout  o>inr 
ranee. 

7o.  Agropjron  tesemm  dHatmn  Scribn.  &  Smith,  U.  S.  Dept.  Agr.  Kv. 
.Agros.  Bull.  4:  3C».  1S97.  Sheaths  pubescent  or  the  lower  ones  densely 
ha!ir^-. — Minnei^ota  to  Utah. 

^.  Agropjron  pscndorepcns  Scribn.  k  Smith,  U.  S.  Dept.  Agr.  Div.  .VgroeL 
BuIL  4:  34-  1897.    Erect  and  rather  clout,  Hght  green,  "«nth  or  without  t 
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ing  rootstodks,  often  tufted,  3-9  dm.  high  with  prominently  striate-nerved 
sheath  and  leaves,  and  strict  spikes:  leaves  rough  on  both  surfaces,  acuminate, 
12-25  cm.  long,  2-7  mm.  wide:  spikes  8-20  cm.  long:  spikelets  5-10  mm. 
distant,  the  lower  ones  often  2-4  cm.  distant,  a  little  compressed,  3-7-flowered: 
glumes  equaling  or  one  third  shorter  than  the  spikelet,  linear-lanceolate, 
acuminate  or  awn-pointed,  scarious  on  the  margins,  strongly  5-7-nerved,  the 
nerves  scabrous  or  hispidulous,  8-12  mm.  long;  lemma  acuminate  or  tipped 
with  a  weak  short  aristate  awn  1-3  mm.  long,  smooth  and  shining  on  the 
back  below,  5-nerved  and  usually  scabrous  above. — River  bottoms;  through- 
out our  range. 

8a.  Agropyron  pseudorepens  magnum  Scribn.  <fe  Smith,  1.  c.  Robust, 
9-12  dm.  high,  the  leaves  and  spikes  longer  than  in  the  species:  spikelets 
crowded,  24  mm.  long. — Colorado  and  Idaho. 

9.  Agrop3iTon  occidentale  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Cir.  27:  9. 
1900.  A  rigid  upright,  glaucous  perennial  3-12  dm.  high,  from  creeping  root- 
stocks,  with  strongly  striate-nerved  sheaths,  culms,  and  leaf-blades:  leaves 
rigid,  smooth  or  slightly  scabrous  on  the  back,  rough-scabrous  on  the  margins 
and  along  the  prominent  nerves  above,  becoming  involute,  10-18  cm.  long, 
4-6  mm.  wide;  those  of  the  innovations  narrower  and  often  half  as  long  as  the 
culms:  spikes  straight,  beardless,  6-14  cm.  long:  spikelets  compressed,  spread- 
ing, 6-10  mm.  distant,  7-13-flowered,  12-20  mm.  long:  glumes  one  half  to 
two  thirds  as  long  as  the  spikelets,  rigid,  narrowly  lanceolate-acuminate, 
usually  tipped  with  an  awn  less  than  3  mm.  long,  3-nerved,  the  mid-nerve 
usually  strong  and  prominent,  scarious  on  the  margins  at  the  middle  and 
below,  scabrous  on  the  nerves,  7-18  mm.  long;  lemma  smooth  or  granulose- 
roughened  on  the  back,  acute  or  acuminate,  mucronate  or  tipped  with  an  awn 
2-3  mm.  long. — Plains,  bench  lands  and  river  bottoms;  throughout  our  range. 

9a.  Agropyron  occidentale  molle  Scribn.  1.  c.  Rachis,  glumes,  and  lemma 
more  or  less  villous-pubescent. — ^Throughout  our  range. 

10.  Agropyron  dasystachytmi  (Hook.)  Scribn.  Bull.  Torr.  Bot.  Club  10:  78. 
1883.  Ratner  stout,  glaucous,  from  running  rootstocks,  smooth  or  finely 
pubescent  or  scabrous  on  the  lower  sheaths  and  on  the  leaf-blades  above, 
4-9  dm.  high:  leaves  flat  or  becoming  involute,  5-25  cm.  long,  2-6  mm.  wide; 
those  of  the  innovations  narrower  and  longer:  spikes  7-17  cm.  long:  spikelets 
subcompressed  or  nearly  cylindrical,  8-10  mm.  distant,  4-8-flowered,  16-20 
mm.  long:  glumes  half  or  less  than  half  as  long  as  the  spikelets,  narrowly 
lanceolate  or  o&lanceolate,  acuminate  or  short-awned,  3-5-nerved,  with  rather 
prominent  scarious  white  margins,  villous-pubescent.  6-10  mm.  long;  lemma 
acute,  awnless,  mucronate  or  short-awned,  rarely  bidentate,  5-nerved  toward 
the  apex,  villous. — Sand  hills  and  dunes;  Hudson  Bay  to  Wyoming  and  Idaho. 

11.  Agropyron  subvillosum  (Hook.)  E.  Nels.  Bot.  Gaz.  38:  378.  1904.  A 
light  green  or  somewhat  glaucous  perennial  with  running  rootstocks.  smooth 
or  finely  pubescent  on  the  lower  sheaths  and  the  leaf-blades  above,  tne  culms 
slender,  2-7  dm.  high:  leaves  narrow,  becoming  4-18  cm.  long,  1-3  mm.  wide: 
spikes  5-16  cm.  long:  spikelets  compressed  or  nearly  cylindrical,  4-11  mm. 
distant,  3-7-flowered,  10-16  mm.  long:  glumes  one  third  to  one  half  as  long 
as  the  spikelets,  lanceolate,  acuminate  or  cuspidate-acuminate,  3-nerved, 
scarious  on  the  margins,  scabrous  or  pubescent  or  nearly  smooth,  4-7  mm. 
long;  lemma  relatively  broad,  acute^  truncate,  mucronate  or  bidentate,  3-5- 
nerved  toward  the  apex,  sparsely  villous,  scabrous  or  nearly  smooth  on  the 
back. — Plains  and  bench  lands;  throughout  our  range,  extending  northward 
and  westward. 

63.  HORDEUM  L.     Barley 

Coarse  erect  grasses  with  numerous  flat  leaves.  Spikelets  5-10-flowered,  per- 
fect, compressed  with  the  edge  to  the  axis,  sessile  and  alternately  2-ranked  in 
long  rigid  terminal  spikes.  Upper  glume  external,  rigid,  5-7-nerved;  lower 
glume  wanting  except  in  the  terminal  spikelets;  lemma  coriaceous,  3-5-nerved. 
obtuse  or  subacute,  short-awned  or  awnless,  convex,  smooth,  nearly  equaled 
by  the  palot  and  large  adherent  grain. 

ROCKY  MT.   BOT. — 6 
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Spikes  btuliy,  with  apreadiiis  awns .  1.  H. 

Spikes  nanow.  with  neariy  erect  awns. 

Glumes  aristiform 2.H. 

Glumes  dilated  abore 3.  H. 

1.  Hordenm  jubatiim  L.  Sp.  PI.  S5.  1753.  Short-lived  perennial  or  annual: 
culms  2-5  dm.  high:  spike  1  dm.  long  or  less,  light  green  or  yellow,  verjr 
fragile;  lateral  flowers  reduced  to  awns  slightly  exceeding  the  perfect  floret: 
glumes  aristiform,  lightly  exceeded  by  the  awn  of  t&  perfect  floret. — 
Prairies,  Texas  to  Minnesota  and  westward;  a  ver\'  troublesome  weed,  in 
meadows;  commonly  called  Foxtail,  but  more  properly  Squirreltail  Grass. 

2.  Hordenm  nodosimi  L.  Sp.  PI.  Ed.  2.  56.  1762.  Perennial  (?>:  culms  4-8 
dm.  high:  spike  narrow,  4-8  dm.  long,  usually  dark  green  or  purple;  latend 
spikelets  staminate  or  neutral,  awnless:  glumes  aristiform,  about  1  cm.  long, 
equaling  the  awn  of  the  perfect  fl(»et.  Wild  Barley. — Common  inour  rangje 
in  saline  soils;  extending  to  Arisona  and  Alaska. 

3.  Hordemn  posillimi  Nutt.  Gen.  1:  87.  1818.  Annual:  culms  3-5  dm. 
high,  slender,  weak:  spikes  3-6  cm.  long;  lateral  spikelets  staminate  or  neutnd, 
awnless:  four  anterior  empty  glumes  broadened  above  the  narrow  stalk-like 
base,  tapering  above  into  a  rigid  awn  about  1  cm.  long,  equaling  the  awn  ci 
the  perfect  floret. — From  Idaho  to  Arixona  and  eastward  throu^  the  southern 
States. 

64.  ELTMUS  L.    Wild  Rte.    Lyme  Grass 

Rather  coarse  grasses  with  flat  rough  leaves.  Spikelets  2-7-flowered,  sfl 
perfect  except  the  upper  florets,  comprised,  sessile  in  clusters  or  2  to  4  at  each 
node  in  the  spike.  Glumes  nearly  side  by  side  in  front  of  the  stnkelets,  2  for 
each,  thickened  and  ner\'09e  or  aristiform:  lemma  coriaceous  or  rigid,  cooTez, 
ver>'  acute  or  awned,  nearly  equaled  by  the  palet.  Grain  linear,  channeJedy 
adl^ring  to  the  palet  and  enveloping  lemma. 

I<etntn»  eonmieuously  awned. 

Spikdets  dnrerseDt  from  the  rachis  of  the  broad  spike  .I.E. 

Spikelets  appreased  to  the  rachis  of  the  narrower  qnke. 

Spikdetfl  3-e-llowered 2.  E. 

Spikdetfl  1-3-flowered 3.  £. 

Toemma  abort-awned  or  merely  acute. 

Relativelv  low  and  slender,  usually  leas  than  1  m.  lu^h. 

Spike  densely  villous-pubescent 4.  £.  iniKnrataiL 

Spike  slabrate.  ^ 

Flowering  glume  7-nerved  abore 5.  E.  tritieoideL 

Fiowerini^  C^ume  indistinctly  5-nerved. 

Leaves  smooth  or  merdy  roughened 6.  E.  ambicmia. 

Leares  pubescent  beneath 7.  E.  «*»'"«— 

Tall  and  coarse,  tufted,  often  2  m.  high 8.  E. 


1.  Elymus  canadensis  L.  Sp.  PL  %3.  175.'{.  Culms  stout,  5-10  dm.  high: 
spike  usually  nodding.  1-2  dm.  lonjr:  Hpik*-I«tj.  rnoKtly  in  pairs,  ^5-floweredy 
hispid  or  pubescent  throughout:  glurnrr*)  narrowly  lanceolate,  indistinctly 
'^ner\'ed,  tapering  into  a  rath<rr  rijri'j  awn  1  2  cm.  long  and  about  one  half  as 
long  as  the  divergent  awns  of  th*?  .Vri'-rvfr^l  Ifrrnrna.  The  following  are  vwr 
closely  related  if  indeed  they  be  not  men?  fomt«  of  thiii:  K.  rohwdu*  Scribn.  m 
Sm.  U.  S.  Dept.  Xvcr.  Div.  Agrost.  Bull.  4:  37.  1S97:  E.  hirinUiglumis  Scribn.  4k 
Sm.  1.  c.  11:  56.  fS9S:  E.  >jrQchyHtachy>f  Scribn.  <fc  Ball.  1.  c.  24:  47.  1900.— 
Across  the  continent  northward,  and  s^.^uth  through  our  range  to  New  Mexico 
and  Texas. 

2.  Elymus  glaucus  Buckley.  Proc.  Acad.  Phila.  1S03:  V3.  Culms  6-15  dm. 
tall:  sheaths  rarely  pubescent:  leaves  1-3  dm.  long.  4-10  mm.  wide,  smootJh  • 
beneath,  sometime.*  rough  above:  spike  7.5-20  cm.  in  length,  narrow,  slender: 
spikelets  appressed  to  the  rachis,  3-6-flowered:  glumes  narrowly  hmceolate, 
8-12  mm.  long,  acuminate  or  awn-fK>inted,  rigid,  -^o-nerved;  lemmas  smooUi 
or  slightly  rough.  1-1.2  cm.  long,  bearing  a  slender  straight  rough  awn  1.2-1-8 
cm.  in  length.  E.  fntririciu. — ^Throughout  our  range  and  west  to  the  Paeifie 
States. 

3.  Elymus  Maconnii  Vasey,  BuIL  Torr.  Hot.  Club  13:  119.  1886.    Cuhni 
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3-9  dm.  tall:  leaves  5-15  cm.  long,  2-5  mm.  wide,  rough,  especially  above: 
spike  5-12.5  cm.  in  length,  narrow,  slender,  often  somewhat  flexuous:  spikelets 
appressed  to  the  rachis,  single  at  each  node,  or  the  lower  sometimes  in  pairs, 
1-3-flowered:  glmnes  (occasionally  3)  awn-shaped,  3-nerved,  rough,  6-8  mm. 
long,  bearing  a  slender  straight  rough  awn,  6-10  mm.  in  length;  lemmas  7-10 
mm.  long,  rough  toward  the  apex,  bearing  a  slender  straight  awn  6-10  nmi. 
long. — From  New  Mexico  into  British  America. 

4.  El^us  innovatus  Beal,  N.  Am.  Gr.  2:  650.  1896.  Culms  slender,  erect, 
rather  rigid,  5-8  dm.  high:  basal  leaves  scabrous,  flat  or  involute,  2-3  dm. 
long;  culm  leaves  about  3,  the  sheaths  shorter  than  the  intemodes;  ligule  very 
short;  the  blades  4-10  cm.  long:  spike  erect,  densely  ciliate-pubescent:  spike- 
lets  3-6-flowered,  10-15  mm.  long,  2  at  each  node:  glumes  mere  bristles,  4-12 
mm.  long;  lemma  ovate-lanceolate,  8-9  mm.  long;  palet  as  long  as  its  lemma. 
— ^Wyoming  to  Dakota  and  British  Columbia. 

5.  Elymus  triticoides  Buckley,  1.  c.  Culms  from  rootstocks,  rather  slender, 
5-8  dm.  high:  leaves  15-25  cm.  long,  erect,  often  loosely  flowered:  spikelets 
1-3  at  each  node,  4-8-flowered :  glmnes  equal,  linear-lanceolate,  rigid,  acumi- 
nate, 6-10  mm.  long,  equaled  by  the  floret;  lemma  firm,  lanceolate,  acuminate 
or  short-awned,  nerves  indistinct  below,  7  above. — Colorado  to  Montana, 
west  to  the  Pacific  States. 

6.  Elymus  ambiguus  Vasey  &  Scribn.  Qontrib.  Nat.  Herb.  1:  280.  1893. 
Rigid  and  densely  tufted,  5-10  dm.  high:  leaves  of  the  sterile  shoots  erect,  3-4 
dm.  long,  involute,  smooth  or  scabrous;  culm  leaves  about  4,  1-2  dm.  long; 
the  ligule  short:  spikes  erect,  8-12  cm.  long,  rachis  scabrous:  spikelets  2  at 
each  joint,  or  sometimes  single  near  the  end,  scabrous,  5-9-flowered:  glumes 
subulate,  12-15  mm.  long;  lemma  firm,  obscurely  5-nerved,  8-12  mm.  long, 
the  short  teeth  unequal;  awn  about  2  mm.  long;  palet  as  long  as  the  lemma. — 
Colorado   to  Montana. 

7.  Elymus  salinus  Jones,  Proc.  Cal.  Acad.  II.  5:  725.  1895.  A  rigid  wiry 
erect  densely  caespitose  perennial  3-6  dm.  high:  leaves  rather  rigid,  involute, 
narrow  and  spreading:  spikes  erect,  5-10  cm.  long:  spikelets  usually  only  one 
at  each  node,  about  12  mm.  long,  5-9-flowered:  glumes  nearly  subulate,  im- 
equal;  lemma  short-awned,  about  8  mm.  long.  (E.  simplex  S.  <fe  W.  U.  S. 
Dept.  Agr.  Div.  Agrost.  Bull.  11.  57.  1898.)— -Saline  situations;  Wyoming 
and  Utah. 

8.  Elymus  condensatus  Presl.  Reliq.  Haenk.  1:  265.  1830.  Culms  6-30 
dm.  tall:  leaves  1.5-3  dm.  long  or  more,  6-24  mm.  wide,  scabrous,  at  least 
above:  spike  1-4  dm.  in  length,  usually  stout,  strict,  often  interrupted  below, 
sometimes  compound  at  the  base:  spikelets  3-6-flowered,  2-several  at  each 
node  of  the  rachis:  glumes  awl-shapea,  9-12  mm.  long,  generally  awn-pointed, 
usually  rough,  sometimes  smooth. — Valleys,  banks,  and  ravines  mostly  in 
saline  situations;  throughout  our  range  and  westward. 

66.  SITANION  Raf. 

Tufted  grasses  with  flat  or  involute  leaves  and  a  terminal  dense  spike  with 
the  rachis  articulated  and  readily  breaking  up.  Spikelets  numerous,  in  twos 
or  threes  at  each  joint,  1-5-flowered.  Glumes  entire  or  divided,  the  divisions 
extending  often  to  the  base,  the  lemmas  or  their  divisions  bearing  long  slender 
awns;  palet  2-keeled.  Stamens  3.  Styles  distinct,  short;  stigmas  plumose. 
Grain  adherent  to  the  palet. 

Leaves  and  sheaths  elabrate  or  scabrous. 

Leaves  long  and  flexuous 1.  S.  longifolium. 

Leaves  short  and  rigid 2.  S.  brevifolium. 

Leaves  and  sheaths  more  or  less  pubescent. 

Leaves  pubescent  on  both  sides  .         .         .         .         .         .         .  3.  S.  hystrix. 

Leaves  pubescent  beneath,  scabrous  above 4.  S.  montanum. 

1.  Sitanion  longifolium  J.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  18. 
1899.  Tufted,  3-5  dm.  high:  leaves  of  the  innovations  1.5-3  dm.  long,  often 
as  long  as  the  culms,  glabrous  and  glaucous  or* obscurely  pubescent:  sp4e  sub- 
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flexuous  or  somewhat  nodding:  spikelets  usually  2  at  each  node:  ^iimes 
setaceous,  divaricate;  lemma  s^brous.  tipped  with  a  stout  scabrous  awn  ^-6 
cm.  long. — New  Mexico  to  Wyoining  and  westward. 

2.  Sitanion  brevifotium  J.  G.  Smith.  1.  c.  17.  Tufted,  2-4  dm.  liigh:  cufans 
faintly  striate,  glaucous:  innovations  not  more  than  half  the  length  of  the 
culms:  sheaths  smooth;  leaves  flat  or  involute,  5-10  cm.  long,'  smooth  be- 
neath. subscabrou«  abo\'e:  spike  long-exserted:  glumes  divergent,  5-9  mm. 
long.  scabrxMis  above :  lemma  ^10  mm.  long,  lin^r-lanceolate,  tipped  with  a 
stout  scabrous  awn  4-S  cm.  long:  palet  obtuse,  as  long  as  its  lemma.  The  f<^ 
lowing,  published  in  the  revision  of  the  genus  by  J.  G.  Smith,  do  not  seem 
readily  separable  from  this  species,  at  least  in  so  far  as  the  plants  of  our  ran^e 
are  concerned:  S.  pubeflorum,  S.  rigidum.  S.  glabrum. 

3.  Sitanion  hystiix  <Xutt.;  J.  G.  Smith.  1.  c.  15.  Softly  and  minutdy 
pubescent,  low.  1-3  dm.  hii^.  in  dense  spreading  tufts:  inno\'ations  ver^ 
leafy,  about  half  as  long  as  tfa«  culms:  leaves  flat  or  at  length  involute,  promi- 
nently d-nerved,  erect  or  ascending.  7-12  cm.  long:  spikes  5-7  cm.  long: 
spikelets  3-4'flowered:  glumes  bifid,  unequally  2-awned.  the  awns  divergent^ 
^-4  cm.  long;  lemma  7-S  mm.  long,  3-awned.  the  middle  awn  slender,  le- 
cur\'ed:  palet  2-awned. — In  the  desert  areas  o(F  our  range,  especially  in  dry 
saline  soils. 

4.  Sttanion  montanum  J.  G.  Smith.  1.  c.  16.  Culms  2-4  dm.  high,  scabrous 
above:  sheaths  and  leaves  more  or  less  finely  scabrous:  blades  5-10  cm.  long: 
spike  5-10  cm.  long:  glumes  subulate,  scabrous,  long-^wned :  lemma  lO-II  mm. 
long,  linear-lanoeoiate.  .^abrous  above,  trifid.  3-awned;  the  middle  awn  4—7 
cm.  long:  the  two  lat^rral  quite  diort  and  slender.  iS.  moUe  J.  G.  Smith,  L  c. 
17.  t — ^ThLs  may  be  the  original  of  Rafinesque's  Siianian  dymoides  (EZymiw 
Siianion  .Schult.;.  but  this  is  mere  conjecture.  The  segregates  of  SiUuuom 
dymoidejs.  a  few  of  which  have  been  here  given,  are  none  too  distinct,  and  it 
is  perhaps  better  to  retain  the  c4d  name  for  the  group. — Frequent;  Wyoming 
and  Montana  to  Oregon. 

17.  CYPERACEAE  J.  St.  Hil.    Sedge  Family 

Grass-like  or  rush-lilce  herbs.  .Stem  leaves  when  present  3-ranked.  Stems 
^culms)  usually  solid,  triangular,  quadrangular,  flattened  or  terete.  LeaveB 
with  closed  sheaths,  mostly  narrow,  flowers  perfect  or  imperfect,  arransed 
in  -fpikelets  one  in  the  axil  of  each  scale  glume,  bracty ;  the  spikeletf  solitarjr 
or  in  spicate  clusters.  Scales  2-ninked  or  spirally  imbricated.  Periantli 
wanting  or  <A  hj-ix>g;>-nou5  bristles  rarely  cahTc-like;.  Stamens  1-3.  Stjriea 
2-3.    Fruit  a  lenticular  or  trigonoiis  achene. 

Vi^nren  jfoitcK:  xhe  spik«5  f:sip:*.&*.e  or  umbellate. 

.•jpJcelets  flattened,  witii  the  w^ale*  in  2  raiiJu:  perianth  wautiiMf,  1.  Csfpems. 

Hpiktiex*  itfjx  flattened.  ti.e  .z:x\jT.fA\^i  iscales  ali  arouria:  penAxtxh. 
in  the  form  of  bri5t;«.  m-  -a-y  preserit. 
StaaMDs  tofj^ily  3:  per.2LiiXZi  of  I -several  bristles. 
Briftlee  few  aij'l  kStort.  at  XTtt  XAi^  of  the  acbene. 

Leareff  at  .*a«t  t.'.er-asau.  wellde^el'jped 2.  Scirpuc 

Leaver  rei^--'^:  t'y  only  a  fthcatbic^Vjaae 3.  Eleocfaam. 

Bristles  Eiarjv.  jor^f-exsened 4.  Kriophonam. 

.StanieiM  1 :  jj^r^zr '.  ■»  axitir:^  5.  UenucarplMi^ 

FTo"»"*r5  imperfect    rri':,r-'.*<.i^m5  or  dioecious  ;  spJce^ets  solitary,  sp.ca'.e 
or  parji'-jiate. 

-\/.r-«>enak€t: G.  E]>-Da. 

Acneiiejicloeed  .ri  an  .lifted  sa/:r-lJteper«-s-t em  per^o-iiiuia       .  7.  Cucx. 

1.  CYPERUS  L. 

Mostly  with  trianirjlar  uzA  nearly  naked  ample  fttems.  sheathed  at  base  bj 
the  nearly  radical  leaves.  Inflorescence  subtende<j  by  a  mostly  conspicuooi 
leafy  involucre,  usually  irregularly  umbellate  with  unequal  rays*  the  spikcicti 
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in  spikes  soKtary  or  clustered  upon  the  rays,  the  central  spike  or  cluster  al- 
ways sessile,  and  the  whole  often  contracted  into  a  single  more  or  less  dense 
head.  Scales  concave  or  keeled,  often  decurrent  upon  the  rachis.  Achene 
lenticular  or  triangular,  not  beaked,  usually  smooth. 

Small  annual;  stamen  1 1.  C.  inflexus. 

Perennials;  stamens  3. 

.  Spikes  in  a  dense  head 2.  G.  filiculmis. 

Spikes  in  an  unequal-rayed  umbel 3.  G.  Schweinitzii. 

1.  Cyperus  inflexus  Muhl.  Gram.  16.     1817.     Low  annuals,  with  a  2-3- 
leaved  involucre:  spikes  oblong,  becoming  linear,  7-13-flowered,  in  1-5  ovate  . 
heads:  scales  nerved,  tapering  into  a  long  recurved  point:  stamen  1:  achene 
obovate,  obtuse.      C.  aristatus.      Said  to  be  sweet-scented  in  drying. — Fre- 
quent in  our  range;  across  the  continent. 

2.  Cyperus  fihculmis  Vahl.  Enum.  2:  328.  1806.  Perennial,  with  hard 
clustered  corm-  or  bulb-like  tubers  at  the  base  of  the  stem:  stem  slender,  wiiy, 
often  reclined:  leaves  linear:  spikes  numerous  and  clustered  in  one  sessile 
dense  head,  or  in  1  to  7  additional  looser  heads  on  spreading  rays  of  an  ir- 
regular umbel:  joints  of  the  axis  naked:  scales  blunt,  greenish,  strongly  7-11 
nerved:  stamens  3:  achenes  gray,  3-angled,  obtuse,  apiculate. — Extending 
into  Colorado  from  the  east. 

3.  Cyperus  Schweinitzii  Torr.  Ann.  Lye.  N.  Y.  3:  276.  1836.  Perennial: 
culms  with  thickened  corm-like  bases,  rough  on  the  angles,  2-5  dm.  high: 
leaves  linear:  umbel  simple,  4-8-rayed:  spikes  crowded  along  the  upper  part 
of  the  mostly  elongated  rays,  erect:  scales  awl-pointed:  joints  at  the  axis 
narrowly-winged:  stamens  3:  achene  brown,  sharply  3-angled,  acute  at  each 
end.— Colorado,  northward  and  eastward  to  New  York. 

2.  SCIRPUS  L.    Rush.    Bulrush 

Tufted  plants,  with  creeping  rootstocks,  the  stem  sheathed  or  leafy  at  base, 
and  the  spikelets  in  an  apparently  lateral  cluster,  or  compound  umbel-like 
panicle,  or  solitary.  Hypogynous  bristles  3-6,  barbed  or  ciliate,  or  wanting. 
Style  2-3-cleft.    Achene  lenticular  or  more  or  less  triangular,  obovoid. 

Spikelets  solitary,  terminal. 

Marsh  plant;  achene  reticulated 1.  S.  pauciflorus. 

Terrestrial  plant;  achene  smooth 2.  S.  caespitosus.  - 

Spikelets  normally  more  than  1. 

Spikelets  few-several,  sessile  or  nearly  so,  in  crowded  capitate  cluster. 

Leaves  reduced  to  sheathing  bracts  at  the  base       .         .         .         .     3.  S.  Olneyi. 
Leaves  well  developed. 

Involucral  leaves  flat  and  broad. 

Rootstocks  often  tuberous;  bristles  longer  than  the  achene    .     4.  S.  paludosus. 
Rootstocks    not   tuber-bearing;    bristles  shorter    than    the 

achene  or  wanting 5.  S.  campestris. 

Involucral  leaves  folded-triangular,  narrow. 

Stem  terete 6.  S.  nevadensis. 

Stem  sharply  triangular 7.  S.  americanus. 

Spikelets  several-numerous,  in  unequal-rayed  simple  or  compound 
umbellate  panicles. 
Leaves  reduced  to  sheaths  or  the  lowest  sheath  developing  a  blade    8.  S.  lacustris. 
Leaves  well  developed. 

Bristles  more  or  less  barbed. 
Achene  3-angled;  styles  3. 

Spikes  large 9.  S.  fluviatilis. 

Spikes  small  and  very  numerous 10.  S.  atrovirens. 

Achene  plano-convex,  carinate  on  back;  styles  2     .         .         .11.  S.  microcarpus. 
Bristles  not  barbed,  long  and  tortuous 12.  S.  lineatus. 

1.  Scirpus  pauciflorus  Light.  Fl.  Scot.  1078.  1777.  Perennial  by  filiform 
rootstocks:  stems  very  slender,  little  tufted,  1-2  dm.  high,  upper  sheaths 
truncate:  spikelets  soUtary,  oblong,  4-10-flowered,  4-6  mm.  long;  scales 
brown  with  lighter  margins  and  midrib,  lanceolate,  acuminate:  bristles  2-6, 
hispid,  as  long  as  the  achene  or  longer:  stamens  3:  style  3-cleft :  achene  obovoid- 
oblong,  gray,  rather  abruptly  beaked,  its  surface  finely  reticulated. — Extends 
across  the  continent;  occasionally  in  oiu*  range,  especially  northward. 
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2.  Sctrpos  caespitosiu  L.  Sp.  PL  4S.  1753.  Steins  terete,  filiform,  in  eom- 
pact  turfy  tufts,  densely  sheatned  at  the  base,  the  upper  sheath  bearing  a  very 
short  awl-shaped  leaf:  scales  of  the  ovoid  spike  rust-colored:  involucral  bnct 
a  rigid-pointed  scale,  resembling  the  lowest  proper  scale  of  the  spike:  bristles  % 
smooth,  longer  than  the  smooth  abruptly  short-pointed  achene. — Cokrado 
and  Wyoming;  across  the  continent  northward. 

3.  Scirpis01neyiGray,Bost.Joum.  Nat.  Hist.  5:238.  1845.  StemS-wing- 
angled,  with  deeply  excavated  sides,  4-12  dm.  high,  the  upper  sheath  bearing 
a  short  triangular  leaf  or  none:  spikes  &-12,  closely  capitate,  overtopped  by 
the  short  involucral  leaf:  scales  <xbicular,  smooth,  mucronate-^XHnted:  anthew 
with  a  very  short  and  blunt  minutely-bearded  tip:  bristles  6,  downwardly 
barbed:  achene  obovate,  plano-convex,  brown,  mucronate. — ^Across  the  sootb- 
em  part  of  the  continent  (possibly  reaching  Colorado)  and  northward  in  the 
Atlantic  States. 

4.  Sdrpiu  piiliidosiu  A.  Xels.  BulL  Torr.  Bot.  Hub,  26:  5.  1899.  Perennial 
from  corm-like  tubers  and  hiHUontal  rootstocks:  culms  4-8  dm.  high,  tri- 
angular, one  face  narrow  and  groo\'ed:  leaves  equaling  or  exceeding  the  culms, 
5-S  nmL  wide,  strongly  nerve-grooved:  involucral  leaves  2,  unequal,  long: 
spikelets  3-several,  sessile  in  a  dense  cluster,  ovate  or  oval,  10-20  nmi.  long, 
brown:  scales  narrowly  ovate,  membranous,  puberulent,  2-toothed  and  the 
midrib  prolonged  into  an  awn:  bristles  usually  2,  twice  as  long  as  the  achene: 
achene  lenticular,  3  mm.  long,  broadly  and  tnmcately  obovate,  tipped  with  a 
tooth;  the  surface  shiny,  finelv  pitted  (under  a  lens>.  S.  mariiimus. — Margins 
of  alkali  ponds  and  lakes;  said  to  range  eastward  to  New  England. 

5.  Scirpus  campestris  Britton,  111.  Fl.  1:  267.  1896.  Very  similar  to  the 
preceding,  3-5  dm.  high:  leaves  pale  green,  smooth.  2-4  mm.  wide:  inv<rfuc3Bl 
kaves  2-3.  the  longer  one  much  surpassing  the  inflorescence:  spikelets  3-10. 
oblong-cylindric,  15-25  nmi.  long,  pale  brown:  scales  ovate,  2-toothed  ana 
awned:  bristles  1-3,  much  shorter  than  the  achene  or  none:  style  2Hc]eft: 
achene  lenticular,  obovate  or  oblong-ovate,  mucronulate,  yellow^rown,  its 
suriace  strongly  cellular-reticulated. — On  the  prairies  and  coming  into  our 
range  from  the  east;  said  to  extend  west  to  Nevada. 

6.  Scirpus  nevadensis  Wats.  King's  Exp.  360.  1S71,  Stems  clustered, 
from  running  rootstocks,  1-5  dm.  high,  somewhat  flattened  above,  leafy: 
leaves  neariy  equaling  the  stem,  deeplv  channeled  or  revolute,  very  rough  on 
the  margins,  sharply  acute,  1-2  cm.  fong:  scales  brown  and  shinmg,  ovate^ 
sharply  carinate,  acutish:  bristles  1-3,  not  half  the  length  of  the  achene: 
style  2-cleft :  achene  broadly  ovate,  plano-convex,  acute,  2  mm.  long. — ^Wct 
saline  soils;  Wyoming  to  California. 

7.  Scirpus  americanus  Pers.  Syn.  1:  6S.  1S05.  Stem  sharply  S-an^ed 
throughout,  2-10  dm.  high,  with  concave  sides:  leaves  1-3.  elongated:  qiues 
1-6.  capitate,  usually  long,  overtopped  by  the  pointed  involucral  leaf:  scales 
ovate,  sparingly  ciliate,  2-cleft  at  the  apex  and  awl-pointed  from  between  the 
acute  lc4>ea:  anthers  tipped  with  an  awl-shaped  minutely  fringed  appendage: 
bristles  2-6,  about  equaling  the  obovate  dark  brown  plano-convex,  smooth 
mucronate  achene.  S.  pungens. — From  the  Atlantic  to  the  Pacific,  and  noi 
infrequent  in  our  range. 

S.  Sdrpus  lacustris  L.  Sp.  PI.  4S.  1753.  Stems  0..S-2  m.  high,  kafleas  or 
the  lower  sheaths  bearing  imperfect  leaves:  spikes  rji?ty  or  chestnut-brown, 
numerous  and  clartered  in  a  one-sided  compound  umbel-like  panicle,  the 
principal  rays  of  which  mostly  surpass  the  involucral  leaf:  scales  with  a  ssdient 
mi'^irib  extending  into  a  mucronate  point,  often  pubescent,  especially  on  the 
mid-vein:  usually  pale  with  fine  brown  lines:  bristles  not  exserted:  achene 
broadly  obovate.  terminating  abruptly  in  a  rather  short  beak. — Widely  dis- 
tributed in  North  America  and  frequent  in  oiir  range. 

0.  Scirpus  fluviatilis  (Torr.)  Gray.  Man.  527.  iS4S.  Stem  stouter  and 
taller:  leaves  fiat,  broadlv  linear,  the  upper  and  those  of  the  very  long  in- 
volucre much  exceeding  tKe  compound  umbel:  rays  5-0.  elongated,'recunred- 
spreading:  scaler  less  bucerate  and  their  awns  less  recun-ed:  achene  oboratc^ 
sharply  and  exactly  triangular,  conspicuously  pointed,  dull,  scan»ely  equaline; 
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the  bristles. — Borders  of  lakes  and  streams;  from  western  Vermont  to  Illinois 
and  Wisconsin,  and  extending  into  our  range  at  its  northeastern  border. 

10.  Scirpus  atrovirens  Muhl.  Gram.  43.  1817.  Leaves  somewhat  more 
rigid:  spikelets  dull  greenish-brown,  densely  conglomerated  (10-30  together) 
into  close  heads,  these  also  usually  densely  clustered  in  a  less  compound  pani- 
cle: scales  pointed:  bristles  sparsely  and  strongly  downwardly  barbed  above 
the  middle,  naked  below,  nearly  straight,  as  long  as  the  conspicuously  pointed 
and  obovate-oblong  triangular  achene.— Wet  meadows  and  bogs;  Colorado 
and  northward,  and  then  across  the  continent. 

11.  Scirpus  microcarpus  Presl.  Rel.  Haenk.  1:  105.  1828.  Stem  tall  and 
very  leafy:  the  umbel-hke  or  cymose  panicle  irregular,  compoima  or  decom- 
pound: the  longer  leaf  of  the  inflorescence  exceeding  the  panicle:  spikelets 
ovoid-oblong,  acute,  3-25  together  in  capitate  clusters:  scales  brown  with  a 
green  midrib,  obtuse  or  acute:  bristles  4,  barbed  to  the  base:  stamens  2:  style 
2-cleft:  achene  oblong-obovate,  plano-convex,  somewhat  ridged  on  the  back. 
S.  sylvaJticua  digynus. — ^Frequent  in  our  range  and  extending  west  to  Cali- 
forma. 

12.  Scirpus  lineatus  Michx.  Fl.  Bor.  Am.  1:  32.  1803.  Stem  triangular, 
leafy,  2-8  dm.  high,  leaves  linear,  flat:  umbels  terminal  and  sometimes  axillary, 
loose,  drooping,  the  terminal  with  a  1-3-leaved  involucre  much  shorter  thaii 
the  long  slender  rays:  spikes  oblong,  becoming  cylindrical,  on  filiform  drooping 
pedicels:  bristles  at  maturity  scarcely  exceedmg  the  green-keeled  and  pointed 
scales,  capillary,  naked,  not  barbed,  elongating,  becoming  tortuous  and  en- 
tangled, much  longer  than  the  triangular  achtne. — From  New  England  to  Wis- 
consin and  southward,  coming  into  our  range  from  western  Kansas. 

3.  ELEOCHARIS  R.  Br.    Spike  Rush 

Stems  tufted,  from  matted  or  creeping  rootstocks,  terete  or  angular,  the 
base  covered  with  closely  appressed  sheaths:  lower  scale  of  the  spikelet  some- 
times enlarged  and  bract-hke.  Scales  closely  imbricated  all  aroimd  the 
rachis.  Perianth  of  3-9  short  retrorsely  barbed  bristles,  rarely  none.  Style 
2-3-clef  t,  the  conical  or  flattened  tuberculate  base  persistent  and  mostly  jointed 
upon  the  summit  of  the  turgid-triangular  or  lenticular  achene. 

Style  2-cleft;  achene  lenticular. 

Perennial  by  horizontal  rootstocks. 

Yellowish'green,  densely  matted,  7-15  cm.  high         .         .         .I.E.  thermalis. 

Bright  green,  matted,  2-10  dm.  high 2.  E.  palustris. 

Annual,  with  fibrous  roots. 

Achene  black,  with  a  minute  tubercle        .         .         .         .         .     3.  E.  atropurpurea. 

Achene  brown,  the  ovoid  tubercle  one  fourth  as  long  as  the  achene    4.  E.  ovata. 
Style  3-cleft;  achene  3-angled  or  turgid. 

Achene  reticulated;  small  tufted  perennial 5.  E.  acicularis. 

Achene  not  reticulated;  perennials  2-4  dm.  high. 

Achene  papillose  .         .         .         .         .         .         .         .         .     6.  E.  tenuis. 

Achene  smooth 7.  E.  rostellata. 

1.  Eleocharis  thermalis  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  69.  1900.  Peren- 
nial from  a  slender  creeping  rootstock,  mostly  tufted  and  matted,  yellowish 
green:  culms  3-10  cm.  high,  somewhat  flattened,  striate:  upper  sheath  with  a 
hyaline  limb:  head  obovate,  obtuse,  about  4  mm.  long  and  3  mm.  in  diameter, 
light  yellowish  green;  scales  very  thin,  ovate,  acutish:  achenes  lenticular, 
broadly  obovate,  dark  brown,  smooth  and  shining,  about  1  mm.  long,  about 
four  times  as  long  as  the  conic  acute  tubercle.  E,  olivacea. — Wyoming,  Yel- 
lowstone Park,  Montana. 

2.  Eleocharis  jttlustris  (L.)  R.  &  S.  Syst.  2:  151.  1817.  Stems  usually 
slender,  terete,  striate,  2-10  dm.  high:  spike  oblong-lanceolate  to  linear,  acute, 
10-25  mm.  long:  scales  obtuse  or  the  upper  acutish,  thin,  brown  with  white 
margin  and  greenish  keel:  bristles  4,  about  equaling  the  achene:  achene 
obovate,  turgid,  smooth;  tubercle  broad-deltoid,  acutish  or  acute,  rarelv 
acuminate. — ^Throughout  the  continent,  and  in  most  parts  of  the  Old  World. 

3.  Eleocharis  utropurpurea  (Retz.)  Kunth.  Bnum.  2;  151.  1837,    Annual, 
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roots  fibrous:  euhns  tufted,  rery  sleiider.  2-9  cm.  hi^:  spikelet  oroidi  maajr- 
flowered,  subacute.  3-4  mm.  long:  scaies  minute,  ovate-oblong,  persistent, 
purple-brown  with  green  mid- vein:  etamens  2-3:  style  2-3-cleft:  bnstles  2-i, 
fragile,  white,  minutelv  downwardly  hi^id,  about  as  long  as  the  achene: 
achene  jet  black,  shining.  0.5  mm.  long,  smooth,  lenticular;  tubercle  eooie, 
minute. — From  C<4orado  to  Nebraska  Lnd  Iowa. 

4.  Eteocharis  ovata  'Roth;  R.  ^  S.  Syst.  2:  152.  1S17.  Culms  nearij 
terete,  1-3  dm.  hi^:  spikelets  ^obo9e^<n-oid  to  ovate-oblong,  obtuse.  2-10 
mm.  long,  dull  brown:  scales  verv  obtuse,  densely  crowded  in  many  ranks: 
style  3-cleft :  achene  obovate,  witk  narrow  base,  paie  brown,  shining!  shorter 
tluan  the  ^S  bristles,  broader  than  the  short-deltoid  acute  and  flattened 
tubercle. — Muddy  shores:  probably  within  the  eastern  pan  ci  our  ran^. 

5.  Eleochaiis  acicularis  (L.;  R.  *<!:  S.  1.  c.  Stems  with  filHx>us  roou  ^d  verj 
slender  running  rootstocks,  usually  setaceous,  3-20  cm.  high:  ^ike  3-9- 
flowered:  scales  acutish^  more  or  less  deeply  tinged  with  brown:  bristles  3  or 4, 
often  wanting:  achene  obkmg-obwate.  obscurely  triangular  and  fainthr  ribbed 
on  the  sides;  tubercle  br'jad,  short  and  blunt,  contracted  at  its  junction  witli 
the  achene. — On  sandv  or  muddv  stream  banks  across  the  continent. 

6.  Eleochaiis  tenuis  (Wiild./Schultes.  Mant.  2:  92.  1S24.  Culms 
capillari',  erect  from  running  rootstocki?.  4-angular  and  flattish,  the  skies 
cave:  sjMkelet  elliptical,  acmish,  20-30-flowered :  scales  ovate,  obtuse,  chestmit- 
purple,  with  a  broad  scarious  margin  and  green  keel :  achene  obow^ate.  roughuli> 
wrinkled.  croi*-n=^i  with  a  smaU  depressed  tubercle,  persistent  after  the  fall  of 
the  ri'^hs:  bristles  one  half  a«  king  as  the  achene  or  none. — On  our  eastern 
border  and  throughout  the  eastern  half  of  the  United  States. 

7.  Eteocharis  rosteData  Torr.  Fl.  X.  Y.  2:  347.  lv|3.  Cuhns  flattened  and 
Ftriate-grooved,  wiry,  erect,  the  sterile  ones  reclining,  rooting  and  prolifenMis 
from  the  apex,  the  sheath  transversely  truncate:  spikelet  spindle-shaped, 
12-20-flowered:  scales  ovate,  obtuse,  li^t  brown:  achene  oboi'ate-triangular, 
narrowed  into  the  confluent  p^Tamidal  tubercle,  which  is  overtopped  by  ibe 
4-6  bristles. — Across  the  continent;  infrequent  in  our  ran^. 

4.  ERIOPHORUM  L.    Cotton  Grass 

Perennials  u-ith  creeping  rootstocks  and  sometimes  enlarged  corm-tike 
bases.  Stem  (cuhn;  leafy  or  often  nearly  naked.  Spikelets  single  or  Pos- 
tered, or  umbellate.  ui?ual]y  involucrate,  with  erect  scale-like  membranaeeooa 
1-3-rjen-ed  bracts.  Bristles  naked,  usuaDy  very  numerous,  often  silky  and 
bec^rriiiig  greatly  elongated.  Style  verj'  slender  and  elongated.  Achene 
acutely  triangular. 

.V.-heTj«  ry-xn-ate:  biiptles  more  than  2  cm.  long. 

hrtwlfi  oval  or  orate,  obtuse    .         .         .         .  .         .  .  .I.E.  oereatVBiu 

Bravts  orat*-4anp©olate  .  .  ,     2.  E.  polyetadbjoa. 

Aeh«!t*e  linear-oblong;  bristles  less  than  2  cm,  long  .         .  .  .     3.  K.  fxaciie. 

1.  Eriophontm  ocreatimi  A.  Nels.  Bull.  Torr.  Bot.  Club  29:  400.  1902. 

Culms  growing  singly  from  tlie  corm-like  crowns  of  the  bhort  slender  rhixomev, 
finely  striate,  smooth,  slender,  2-3  dm.  hi^:  sheaths  2-3.  2-3  cm.  kmg,  aM. 
blade-bwiring:  blades  broadly  linear,  rather  rigid,  short,  ->-10cm.  long:  leavesof 
the  involucre  2-4.  the  loneer  lisually  surp»assing  the  inflorescence:  spikelets 3-6^ 
subirnbellate.  th-.-  Ion gf-r-fx^i uncled  ones  drooping:  scalfrs  oval  or  o^-ate,  obtuse 
or  fe:;arious-lac^rrat^.  brown:  bristles  numerous,  giisteniiie-white,  4-0  times  aa 
long  as  the  scal^f-:  ax^hene  broadly  obovate,  obtuse,  dark  brown. — C'old,  wet 
subalpine  parks:  Wyoming  and  Colorado. 

2.  Eriophorum  polystachjon  L.  Sp.  PI.  52.  1753.  Stems  stiff,  snxiodi, 
triangular  above,  nearly  terete  below.  -VS  dm.  high,  leafy:  leaves  flat,  shorter 
than  the  «?tem.  tapering  to  a  trian^rular  rigid  jxiint:  involucre  of  2-4  leavei^ 
commonly  equaling  or  ':-xc«^e<iing  the  inflorescence:  Fpikel*-ts  ^:^12,  ovoid  or 
oblwjg.  noddiijg.  in  a  terminal  more  or  less  compound  umbel:  rays  filiform: 
scales  ovate-lanceolate,  acute,  or  acuminate,  purple-green  or  brown:  brisUei 
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numerous,  bright  white,  2^30  mm.  long:  achenes  obovoid,  obtuse,  light 
brown. — In  cold  bogs;  from  Colorado  to  Canada  and  east  to  the  Atlantic 
States. 

3.  Eriophorum  gracile  Koch,  Roth,  Cat.  Bot.  2:  259.  1800.  Culms  slender, 
2-4  dm.  nigh,  somewhat  triangular:  leaves  slender,  channeled-triangular, 
rough  on  the  angles:  involucre  short  and  scale-like,  mostly  1-leaved:  peduncles 
rough  or  roughish-pubescent:  spikelets  3-7,  small,  when  mature  the  copious 
white  wool  12-15  mm.  long:  scales  light  brown,  3-nerved:  achene  linear- 
oblong. — Cold  bogs;  across  the  continent  through  the  northern  tier  of  States. 

6.  HEMICARPHA  Nees. 

Spikelet,  flowers,  etc.,  as  in  Scirpus  except  that  there  is  a  minute  translucent 
scale  (readily  overlooked)  between  the  flower  and  the  axis  of  the  spikelet. 
Stamen  only  one.    Styles  2-cleft.    Bristles  or  other  perianth  none. 

1.  Hemicarpha  aristulata  (Coville)  A.  Nels.  Bull.  Torr.  Bot.  Club  29:  460. 
1902.  Annual,  glabrous,  culms  few  to  several,  erect,  8-15  cm.  high,  filiform 
or  capillary,  exceeding  the  capillary  leaves:  involucral  leaves  2-3,  unequal, 
5-20  mm.  long:  spikes  2  (sometimes  only  1),  ovoid,  3-5  mm.  long:  scales 
rhombic,  acuminate,  the  body  nearly  1  mm.  long,  scarious-margined,  some 
of  the  margins  turning  brown,  with  a  green  midrib  and  inconspicuous  aerves; 
the  acumination  green,  subulate,  somewhat  spreading,  nearly  as  long  as  the 
body  of  the  scale  or  in  the  lower  ones  longer:  sepal  large,  as  long  as  the  ovule, 
obtuse  or  even  with  a  truncate  or  toothed  apex:  filament  barely  exceeding  the 
ovule:  style  short,  its  branches  inconspicuously  if  at  all  barbellulate :  achene 
obovoid,  shorter  than  the  body  of  the  scale. — Rare;  moist  sandy  cailons'. 
eastern  part  of  our  range,  to  Kansas  and  Texas. 

6.  ELYNA  Shrad. 

Perennial  herbs  with  filiform  leaves,  radical  or  sheathing  the  stems  at  base. 
Lowest  glume  inclosing  an  ovary  with  a  long  trifid  style;  the  next  one,  or 
rareljr  the  next  two,  inclosing  3  stamens;  often  a  rudimentary  glume  or  awn 
termmating  the  rachis;  occasionally  only  one  glume  to  a  spikelet. 

1.  Elyna  Bellardii  (All.)  Koch,  Linnaea  21:  61^6.  1848.  Stems  caespitose, 
1-3  dm.  high,  striate-angled :  leaves  shorter  than  the  stem:  spikelets  few, 
small,  and  brown,  in  a  somewhat  clavate  spike  20-25  nmi.  long.  Kobresia 
scirpina. — The  Colorado  mountains. 

7.  CAREX  L.*    Sedge 

Perennial  grass-like  herbs,  with  3-ranked  leaves,  mostly  triangular  culms, 
and  spikes  in  the  axils  or  exserted  from  the  sheatns  of  leaf-like  or  scale-like 
bracts.  Flowers  in  spikes,  imperfect,  the  staminate  and  pistillate  in  different 
parts  of  the  same  spike  (spike  androgynous),  or  in  separate  spikes  on  the  same 
culm  (plant  monoecious),  or  rarely  on  entirely  distinct  plants  (plants  dioecious). 
Staminate  flower  composed  of  three  stamens  borne  beneath  a  bract  or  scale. 
Pistillate  flower  composed  of  a  single  pistil  bearing  2  or  3  exserted  styles,  form- 
ing in  fruit  a  lenticular  or  triangular  achenium  which  is  inclosed  in  a  more  or 
less  inflated  sac  (perigvnium)  borne  in  the  axil  of  a  scale. 

Theoretically  each  flower  is  entirely  destitute  of  floral  envelopes,  and  borne 
on  a  branch  which  springs  from  the  axil  of  a  scarious  bract  (the  scale  of  the 
following  descriptions),  the  inclosing  perigynium  of  the  fertile  flowers  answer- 
ing to  one  (or  two)  connate  bractlet.    In  the  subgenus  Vignea  of  the  present 

♦  The  treatment  of  this  genus  remains  essentially  unchanged.  As  prepared  for  the 
original  Manual  by  Dr.  L.  H.  Bailey,  both  the  keys  and  the  full  diagnoses  have  proven 
unusually  satisfactory.  Relatively  few  new  species  have  been  described  in  the  meantime. 
Some  of  these  have  been  inserted  and  some  of  the  seemingly  extralimital  ones  have  been 
excluded.    Changes  in  nomenclature  are  of  course  noted.     Though  the  treatment  is  not 

auite  in  harmony  with  the  rest  of  this  volume,  it  seems  well  to  retain  both  the  artificial  and 
tie  natural  keys. 
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elatxxBtioD,  the  qnkefets  or  spieulae  of  authore  are  called  9jnke9,  idiich  they 
trulj  are,  and  they  are  ccmgioaierated  into  heads.  The  genus  is  an  exceedingly 
critical  one  and  its  study  should  not  be  attempted  with  unripe  or  imperfect 
specimens. 

I.  Spike  one,  terminal,  atrietly  aimf^  ataminate  at  the  top,  or  in  dioeeions  plants  (4  Je  SS) 
all  staminate  or  all  pistillate 

Stiamas  three. 

Feriomiiim  spindle-diaped  or  lanceolate,  daric  brown  or  porple  .  1«  2 

Perissmium  mort.  mostly  ovate  or  eiliptie. 
Perfectly  smooth. 

Periaynia  1  to  3.  conspicuously  spreading,  or  remote  ftmn  the  staminate  portion. 

Oborate,  obtuse 8 

Elliptic,  sharply  beaked 11 

Perisynia  sevaal,  omtinuous  with  the  staminate  portion. 

Scales  leaf-like 9 

Scales  short,  ciliate 81 

Scales  short,  entire. 

Very  broad,  covering  the  petigjnium       ••••.•.     10 

Narrower,  snorter  than  the  perigyninm 13 

Scabrous  or  hairy. 

Perigynia  1  to  4.  scabrous  above 8 

Perigynia  several  to  many,  hairy 4 

Stigmas  two -40 

II.  £pikes  an  aggregated  into  a  round  or  ovoid  anintcrmpted  head,  sdgmaa  two. 

Spikes  densdy  packed,  the  individual  ones  scarcely  diseemible. 
Head  tawny  or  brown. 

Subtended  by  1  or  2  long  leafy  bracts .87 

Naked  or  nearly  so. 

Perigyniunt  nearly  orbicular,  daric ,         »         .         ,     ST 

Peri»iuum  ovate  or  lanceolate. 

Spucea  staminate  at  base 03,  04,  05w  00 

Spikes  staminate  at  top. 

Perigynium  rough-angled  44,  45.  40,  47 

Perigynium  smooth 48, 40.  50,  81 

Head^reen 45 

Spikes  smiply  aggregated,  the  individual  ones  readily  recognised. 

Spikes  nearly  linear,  light  cokured 88 

Spikes  oval  or  ovoid. 

Perigsmium  wing-margined. 

Broadly  ovate  or  oval 00,  71 

Lanceolate 08^  19 

Perig3mium  wingleas. 

Nerved,  beak  longer  than  the  body ....88 

Nerveleas. 

Heads  small,  globular SO,  Si 

Heads  oblong 01 

ni.  Some  or  an  of  the  spikes  distinct. 

Terminal  spikes  staminate  above  (staminate  flowers  inconspicuous),  qnkes  often  all 
approximated  into  an  interrupted  head  or  panicle,  stigmas  alwajrs  two. 

Perigj-niimi  stronjdy  nerved  82;  88 

Perigynium  nervdeas  or  nearly  so 41, 4%  48 

Terminal  spike  staminate  below. 
Stigmas  two. 

Spikes  very  dark  30,  37,  88^  10 

Spikes  tawny  or  whitish. 
Perigynium  lanceolate. 

Thin  and  scale-like 08 

More  or  less  thick  and  rounded. 

Heads  fulvous 70 

Heads  9ilver>-  or  silvery-tawny 80 

Perigynium  ovate,  wing-margined -     71 

Perig>-nium  ovate,   not  mar^ned 00, 01,  OS 

Terminal  spike  mixed:  the  intermediate  spikes  of  the  tawny  interrupted  head  staminate. 

Perigynium  short  and  broa/i,  riark-colored 88 

Perigynium  ovate  or  ovate-lanceolate,  straw-colored .80 

Terminal  spike  or  spikes  entirely  staminate. 
Stigmas  two. 

Perigj-nium  strongly  nerved 28 

Perigynium  nervelesa  or  nearly  so. 

Bracts  all  leaf-like .         .     88 

Bracts  not  conspicuously  leaf-like. 
Spikes  rounder]  or  ovaJ. 

Staminate  spike  short-stalked 21,  30;  84 

Staminate  spike  sessile 30b  37, 88 
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Spikes  oblong  or  long-oylindrical. 

Perigsmium  ovate,  green  or  brown-purple  .        •        •        ,       27,  28,  29,  31,  32 

Perigynium  oboyate,  yellow  or  whitish 14 

Stigmas  three. 
Perijsynium  hairy. 

Pistillate  spikes  few-flowered,  almost  globular,  mostly  sessile. 

Scales  ciliate 4 

Scales  not  oiliate. 

Spikes  greenish;  culms  slender 6a,  66 

Spikes  colored 5 

Pistillate  spikes  several  to  many-flowered,  oblong  or  cylindrical. 

Perigynium  conspicuously  nerved 19 

Perigsmium  nerveless  or  nearly  so. 

Plant  hairy  throughout 13 

Plant  smooth 18 

Perigynium  smooth. 

Pistillate  spikes  pendulous  or  nodding. 

Beak  slender,  longer  than  body  of  perigynium*  spikes  greenish-white    «        .17 
Bodjr  of  perigvnium  as  long  or  longer  than  beak. 

Spikes  small,  6  or  fewer-flowered;  plant  delicate 16 

Spikes  oblong,  pendulous,  dark 35 


Spikes  thick  and  lon^ ;  perigynium  inflated. 

T»._: iyjjj  greemsh  straw-colored,  slend ^ ^ 

i  10-nerved 20 


Perigynium  greemsh  straw-colored,  dender-beaked,  conspicuously  more 
than  J  '^ 


Perigynium  straw-colored  or  often  purplish. 

More  or  less  ascending 22,  23 

Conspicuously  squarrose 24 

Spikes  all  erect. 

Short-oblong,  densely  flowered. 

.    Beak  short,  stout,  truncate 13 

Beak  longer  than  bodv 17 

Cylindrical;  perigynium  Beaked. 

Perigynium  lanceolate,  flattened 16 

Perigynium  thin,  inflated,  straw-colored  or  purple. 

More  or  less  ascending  22,  23 

Conspicuously  squarrose 24 

/ 

Subgenus  I.  Eucarez.  Staminate  flowers  forming  one  or  nK)re  terminal 
linear  or  club-shaped  spikes  which  are  often  pistillate  at  base  or  apex,  or  occa- 
sionally having  a  few  pistillate  flowers  intermixed.  Pistillate  flowers  usually 
in  distinct  and  normally  simple  mostly  peduncled  spikes  which  are  seldom 
aggregated  into  heads.  Cross-section  of  the  perigynium  circular  or  obtusely 
angular  in  outline.  Style  commonly  3-parted  and  the  achenium  trigonous  or 
triquetrous. 

§  1.  Spike  single  (in  our  species),  androgynous j  staminate  at  the  top,  the  rhachis 
conspicuously  jointed:  perigynium  lanceolate  or  svindleshaped,  longer  than 
the  scale,  deflexed  at  maturity:  stigmas  very  rarely  two. — Deflexocarpae. 
Low  and  mostly  slender  species. 

*  Perigynium  hrovm,  spindte-shaped  or  narrowly  ovate,  stipitate,  little  longer 
than  the  scale. — Pubxjcares  Tuckm. 

1.  Carex  pyrenaica  Wahl.  Vet.  Akad.  Nya  Handl.  Stockh.  24:  139.  1803. 
Culms  5-16  cm.  high,  slender:  spike  dense,  oblong,  brown  or  purple,  the  fertile 
flowers  erect  until  full  maturity:  leaves  narrow,  mostly  involute-filiform, 
shorter  than  the  culms:  staminate  flowers  few,  occupying  one  third  or  less  the 
length  of  the  spike:  perigynium  few-nerved  or  nerveless,  usually  shining  at 
maturity. — Hign  mountains  of  Colorado,  Utah,  and  northward. 

2.  Carex  nigricans  C.  A.  Mey.  Mem.  Acad.  St.  Petersb.  1:  210.  t.  7.  1831. 
Stouter:  leaves  nearly  flat,  2  mm.  broad:  staminate  flowers  usually  con- 
spicuous and  occupying  about  half  the  spike:  perigynium  somewhat  ventricose, 
dull:  otherwise  as  in  the  last,  with  which  it  grows. — Evidently  the  more  com- 
mon species. 

§  2.  Spikes  one  or  more:  staminate  spike  always  single,  usually  distinct,  sessile 
or  nearly  so,  sometimes  androgynous  with  all  the  pistillate  flowers  borne  at 
its  base:  pistillate  spikes,  if  any,  small  and  globular,  mostly  sessile,  more  or 
less  approximate:  bracts  short  or  none,  sheatMess:  verigynium  ovate  or  gld)- 
vlar,  hirsute  (thin  and  scabrous  in  No.  3),  tightly  surrounding  the  ache- 
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niumf  usually  hearing  a  beak  half  its  length:  pUtiUate  scales  acute  (except 
in  Nos.  3  and  4):  stigmas  rarely  2. — Sphaeridiophorae  Drejer.  Low 
species  in  dry  places,  the  leaves  all  radical.     No.  4  is  dioecious. 

*  Spike  one,  androgynous. — Filifoliae  Tuckm. 

3.  Carez  filifolia  Nutt.  Gen.  2:  204.  1818.  Caespitos^:  culms  slender,  ob- 
tusely angled  and  smooth,  1-3  dm.  high,  when  full  grown  longer  than  the 
filiform  rigid  leaves,  their  ba-ses  surrounded  by  dry  brown  leafless  sheaths 
which  at  length  break  up  into  fibers:  spike  1-3  cm.  long,  ferruginous  or  whitish, 
bractless,  the  staminate  portion  sometimes  nearly  free  from  the  pistillate  por- 
tion: perigynium  broadly  triangular-obovoid,  thin,  few-nerved  or  nerveless, 
scabrous  or  slightly  hairy  above,  abruptly  contracted  into  a  short,  stout,  white- 
hyaline  entire  beak,  about  the  length  or  shorter  than  the  very  broad  hyaline- 
margined  clasping  scale:  perigynium  containing  a  short  serrate  racheola.  (C. 
oreocharis  Holm.  Am.  Jour.  Sci.  IV.  9:  358.  1900.) — Dry  plains  and  moun- 
tains from  Colorado  westward  and  northward. 

3a.  Carez  filifolia  miser  Bailey,  Proc.  Am.  Acad.  22:  122.  1886.  Low, 
usually  5-10  cm.  high,  the  leaves  very  rigid:  pistillate  portion  of  the  spike  not 
conspicuous:  pistillate  scales  much  narrower  than  in  tne  species,  the  margins 
scarcely  hyaline:  perigynium  much  smaller  and  flatter,  entirely  concealed 
under  the  scale,  oblong-obovate,  smooth.  (C.  elynoides  Hohn.  1.  c.  366.) — 
Alpine  in  Colorado  and  westward  to  the  Sierras. 

4.  Carez  scirpoidea  Michx.  Fl.  Bor.  Am.  2:  171.  1803.  Creeping:  culms  in 
flower  short,  elongating,  1-4  dm.  high  in  fruit  and  exceeding  the  broad  and 
flat  leaves,  more  or  less  scabrous  on  the  an^es  at  least  above,  the  basal  sheaths 
not  splitting  into  fibers:  spike  ferruginous,  linear  or  club-shaped,  1-5  cm. 
long,  occasionally  with  1  or  2  accessory  spikes  at  base:  perigynium  ovate  or 
obovate,  hairy,  lightly  nerved,  about  the  length  (or  a  little  longer)  of  the 
ciliate  more  or  less  obtuse  scale:  scales  on  the  staminate  plant  hyaline-margined, 
not  ciliate. — High  mountains;  Colorado  and  Utah,  northward  and  westward. 

*  *  Spikes  two  to  several,  the  lower  occasionally  peduncled  or  sometimes  rod- 
ical:  perigynium  contracted  below,  usually  bearing  two  prominent  ribs,  the 
very  short  or  often  prolonged  beak  slightly  2-toothed. — Montanab  Fries  (in 
part). 

■*-  Culms  upright,  as  long  or  longer  than  the  leaves:  spikes  closely  flowered, 
mostly  aggregated  at  the  top  of  the  culm. 

5.  Carez  pennsylvanica  Lam.  Encycl.  3:  388.  1789.  Extensively  creeping: 
culms  few,  slender,  1-3  dm.  high:  staminate  spike  conspicuous,  1-2  cm.  long, 
often  club-shaped,  sessile  or  shortly  peduncled,  sometimes  pistillate  at  the 
top:  pistillate  spikes  1-4,  the  lower  one  very  rarely  2-3  cm.  remote,  the  upper 
ones  bractless,  the  lower  sometimes  subtended  by  a  short  and  subulate  brown 
bract:  perigynium  globose  or  roundish-obovoid,  abruptly  contracted  into  a 
short  or  often  long  beak,  usually  shorter  than  the  acute  or  cuspidate  brown  or 
rarely  whitish  scale. — Dry,  sandy  plains;  a  variable  species,  widely  distrib- 
uted. 

6.  Carez  deflexa  Homem,  Plantel.  Ed.  3.  1:  938.  1821.  This  species  does 
not  occur  in  our  range,  but  the  following  varieties  are  rather  common. 

6a.  Carez  deflexa  Farwellii  Brit.  Fl.  1:  334.  1896.  Rather  stiff,  1-3  dm. 
high,  in  dense  tufts:  most  of  the  culms  somewhat  exceeding  the  leaves:  stam- 
inate spike  prominent  and  erect,  6-10  mm.  long,  sessile  or  very  short- 
peduncled:  pistillate  spikes  two  or  three,  all  scattered,  the  uppermost  at  or 
near  the  base  of  the  staminate  spike,  the  lowest  usually  very  prominently 
peduncled  and  subtended  by  a  conspicuous  bract  which  surpasses  the  culm, 
all  rather  compactly  3-8-flowered,  green,  or  brown  and  green:  radical  spikes 
usually  abundant:  perigynium  oval,  obtusely  3-angled,  pubescent,  the  beak 
as  long  as  the  body:  scales  large  and  sharp,  equaling  or  exceeding  the  peri- 
gjmium.  C.  deflexa  media  BaUey. — Mountains;  Montana  and  Colorado  to 
Oregon. 
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'}-  H-  Culma  mostly  shorter  than  the  leaves:  spikes  looser  flowered  and  more 
scattered,  often  radical, 

66.  Carex  deflexa  Rossii  (Boott)  Bailey,  Mem.  Ton*.  Bot.  Club  1:  43. 
1889.  Stiff  throughout,  very  strict,  the  leaves  mostly  equaling  or  exceeding 
the  culms,  the  whole  plant  usually  light-colored:  staminate  spike  much  as  in 
the  last,  often  larger:  pistillate  spikes  1-3,  distinct  or  sometimes  scattered, 
loosely  1-4-flowered:  radical  spikes  usually  abundant:  scales  very  sharp, 
greenish-white  or  very  rarely  bearing  an  inconspicuous  colored  margin.  (C. 
Rossi  Boott.) — Mountains;  Cfolorado  to  British  Columbia. 

7.  Carex  umbellata  Schk.  Riedgr.  Nachtr.  75.  f.  171.  1806.  Rootstock 
stout,  mostly  hori':ontal:  culms  many,  mostly  very  short  and  crowded  and 
concealed  among  the  leaves,  sometimes  1  dm.  long:  leaves  many,  generally 
short,  stiff  and  curved,  sometimes  weak  and  straggling  and  10-15  cm.  long: 
staminate  spike  12  mm.  or  less  long,  not  usually  distinct  and  conspicuous: 
pistillate  spike  usually  crowded  among  the  bases  of  the  leaves,  sometimes  one 
or  more  of  them  exserted  and  clustered  with  the  staminate  spike:  perigynium 
globose-elliptic,  more  or  less  flattened,  produced  into  a  flattened  toothed  beak 
as  long  as  tne  body. — Colorado  to  Oklahoma;  and  common  eastward. 

7a.  Carex  ujnbcllata  brevirostris  Boott,  lUustr.  2:  99.  1860.  Beak  much 
shorter  and  minutely  toothed,  the  perigjrnium  rounder  or  somewhat  3-sided. — 
Mongollon  Mountains,  New  Mexico,  and  near  Golden  City,  Colorado;  also  in 
California  and  British  America. 

§  3.  Spikes  androgynous^  staminate  above:  pistHUUe  flowers  few,  often  rewrote, 
usually  on  a  more  or  less  zigzag  rachis:  scales  prolonged  and  leaf -like  (sca- 
rious  and  often  short  in  No.  8):  perigynium  smooth,  or  slightly  hispid  above, 
mostly  tightly  inclosing  the  achenium,  the  beak,  if  any,  straight. — Phyllo- 

.  STACHY8  Carey. 

*  Culms  aU  as  long  or  nearly  cw  long  as  the  leaves:  staminate  flowers  conspic- 
uous: pistillate  flowers  very  few  and  large:  beak  very  short. — Phyllobtach- 
YAE  Bailey. 

8.  Carex  Geyeri  Boott,  Linn.  Trans.  20:  118.  1846.  Stoloniferous:  culms 
very  slender,  angled,  rough,  about  3  dm.  high,  about  the  length  of  the  flat 
rough-edged  leaves:  staminate  portion  of  the  spike  usually  appearing  distinct, 
1-3  cm.  long:  pistillate  flowers  1-2,  large^  erect  with  the  racnis:  perigynium 
triangular-obovoid,  6  mm.  long,  the  conspicuous  angles  obtuse,  one-nerved  on 
the  two  inner  sides,  very  smooth,  with  a  very  short  entire  erose  and  hyaline 
beak:  scales  thin  and  brown,  acute,  two  to  four  times  the  length  of  the  peri- 
gynium.— Mountains  of  Colorado,  Uta^,  and  Montana. 

*  *  Culms  mostly  much  shorter  than  the  leaves:  staminate  flowers  inconspic- 
uous: perigynium  smaU,  the  beak  produced  to  half  its  length  (or  more):  scales 
very  green  and  much  dilated,  often  concealing  the  perigynia,  and  readily  mis- 
taken for  bracts. — Bractoideae  Bailey. 

9.  CarexdurifoliaBailey,  Bull.  Torr.  Bot.  Club  20:  428.  1893.  Caespitose: 
culms  3-15  cm.  high,  sharply  angled:  leaves  lax  and  smooth:  staminate  portion 
of  the  spike  about  3-flowered:  pistillate  flowers  2-4,  aggregated,  more  or  less 
spreading:  perigynium  globose-ovate,  inconspicuously  nerved,  smooth  or  very 
slightly  scabrous  above:  lower  scales  longer  than  the  culm.  C.  Backii. — Dry 
and  rocky  hills;  Colorado  to  British  America. 

§4.  Spike  one  (in  our  species),  small,  the  pistillate  flowers  few:  perigynium 
smooth  {sometimes  minutely  dentate  on  the  angles),  firm  or  homy,  mostly 
shining  or  glossy,  lightly  nerved  or  nerveless,  bearing  a  short  beak:  scales  ob- 
tuse with  hyaline  margins:  stigmas  3. — Lamprochlaenae  Drejer.  Small 
plants,  with  creeping  rootstocks.  Our  species  all  fall  imder  the  group  Ru- 
pestres  Tuckm. 

10.  Carex  rupestris  All.  Fl.  Ped.  2:  264.  1785.  Caespitose  and  somewhat 
stoloniferous:  culms  obtusely  angled,  erect,  3-10  cm.  nigh,  usually  a  little 
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longer  than  the  long-pointed  and  mostly  channeled  leaves:  sfSke  liiiear  or 
clavate,  1-3  cm.  long:  perigynimn  upri^t,  plano-convex,  obovate  or  eOiptie. 
firm  in  texture,  dull,  venr  liglitly  nerved,  abruptly  contracted  into  a  short  and 
stout  truncate  beak,  hidden  by  the  amplectant  and  very  broad  dark  scale. — 
Colorado  and  far  northward. 

11.  Carez  obtusata  Ulj.  Kon^.  Acad.  Hand.  69.  t.  4.  1793.  Very  ex- 
tensively creeping  by  long  and  slender  brownish  rootstocks:  culms  5-15  em. 
high,  longer  than  the  flat  and  long-pointed  leaves:  spike  at  maturity  ovate  or 
narrowly  ovoid,  12  mm.  or  less  long,  the  pistillate  flowers  4-10:  perigynium  at 
first  pale,  brownish  at  the  top.  when  mature  spreading  and  becomingbrown  or 
dark  brown-purple,  glossy,  very  homy  in  texture,  turgid-ovate,  stipitate,  con- 
tracted into  a  stout  obliquely-cut  and  conspicuously  white-hyaUne  beak, 
longer  and  broader  than  the  membranaceous,  acute,  and  often  deciduous  scale: 
acli^nixmi  short  and  broadly  triangular. — S<Hith  Faik,  Colorado,  to  Montana, 
westward  and  northward. 

f  5.  Spikes  2  or  more  (1  in  No.  12),  mare  or  lest  pedimded:  tiaminaU  apUot 
one  in  our  species:  pistiUaU  spikes  mostly  compaeUy  fiawered  and  eyHm- 
dricalj  erect:  bracts  leafy,  sheathing  or  sheathless:  perigyniwn  firm  in  tev- 
twre,  smooth,  slightiy  inflated ,  very  shortly  and  stoutly  beaked  or  aometimet 
beaklcss,  conspictumdy  nerved. — Brachyrhtnchae.  Slender,  not  veiy 
leafy  species. 

*  Spike    one,    staminate    abate:      perigynium    beakless. — Polttrichoidkak 

Tuclm. 

12.  Carex  leptalea  Wahl.  Kongf.  Vet.  Acad.  HandL  n.  24:  139.  1803. 
Caespitose :  culms  many,  almost  capillary,  usually  longer  than  the  very  narrow 
leaves:  staminate  flowers  very  few:  perigynia  2-8,  sdtemate  and  impressed, 
green,  triangular  below,  flattened  towards  the  top,  blunt  or  emarginate  at  the 
apex,  much  longer  than  the  ovate  acute  scale:  stigmas  rarely  2.  C.  pol^ 
trichoides. — Low  ground,  Colorado  and  northward. 

*  *  Staminate  spike  in  our  species  sessile  or  short-stalked:  pistillate  spiket 
short:  perigynium  obtuse  or  short-heaked,  straight  at  the  apex,  longer  than 
the  white  or  tawny  acute  scale. — Pali-ESCentes  Fries. 

13.  Carex  abfareviata  Prescott.  Boott,  Trans.  Linn.  Soc.  20:  141.  1846. 
Culms  2-4  dm.  high,  sharply  angled,  longer  than  the  hairy  leaves:  pistillate 
spikes  1-3.  roundish,  approximate,  almost  sessile:  perigynium  round-obovate, 
simken  at  the  top,  very  abruptly  tipped  with  a  short  stout  hyaline-margined 
beak:  bracts  short,  about  the  length  of  the  culm,  sheathless.  C.  Torreyi. — 
Colorado  and  northward  into  British  America. 

*  *  *  Staminate   spike    usually  long-pedunded:  pistillate  spikes  scattered,  aU 

(at  leojgt  the  lower)  on  exserted  stalks:  bracts  shorter  than  the  culm  Qonger 
in  No.  14;,  sheathing:  perigynium  glaucous^een  before  maturity,  becon^ 
ing  pale  or  yellow,  the  apex  Mique  or  bent  and  short-beaked  (or  nearly  beak- 
less  in  Xo.  14). — P.oacEAE  Tuckm. 

14.  Carex  anrea  Xutt.  Gen.  2:  205.  1818.  Stoloniferous:  culm  4-25  cm. 
high,  slender,  sharply  angled,  longer  or  shorter  than  the  flat  and  narrow 
glaucous  leaves:  bracts  leaf-like,  the  lower  much  exceeding  the  culm:  sfSkss 
3-6.  the  staminate  often  nearly  sessile,  the  pistillate  loosely  flowered,  the  lower 
remote,  often  on  radical  peduncles:  scales  colored  on  the  margins,  ovate, 
shorter  than  the  turgid,  globose  or  pear-shaped,  bright  yellow  or  straw- 
colored  and  wholly  obtuse  or  slightly  pointed  perigjTiium :  stigmas  commonfy 
two. — Common  throughout  on  moist  grassy  lullsides  and  low  mountains.  A 
delicate  and  pretty  sjjecies,  readily  distinguished  when  mature  by  its  bright 
colored,  often  almost  fleshy  perigynia.  The  staminate  spike  is  occasicmal^ 
pistillate  at  the  ap>ex. 

i  6.  Staminate  spike  mostly  solitary  and  peduncled,  pistillate  spikes  several 
or  many,  more  or  less  loosely  flowered,  all  or  the  lower  on  filiform  weak  or 
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nodding  peduncles:  bracte  foUaceous  and  sheathing:  perigynium  thin  and 
membranaceous,  usually  slender  or  chlong,  tapering  graduaUy  into  a  dis- 
tinct or  long  minutely  toothed  straight  beak,  smooth  and  shining  (in  No.  16 
usually  hairy  on  the  angles  and  not  lucid),  mostly  light-colored,  somewhat 
inflated;  scales  thin,  white,  tawny,  or  brown. — Hymbnochlaenae  Drejer. 
Mostly  slender  and  open-flowered  Lax-growing  species. 

*  Terminal  spike  aU  staminate:  pistillate  spikes  oblong,  club-shaped  or  cy- 
lindrical (very  small  in  No.  16):  perigynium  few-nerved  or  nerveless,  tawny 
or  whitish, — Flexiles  Tuckm. 

15.  Carez  capillaris  L.  Sp.  PL  977.  1753.  Usually  densely  caespitose: 
culms  very  slenaer,  varying  from  3-30  cm.  in  height^  much  longer  than  the 
numerous  very  narrow  radical  leaves:  pistillate  spikes  1-4,  loosely  3-10- 
flowered,  long-exserted  and  nodding,  the  lower  often  very  remote:  perigynium 
small,  ovate  or  ovate-oblong,  contracted  into  a  nearly  entire  beak  of  about 
half  its  length,  about  the  length  or  longer  than  the  white  or  tawny  hyaline 
scale. — High  mountains  from  Colorado  westward  and  northward.  A  delicate 
species,  variable  in  size  and  in  the  length  and  shape  of  the  pistillate  scales. 

16.  Carex  ablata  Bailey,  Bot.  Gaz.  13:  82.  11888.  Stoloniferous:  culm  slen- 
der, 3-5  dm.  high,  much  longer  than  the  short  and  rather  broad,  many-nerved, 
lax  radical  leaves:  bracts  conspicuously  and  loosely  sheathing,  the  lower  more 
or  less  leaf-like,  the  upper  setaceous:  pistillate  spikes  ferruginous.  2-3  cm. 
long,  the  lower  club-shaped  and  long-exserted,  the  upper  more  or  less  cylin- 
drical and  often  sessile  or  nearly  so  and  approximate:  perigynium  lanceolate, 
sli^tly  inflated,  flattened,  at  first  wholly  or  partly  green,  at  length  becoming 
more  or  less  ferruginous,  obscurely  nerved,  hairy  on  the  angles,  tapering  and 
2-toothed,  longer  than  the  acute  scale.  C.  frigida, — Utah  ana  Wyoming  to 
Oregon. 

17.  Carex  longirostris  Torr.  Ann.  Lye.  N.  Y.  1:  71.  1824.  Caespitose:  culm 
rather  strong,  2-5  dm.  high,  obtusely  angled,  rather  longer  than  the  flat  and 
soft  leaves:  pistillate  spikes  2-3,  greenish- white,  short,  thick,  nearly  erect: 
perigynium  large,  2-nerved,  green  and  shining,  produced  into  a  slender  white- 
tipped  toothed  beak  of  half  or  more  its  length:  scale  white,  acute  or  cuspidate, 
about  Jhe  length  of  the  perigynium. — Colorado. 

§  7.  Staminate  spikes  one  or  more:  pistillate  spikes  two  to  several,  stout,  erect, 
mostly  shortly  peduncled,  somewhat  squarrose  or  compose  in  appearance:  peri- 
gynium thick  in  texture,  hairy,  more  or  less  spreading,  distinctly  and  stoutly 
straight-beaked,  the  teeth  short:  scales  prominent. — Lasiocarpae  Fries. 
Stout,  mostly  tall  species,  in  wet  or  grassy  places.  Our  species  falls  imder 
the  group  Lanuginosae  Carey. 

18.  Carex  lanuginosa  Michx.  Fl.  Bor.  Am.  2:  175.  1803.  Stoloniferous: 
culms  3-8  dm.  high,  strong:  leaves  flat,  2-4  mm.  broad,  about  the  length  or 
longer  than  the  culm:  staminate  spikes  1-3,  the  lower  small  and  aggregated  at 
the  base  of  the  terminal  one:  pistillate  spikes  1-4,  remote,  sessile  or  nearly  so, 
or  the  lower  pedimcled,  1-5  cm.  long,  often  loosely  flowered  at  the  base:  bracts 
leaf-like,  usually  much  exceeding  the  culm,  the  upper  sheathless:  perigynium 
ovate  or  shortly  ovoid,  abruptly  contracted  into  a  very  short,  erect,  divergently 
and  very  shortly  toothed  oeak:  scales  ovate,  purple,  acute  or  cuspidate, 
shorter  or  longer  than  the  turgid  and  densely  hairy  perigvnium.  .  C.  filiformis 
latif alius. — Swampy  places,  in  most  parts  of  the  northern  half  of  the  continent. 

§  8.  Staminate  spikes  two  or  more,  long-stalked:  pistillate  spikes  two  to  several, 
usually  all  peduncled,  long  and  heavy,  loosely  flowered,  erect  or  nodding: 
perigynium  large,  thick  in  texture,  strongly  nerved,  hairy  or  smooth,  pro- 
duced into  a  long  beak  which  terminates  in  very  conspicuous  awl-like  erect 
or  spreading  teeth. — Echinostachyae  Drejer.    Coarse  species. 

19.  Carex  aristata  R.  Br.  Frank.  Journ.  751.  1836.  Culms  very  stout, 
sharply  angled:  sheaths  and  under  side  of  the  leaves  sparsely  hairy:  staminate 
i^ikes  3-8,  usually  considerably  separated;  the  scale  very  long,  loose  and 
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pointecl:  fHsdllate  ^Mkes  oS  cm.  loog,  8  mm.  or  more  broad,  upright,  seatterad, 
loQsdy  flowered  at  the  base:  perigynium  very  stnmgly  nerved,  smooth,  ovmle- 
lanceoiate,  terminated  by  very  conspicuous,  divaricate,  smooth,  and  «lg*»*if 
teeth,  usuafly  longer  thsm  the  rough-awned  scale.  C.  trichocarpa  aritiaigLr^ 
Cokmdo  and  northward,  thence  across  the  contin^it. 

I  9.  SlerUe  and  feriUe  spikes  one  to  several  or  many:  feriUe  spikes  mostly  large 
and  compaeUy  floirered:  perigynium  much  inflated  {cross  section  nearly  twice 
or  much  mare  than  twice  the  width  of  the  mature  aehenium),  membranaeemu, 
smooth,  conspicuously  nerved  (or  nearly  nerveless  in  No.  21),  tapering  imSo 
a  toothed  beak  as  long  as  the  body  or  longer. — Phtsocarpas  Dtejer.  Mosdjr 
laige  and  stout  species.  No.  21  is  the  least  developed  of  the  section,  and 
in  some  forms  it  appears  to  ally  itaelf  with  other  and  very  diswmilar  ase- 
tlons. 

*  Staminale  spikes  commonly  more  than  one:  pistillate  spikes  usually  long  amd 
densely  cylindrical  (short  in  No.  21  and  occasionally  in  No.  24):  perigynium 
smooth  and  shining^  long-beaked,  at  maturity  yellow  or  strauxoloredf  or  oo- 
casionally  partly  reddishrpurple. — Vesicariae  Tuckm. 

-i-  Staminale  spike  one:  pistillate  spikes  comose^  cylindrical  and  drooping  or 
spreading:  bracts  sheathless  or  nearly  so:  beaks  long. 

20.  Carex  hTstrictna  Muhl.  Willd.  Sp.  Fl.  4:  282.  1805.  Plant  rather  len- 
der, pale,  3-5  dm.  high:  spikes  2-4,  narrow,  2-5  cm.  long,  nodding  or  the  ufiper 
one  nearlv  erect  or  spreading,  decidedly  comose  in  appearance:  perigynium 
15-nerve(f,  not  prominently  inflated,  prolonged  into  a  very  slender  and  setaee- 
oudy  toothed  beak,  the  lobes  of  which  are  spreading:  scales  awn-like,  shorter 
than  the  perigynium. — Wet  places;  New  Mexico  and  northeastward  to  Ne- 
braska and  Wyoming. 

-»-  -»-  Staminale  spike  one,  rarely  two:  pistiUaU  spikes  short,  erect,  mare  or 
less  purplish:  beaks  short:  ^igmas  usually  two. 


21.  Carex  sazatifis  L.  Sp.  PI.  976.  1753.  Stoloniferous:  culm  1-3  dm. 
high,  sharply  angled,  about  the  length  of,  or  a  little  longer  than,  the  narroir 
and  sharp-pointed  leaves:  pistillate  ^ikes  1-3.  the  upper  sesale  or  neajiy  ao, 
the  lower  mostly  more  or  less  peduncled,  all  dark  purple  or  at  maturity  be- 
coming brown:  bracts  narrow,  long-pointed,  shorter  or  a  ver>'  httle  longta"  than 
the  cidm:  perig^-nium  ovate-oblong  or  elliptic,  ner\'eles3  or  very  incon^ies- 
ously  ner\'ed  at  the  apex,  rather  abruptly  contracted  into  a  very  ^iort  neatly 
entire  beak,  mostly  longer  than  the  more  or  less  obtuse  membranaceous  scale. 
C.  TfuUa  Gooden.  C.  vesvcaria  alpigena  Fries. — Rock>"  Mountains,  from  Colo- 
raao  to  British  America. 

21a.  Carex  saxatifis  Grahamu  Hook.  &  Am.  Brit.  Fl.  8th  Ed.  510.  Stouter, 
3-5  dm.  high:  perig>Tiium  lighter  colored,  often  neariy  straw-colored,  proou- 
nently  few-nerved,  the  beak  longer  and  more  con^icuously  toothed. — ^Hi|^ 
mountains  of  Colorado,  Utah  and  northward. 

-t-  -»-  -I-  Staminale  spikes  two  or  more:  pistiUaie  spikes  normally  long,  spnad- 
ing  or  drooping:  stigmas  three. 

-«-••  Perigynium  conspicuously  turgid,  ascending  at  maturity. 

22.  Carex  Engehnannii  Bailey,  Proc.  Am.  .\cad.  22:  132.  1877.  Culmi 
slender  but  erect,  10-15  cm.  high,  about  the  len^h  of  the  numerous  veiy 
slender  bristle-like  leaves:  spike  small,  nearly  globular,  4-^  mm.  broad,  tha 
staminate  flowers  inconspicuous:  perigynium  lanceolate,  about  4  mm.  kmg, 
very  delicate  in  texture,  flat,  somewhat  shining.  ner\'eless,  the  long  apex 
empty,  the  beak  entire  or  neariy  so,  about  the  length  of  the  thin  brown  arate 
scale. — Alpine  slopes.  Colorado. 

23.  Caxex  monile  Tuckm.  Enum.  Meth.  20.  1843.  Culms  usually  more 
slender  and  leaves  a  httle  narrower:  spikes  more  slender:  perigyinum.  sob- 
globose,  much  inflated  towards  the  base,  one  half  or  more  as  broad  as  iamg^ 
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abruptly  short-beaked,  10  or  less-nerved:  otherwise  as  in  the  last. — Colorado 
and  Wyoming. 

23a.  Carez  monile  colorata  Bailey,  Mem.  Torr.  Bot.  Club  1:  39.  1889. 
Smaller:  spikes  shorter  than  in  the  species,  dark  brown:  perigynium  very 
much  less  turgid  and  shorter  beaked:  scales  shorter  and  not  so  sharp. — Colo- 
rado, northward  and  westward. 

•M-  ++  Perigynium  not  conspicuoualy  turgid j  aquarroae  at  maturity ^  and  the 
spikes  comose  in  appearance. 

24.  Carez  utriculata  Boott,  Hook.  Fl.  Bor.  Am.  2:  221.  1840.  Somewhat 
stoloniferous:  culm  very  stout,  3-10  dm.  high,  acutely  angled  above,  very 
thick  and  spongy  at  the  base:  leaves  broad,  4-12  mm.,  carinate  at  the  base, 
much  exceeding  the  culm,  conspicuously  nodulose-reticulated:  pistillate 
spikes  2-6,  more  or  less  remote,  the  upper  sessile,  the  lower  often  on  weak 
peduncles  3-5  cm.  long,  long-cylindrical  or  terete,  3-15  cm.  long,  thick  and 
compactly  flowered  (sometime^  loosely  flowered  at  the  base),  often  stami- 
nate  at  the  top:  perigynium  ellipsoid  or  globose-ovoid,  usually  gradually 
tapering  into  a  short  beak,  broader  and  commonly  longer  than  the  very  acute 
or  rough-awned  scale.  Var.  minor  Sartwell^  is  a  form  smaller  in  all  its 
parts,  with  spikes  2-3  cm.  long. — Common  m  swamps  from  Colorado  and 
Utah  northward. 

§  10.  Staminate  spikes  one  or  more,  long:  pistillate  spikes  one  to  several,  hrovm, 
vurple  or  greenish,  commonly  approximate,  sessile  or  peduncled,  oblong  or 
linear,  mostly  elongated:  perigynium  7U>t  inflated,  biconvex,  minutely  beaked 
or  beakless,  smooth:  stigmus  2. — Microrhynchae  Drejer.  Paludose  and 
alpine  species  of  upright  habit,  often  growing  in  tufts  or  tussocks.  Our 
species  fall  under  the  group  Acutae  Fries. 

*  Perigynium  strongly  nerved. 

25.  Carez  nebraskensis  Dewey,  Am.  Journ.  Sci.  II.  18:  102.  1854.  Gla- 
brous: culms  stout,  sharp-angled,  3-6  dm.  tall:  leaves  pale  green,  3-5  mm.  wide, 
rough-margined,  their  sheaths  more  or  less  nodulose:  lower  bract  sometimes 
equaling  the  culm,  the  upper, much  shorter  and  narrower:  staminate  spikes 
commonly  2,  stalked:  pistillate  spikes  2^,  dense,  oblong-cylindric,  erect,  2-3 
cm.  long,  about  6  mm.  m  diameter,  sessile  or  the  lower  short-stalked:  perigvnia 
elliptic  or  obovate,  prominently  several-ribbed,  short-beaked,  the  beak  2- 
toothed:  scales  ovate  or  lanceolate,  acute  or  mucronate^  brown  with  green 
mid  vein  or  green  all  over,  the  upper  shorter  than  the  perigynia:  stigmas  2. — 
Nebraska  to  Oregon  and  New  Mexico. 

*  *  Perigynium  slightly  nerved  or  nerveless. 
•J-  Robust  species:  bracts  leaf-like,  usually  exceeding  the  culm. 

26.  Carez  aquatilis  Wahl.  Kongl.  Acad.  Handl.  24:  165.  1803.  Stolonifer- 
ous: culm  obtusely  angled,  5-10  dm.  high,  smooth,  leafy:  leaves  flat,  pale, 
scarcely  longer  than  the  culm:  pistillate  spikes  2-4,  erect,  thick  and  compactly 
flowered  throughout  or  more  commonly  inclining  to  club-shaped  with  a 
gradually  attenuate  base,  the  upper  sessile,  the  lower  more  or  less  peduncled 
and  often  long  exserted:  perigynium  broadly  elliptic  or  obovate,  rarely  circular, 
nerveless,  tipped  with  a  minute  and  entire  point,  green  or  light-colored,  wider 
and  either  longer  or  shorter  than  the  green  or  purple-margined  acutish  scale. — 
A  large  species,  in  wet  places;  generally  distributed  northward. 

•*-  4-  Low,  or  tall  and  slender  species:  bracts  mostly  short  and  narrow,  often 

setaceous. 

++  Culms  slender  and  tall:  leaves  with  more  or  less  revolute  margins  when  dry. 

27.  Carez  physocarpa  Presl.  Relig.  Haenk.  1:  205.  1830.  Culms  erect,  2-3 
dm.  high:  peduncles  relatively  long,  rough,  3-10  cm.:  spikes  oblong,  brown, 
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with  broad  obtuse  scales:  perigriuum  short,  nerveles.  with  entire  beak,  cat* 
ceeding  the  scale. — In  the  higgler  Rocky  Mountains  of  British  America  and 
extending  south  into  Wvoming. 

2S.  Carex  acutina  Bailey,  Mem.  Torr.  Bot.  Hub  1:  52.  1S89.  Stems  erect, 
4-5  dm.  high,  smooth  or  rough  above,  leaves  flat  and  thin,  about  as  long  as  the 
stem:  the  lower  1  or  2  bracts  flat  and  leaf-hke.  about  equaling  the  stem,  the 
margins  mc^ly  serrate:  spikes  4-5,  the  upper  1  or  2  staminate.  all  approxi- 
mate and  sessile  or  the  lower  short-peduncled,  3-5  cm.  long:  perigynia  tUm 
and  soft,  yellowish,  somewhat  inflated,  the  small  beak  entire,  shorter,  or 
longer  and  broader  than  the  obtuse  or  muticous  scale.  [C.  rhorrJkndea  Hofan, 
Am.  Joum.  Sci.  16:  35.  1903  (7).] — On  stream  banks  and  lake  shores;  Colo- 
rado to  Oregon. 

29.  Carex  varialMlis  Bailey.  Mem.  Torr.  Bot.  Qub  1:  18.  1S89.  Glaaeooi^ 
mostly  low.  3-5  dm.  high,  stout:  culm  sharply  angled,  rougfaish  on  the  an^^ei: 
leaves  rather  broad:  spikes  3-4.  short  ana  st4C>ut,  bcnme  near  the  top  of  the 
culm,  erect,  the  lower  one  or  two  oonroicuously  attenuated  at  the  base,  and 
appearing  clavate;  the  upper  sessile,  lower  peduncled:  bracts  leaf-like  and 
broad,  the  lower  one  or  two  equaling  or  exceeding  the  culm:  perigynium  small 
and  broadlv  ovate,  abruptly  and  very  shortly  beaked,  ner^-eless,  beak  entire^ 
green  or  whitish,  conspicuously  broader  and  usually  shorter  than  the  obtme 
or  muticous  black  scale.  C.  aperta  divarieaUi. — 'Wet  places;  Colorado  to 
Montana  and  Idaho. 

4~f-  4-1-  Culm*  1-4  ^^'  high:  learet  mart  or  let*  intolvU  tchen  dry, 

30.  Carex  BigeVfwn  Torr.  Ann.  Lye.  N.  Y.  1:  67.  1S24.  Cuhns  mostly  stout, 
sharp-angled,  snooth  except  near  the  top.  longer  than  the  narrow  leaves: 
staminate  spike  one:  pistillate  spikes  3-5.  f^lender.  lax.  loosely  flowered  at  the 
base,  the  lower  peduncled  and  often  remote,  black-purple  or  fuscous-purple: 
peng>'nium  narrow,  mostly  elliptic,  almost  pointless,  entire  at  the  orifice,  very 
faintly  nerved  towards  the  base,  shorter  or  rarely  a  little  longer  than  the  acute 
or  acutish  dark  purple  scale.  C.  rulgarii  hjpcrborea. — Alpine  regicns;  Colo- 
rado, ncAthward  and  westward. 

31.  Carex  rigida  Gooden.  Linn.  Trans.  2:  193.  1794.  Leaves  4  mm.  broad, 
flat:  staminate  spikes  sometimes  2.  usuaUy  1:  pistillate  spikes  3-5,  short  and 
thick.  5-20  mm.  long,  erect,  approximate  or  the  lowe^  sometimes  remote  and 
shortly  peduncled,  dark  purple;  auricles  verv  prominent:  perig>'nium  obovate 
or  neariy  cireiilar.  ner^'eiess.  shortly  beakecf,  pale  below,  usually  more  or  leaa 
purple  above,  commonlv  shorter  than  the  dark,  acute  scale!  C.  indgarU 
alpina. — Same  range  as  tlie  last. 

32.  Carex  scopulorum  Holm.  1.  c.  Plant  rather  stout,  from  a  dense  and 
wo«>ly  root.  3-^  dm.  hidi:  leaves  very  broad  for  the  group,  deep  green,  eoo- 
=picuo^islv  pointed,  shorter  than  the  culm:  staminate  spike  usually  1,  mostly 
.%hon-ped*mcled:  pmillate  spikes  2-4.  sometimes  contiguous  or  partialljr 
scattered,  oval  or  oblcfljg.  1-4  cm.  long,  the  two  lowest  usually  on  slender 
pedijncles  3-5  cm.  long,  the  others  sessikr  or  neariy  so:  lowest  bract  leaf-like 
and  eq*jaling  or  exceeding  the  culm:  perig>-nium  compres;ed-trigonous,  ovate 
or  round-ovate  in  outline,  pale  and  more  or  Uuss  di«olored  or  even  coveted 
-a-ith  purple  dots  'or  rarely  almost  yellow;,  produced  into  a  ver>'  short  and 
entire  beak,  mc^ily  shorter  than  the  obtuse  or  muticous  purple  sale:  stigmae 
2  or  3.  C.  cijl/jarU  In  part.  'C  Tolmiei  and  vars.,  — Colorado  to  Montana  and 
west  to  the  c^^a^t  .States. 

I  11.  Siam^rt/rU/i  ipi^e  orut.  thori.  eithsr  piMiUat^  ahf/t^  or  not  cmv^piewmB 
'f^Xf^itX  in  Xo,  33, :  piMUlaU  fpi'tAJs  wm^  to  *eT<ra/.  ih^/ri  and  thick.  motUjf 
dark'<ohred.  commrmiy  aq^jr^qaUd  ^  of  ten  ordy  approximaU , ,  »omyBlime*  rfmn 
inaU  at  th^,  ^jom:  j^nriq\nium  Idamrtz  or  very  f/Ayj^.ly  -^r-angUd.  vrith  a  veiy 
ihort  enlti''e  or  emar«jinaU  beak,  or  beal.UjtJis:  fstigma*.  2  or  3. — Meulxostacb- 
y.%E  Tuckjii.  Mostly  mountain  or  boreal  species,  di'^ting'jished  bjr  the 
a^gregate<i  spikes  and  incon^HCUOus  or  androgynous  tenninai  spike  and 
nigrescent  color. 


CYPERACEAE    (SEDGE   FAMILY)  99 

*  Terminal  spike  all  staminate  (in  No.  33  often  with  a  few  pistillate  flowers  at 
base  or  apex,  or  rarely  all  pistillate  and  dioecious),  cylindrical:  pistillate 
spikes  approximate,  erect:  stigmas  usually  3. — Stylosae. 

33.  Carex  Parryana  Dewey,  Am.  Joum.  Sci.  27:  239.  1835.  Stoloniferous: 
culms  rigid,  1^  dm.  high,  stout,  obtusely  angled,  smooth  or  neariy  so,  granu- 
lated, longer  than  the  rigid,  long-pointed,  narrow  leaves:  terminal  spike 
usually  largest,  about  2  cm.  long,  brown,  with  1-5  small,  globular,  oblong,  or 
cylindrical  erect  spikes  near  its  base  (or  sometimes  entirely  solitary),  the  lower 
usually  subtended  by  a  narrow  bract  shorter  than  the  culm  and  often  more  or 
less  remote  and  shortly  peduncled :  perigynium  obovate  or  triangular-obovoid, 
somewhat  plaho-convex,  scabrous  above,  lightljr  nerved,  especially  on  the 
outer  side,  very  abrupt! v  short-beaked,  the  orifice  entire  or  erose-hyaline, 
shorter  and  about  the  width  of  the  very  obtuse,  brown,  white-nerved,  hyaline- 
margined,  sometimes  minutely  apiculate  ana  ciliate  scale. — Colorado,  and 
northward  in  the  mountains;  rare. 

34.  Carex  Reynoldsii  Dewey,  Am.  Joum.  Sci.  II.  32:  39.  1861.  Stolon- 
iferous: culms  3-10  dm.  high,  sharply  angled,  longer  than  the  flat,  glaucous 
leaves:  staminate  spike  sessile,  about  12  mm.  long:  pistillate  spikes  3-^,  short 
and  thick,  8  mm.  wide,  not  commonly  more  than  twice  as  long  as  broad  (and 
usually  less),  sessile  or  ehort-peduncled,  aggregated,  or  the  lowest  2-5  cm. 
remote  and  exserted:  lower  bract  about  the  length  of  the  culm,  bearing  con- 
spicuous purple  auricles:  perigynium  large,  obovoid,  3-angled,  prominently 
nerved,  green  or  light-colored,  abruptly  narrowed  into  a  nearly  entire  purple 
beak,  somewhat  spreading,  when  mature  much  longer  and  broader  than  the 
acute  black  scale. — Mountains;  Utah  to  Wyoming. 

*  *  Terminal  spike  staminate:  pistillate  spikes  ovoid  or  oblong  and  drooping: 

stigmas  3. — Limosae  Tuckm. 

35.  Carex  misandra  R.  Br.  Suppl.  Parry's  Voy.  283.  1823.  •  Glabrous: 
culms  2-40  cm.  tall:  leaves  2-3  mm.  wide,  clustered,  seldom  over  6  cm.  long: 
bracts  narrowly  linear,  sheathing,  not  overtopping  the  spikes:  terminal  spike 
slender-stalked:  pistillate  spikes  1  or  2,  filiform-stalked,  6-15  mm.  long,  about 
4  mm.  thick,  rather  few-flowered,  drooping:  perigynia  narrowly  lanceolate, 
acuminate,  narrowed  at  the  base,  3  mm.  long,  dark  brown,  denticulate  above: 
scales  obtuse,  purple-black  with  white  margins,  somewhat  shorter  than  the 
perigynia:  stigmas  2  or  3. — Throughout  Arctic  America,  extending  south  in  the 
Rocky  Mountains  to  the  higher  summits  of  Colorado. 

*  *  *  Terminal  spike  club-shaped,  staminate  below:  lateral  spikes  occasionally 
bearing  a  few  staminate  flowers  at  base:  scales  broad,  not  conspicuously  acuie. — 
Atratae  Kunth. 

36.  Carex  atrata  L.  Sp.  PI.  976.  1753.  Caespitose:  culm  1-6  dm.  high, 
sharply  angled,  smooth  or  roughish,  longer  than  the  long-pointed  leaves: 
bracts  about  equaling  the  culms,  mostly  with  conspicuous  auricles:  spikes  2-4, 
densely  flowered,  clavate  or  oblong,  thick,  1-4  cm.  long,  black  or  dark  brown, 
approximate  or  often  aggregated,  all  more  or  less  peduncled,  at  first  upright 
or  spreading,  at  length  usually  drooping  and  often  exserted,  and  the  top  of  the 
culm  appearing  as  if  bent  over:  perigynium  broadly  ovate  or  orbicular,  nerve- 
less, bearing  a  short  notched  beak,  commonly  a  little  broader  and  about  the 
length  or  a  little  shorter  than  the  black  or  dark  brown  obtuse  or  acutish  scale. 
(C.  chaUnolepis  Holm.  Am.  Joum.  Sci.  16:  28.  1903.) — High  mountains;  Colo- 
rado and  Utah  and  northward. 

37.  Carex  bella  Bailey,  Bot.  Gaz.  17:  153.  1892.  Tall  and  slender:  spikes 
narrowly  cylindrical,  3-4  cm.  long  and  1  cm.  or  less  wide,  the  lower  one  or  two 
on  slender  peduncles  or  even  radical,  the  terminal  one  bearing  a  very  long  and 
much  contracted  staminate  portion:  perigynium  greenish- white,  conspicuously 
broader  and  usually  longer  than  the  black-purple  and  faintly  white-nerved 
scale.     C.  atrata  ovata. — Wyoming  to  Arizona. 

^     38.  Carex  nova  Bailey,  Mem.  Torr.  Club  1:  10.  1889.    Resembling  the  pre- 
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eeding  but  the  spikes  (3  or  4)  ^dbuiar,  strictly  sessfle,  and  very  dens^  * 

gated  into  an  ovoid-triangular  bead,  tbe  lower  spikes  of  which  are  sgoanoae^ 
or  the  lower  one  rarely  distinct :  perigynium  broadly  orate  or  nearly  circiilar  m 
outline,  thin  and  whitish,  veiy  conspicuously  squarnse,  broach  than  the 
ovate  and  muticous  black  scale.  [C.  mdcmocephala  Turc2.(?)l — ^Moantains; 
Wyoming  and  Colorado  to  California. 

39.  Carex  alpina  Swartz,  Lilj.  Sv.  Fl.  Ed.  2.  26.  1793.  Cuhns  very  dender, 
1-5  dm.  high,  smooth,  longer  than  the  narrow  leaves:  spikes  2-4,  gnaD,  5-12 
mm.  long,  mostly  compactly  flowered,  black  or  black  and  green,  clos^  a^ 
gregated,  erect  and  capitate,  the  lowest  very  short-stalked  and  usually  sob- 
tended  by  a  green  bract:  perigynium  ovate  or  elliptic,  obscurely  nerved  or 
nerveless,  with  a  short  sH^tly  notched  beak,  green  or  fuscous,  conunool^  a 
little  longer  than  the  ovate,  black,  neariy  obtuse  scale. — Hi^  moontaiiii^ 
Colorado  and  northward. 

SuBGExus  II.  Vignea.  Staminate  flowers  few  and  inconspicuoos,  borae 
at  the  base  or  apex  of  the  {Mstillate  ^ikes.  Pistillate  flowers  in  diort,  seank 
s{Hke9  (spike  single  in  No.  40),  which  are  commonly  taore  or  less  aggregated 
into  heads,  or  even  panicled.  Cross  section  of  the  perigynium  {^ano-coniex 
in  outline.  Styles  two  and  achenium  lenticular. — ^The  spikes,  and  espeoaDy 
the  terminal  one.  usually  have  contracted  bases  when  the  staminate  flowers 
are  borne  below,  and  empty  scales  at  the  top  when  the  staminate  flowers  aie 
borne  above. 

I  12.  Staminate  flowers  borne  at  the  top  of  the  putUlate  spikes;  or  in  the  Art' 
noTiae  spikes  often  irhoUy  staminate  and  the  plants  occasionaUy  dioecuna. — 
AcHOARRH£XA£  Andcrss. 

♦  Spike  one  and  simple:  plants  very  small, — Xarddcae;  Tuckm. 

40.  Caxex  Redowskyana  C.  A.  Mey.  Cyp.  Nov.  t.  4.  1S31.  Creeping;: 
cukos  1-2  dm.  high,  longer  than  the  rigid,  erect  or  spreading  leaves:  s^Ab 
5-15  cm.  long,  loosely  flowered:  perigynium  ovate,  prominently  nerved,  gradii- 
ally  and  conspicuously  beaked,  spreading  at  maturity,  longer  than  the  acute 
scale.    C.  gf/nocrates, — In  the  hi^  mountains:  Colorado  to  British  Amefica. 

*  *  Spikes  green  tchen  mature,  more  than  one. 

-»-  Spikes  few-flo'jcered,  distinct,  often  remote. 

41.  Carex  teneDa  Schk.  Riedgr.  23.  f.  104.  ISOl.  Tufted  and  st^^ODiferoos: 
culms  very  slender,  almost  capillary,  1-4  dm.  high,  about  the  length  xd  the 
narrow.  loose  leaves:  spikes  scattered,  1-6-flowered:  perigynium  shortly  oval, 
rounded  on  the  outside,  finely  nerved,  abruptly  and  minutely  beaked,  looeer 
than  the  very  thin  scale. — Swamps  throu^out  our  range. 

42.  Carex' valhcola  Dewey.  Am.  Joum.  Sci.  II.  32:  40.  1S61.  Cuhn  1-2 
dm.  high,  very  slender,  slightly  scabrous:  leaves  1  mm.  broad.  sh(xter  thaua  the 
stem:  bracts  roughly  cuspidate  from  a  broad  hyaline-margined  ba%,  the  kyweil 
equaling  or  exceeding  its  spike:  head  1-3  cm.  long.  Unear-oblong.  composed  cf 
4-7  narrowly  oblong  contiguous  sessile  spikes  which  have  a  con^MCiioai 
column  of  staminate  flowers  at  the  apex:  scales  chestnut-colored,  meiB- 
branaceous  with  very  broad  hyaline  margins,  clasping  at  the  base,  broadly 
ovate,  acute  or  the  scabrous  keel  prolonged  into  a  short  mucro:  peri^fiiiam 
pale  brown,  obovate.  abruptly  attenuated  to  the  base  and  to  the  c£a(|iiei^ 
cut  entire  beak,  convex  on  the  outer  side  and  concave  on  the  inner,  nervelesi^ 
sparsely  serrate  above  on  the  obtuse  margins,  about  as  long  and  narrower  than 
the  scale. — Colorado  and  Wyoming  to  Idaho. 

43.  Carex  eleocharis  Bailey.  Mem.  Torr.  Club  1 :  6.  1S.S9.  Very  slender  bfnl 
stiff,  1.5  dm.  high,  both  leaves  and  culm  filiform  and  smooth:  spikes  2  <v  3^ 
each  bearing  l-:i  flowers.  cl»>sely  aggregated  into  a  very  small  and  appan^itlty 
moQostachyous  head,  evidently  staminate  above:  pmgynium  short-ovate,  tor- 
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gid,  flat  on  the  inner  face,  marginless  and  nerveless,  dull  brown,  beak  entire  or 
nearly  so,  as  long  as  or  longer  than  the  thin  hyaline  scale. — Wyoming  to  the 
plains  of  the  Saskatchewan. 

•»-  -»-  Spikes  several  to  many-flowered ,  aggregated  into  a  globidar  or  oblong  head. 

44.  Carex  gravida  Bailey,  Mem.  Torr.  Club  1:  5.  1889.  Light  green:  culms 
4-9  dm.  tall,  3-angled,  rough  above:  leaves  flat,  3-6  mm.  wide:  bracts  usually 
very  short:  spikes  several,  in  a  dense  heavy  head  2-3.5  cm.  long,  pale,  sub- 
globose:  perigynia  flat,  broadly  ovate  or  suborbicular,  3-4  mm.  long,  rounded 
at  the  base,  narrowed  into  a  2-toothed  beak  about  one  third  as  long  as  the 
body,  several-nerved  on  the  outer  face  or  nerveless:  scales  acute,  cuspidate  or 
short-awned,  about  as  long  as  the  perigynia.  C.  cephaloidea. — Possibly  coming 
into  our  eastern  border. 

*  *  *  Spikes  tawny  or  brown,  somewhat  chaffy  in  appearance,  closely  aggregated 
or  densely  capitate:  perigynium  ovate  or  ovate-lanceolate,  not  conspicuously 
nerved. — Poetidae  Tuclun. 

4-  Perigynium  conspicuously  rough  on  the  angles  above. 

45.  Carex  Hoodii  Boott,  Hook.  Fl.  Bor.  Am.  2:  211.  t.  211.  1840.  TaU  and 
slender,  but  erect,  the  culm  3-6  dm.  high,  prolonged  beyond  the  leaves:  spikes 
several  to  many,  very  few-flowered,  compacted  into  an  ovoid  or  oblong  head 
1-2  cm.  long:  perigynium  spreading,  small  and  narrow,  gradually  contracted  at 
both  ends,  green,  nerveless  or  nearly  so,  conspicuously  wing-margined,  rough 
on  the  angles,  about  the  length  of  the  brown  or  tawny  scale.  C.  muricata  con- 
fixa. — Colorado  to  Montana  and  west  to  Washington. 

46.  Carex  occidentalis  Bailey,  1.  c.  Glaucous:  leaves  narrower  than  in  the 
last,  and  relatively  longer:  spikes  more  or  less  aggregated  into  a  very  slender 
head  2-3  cm.  long,  the  lowest  one  or  two  usually  wholly  distinct:  bracts  scale- 
like, inconspicuous:  perigynium  larger  than  in  the  last,  turgid-ovate,  abruptly 
short-beaked,  nearly  marginless  and  often  smooth:  scales  muticous.  C. 
muricata. — Colorado  to  Montana. 

47.  Carex  Hookeriana  Dewey,  Am.  Joum.  Sci.  29:  248.  1836.  Very  slender: 
head  interrupted,  castaneous,  small,  the  spikes  sometimes  alternately  ar- 
ranged :  bracts  of  the  two  or  three  lower  spikes  produced  into  long  awns,  which 
surpass  the  spikes:  perigynium  small,  green,  usually  lightly  nerved,  gradually 
produced  into  a  beak  which  is  cut  into  sharp  awl-like  teeth.  C.  muricata 
gracilis. — Colorado  to  California. 

•»-  4-  Perigynium  smooth  or  slightly  scabrous. 

48.  Carex  foetida  All.  Fl.  Ped.  2:  265.  1785.  Creeping:  culm  1^  dm.  high, 
rather  stout,  scabrous,  longer  than  the  long-pointed  leaves:  spikes  very  densely 
aggregated  into  a  globose  or  ovoid  brown  head:  perigynium  lanceolate  or 
ovate-lanceolate,  toothed  at  the  apex,  about  the  length  of  the  acute  or  mu- 
cronate  brown  scale. — Mountains;  Colorado,  Utah,  and  Wyoming. 

49.  Carex  incurva  Lightf.  Fl.  Scot.  544.  1777.  Extensively  creeping:  culm 
stiff  and  short,  3-15  cm.  long,  smooth,  usually  curved,  about  the  length  of  the 
narrow  and  stiff  curved  leaves:  spikes  2-5,  crowded  into  a  short  ovoid  or 
globular  brown  or  tawny  head  which  is  only  3-15  mm.  long:  perigynium  large 
and  turgid,  stipitate,  broadly  ovate,  conical  above,  purple  towards  the  top, 
faintly  many-nerved  on  one  side  at  least,  narrowed  into  a  short  and  stout  en- 
tire beak,  not  covered  by  the  acute,  thin  scale. — Colorado  and  far  into  British 
A.m6rica 

50.  Carex  stenophylla  Wahl.  Kongl.  Acad.  Handl.  II.  24:  142.  1803.  Sto- 
loniferous:  culms  stiff,  3-15  cm.  high  from  a  mass  of  fibrillose  sheaths,  usu- 
ally longer  than  the  stiff  involute  filiform  leaves:  spikes  3-6,  short,  4-8  mm. 
long,  nearly  globose,  loosely  conglomerated  into  a  small  subglobose  or  shortly 
oblong  head,  each  spike  subtended  by  a  scarious  mucronate  bract  of  less  than 
its  own  length:  perigynium  ovate,  brown,  nerved,  gradually  contracted  into  a 
short,  Wunt,  entire  beak,  tightly  inclosing  the  achenium,  at  maturity  longer 
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than  the  hyaline,  brown,  acutish  scale. — Dry  plains  and  hills;  New  Mexico  and 
far  northward  and  eastward. 

51.  Carez  teretiuscuk  Gooden.  Trans.  Linn.  Soc.  2:  163.  1794.  Rather 
light  green:  culm  very  rough,  at  least  above,  3-7  dm.  long:  leaves  mostly  less 
than  2  mm.  wide:  bracts  small  or  none:  spikes  several  or  numerous,  in  a  nar- 
rowly oblong  cluster  2-5  cm.  long:  perigynia  ovate-oval,  smooth,  dark  brown, 
hard,  shining,  the  body  slightlpr  more  than  1  mm.  long,  truncate  or  rounded  at 
the  head,  short-stalked,  tapenng  into  a  flat  conic  beak  about  its  own  length: 
scales  thin,  ovate,  brownisn,  acute  or  short-awned,  about  equaling  the  peri- 
gynia.— Across  the  continent  northward. 

*  *  *  *  Spikes  yellow  or  tawny  when  mature  ^  aggregated  into  more  or  less  comr- 
pound  heads  or  panicles:  perigynium  many-nerved,  stipitate,  tapering  from 
a  spongy  base  into  a  more  or  less  conspicuous  beak,  twice  the  length  of  the  body, 
or  more. — Vulpinae  Kunth. 

52.  Carex  stipata  Willd.  Sp.  PL  4:  233.  1805.  Caespitose:  culms  thick  and 
spongy,  3-6  dm.  high,  very  snarply  3-angled,  almost  wmged,  about  the  length 
of  the  broad  light  green  canaUculate  rough-edged  leaves:  spikes  10-20, 
loosely  aggregated  into  an  oblong  pyramidal  head  2-6  cm.  long,  which  is 
somewhat  branching  or  occasionally  nearly  simple 'at  the  base:  perigynium 
lanceolate,  finely  nerved,  the  rough  beak  about  twice  the  length  of  tne  rounded 
base,  the  whole  about  twice  (or  a  little  more)  as  long  as  the  scale. — Pastures 
and  wet  places  throughout  our  range. 

53.  Carex  Jonesii  Bailey,  Mem.  Torr.  Bot.  Club  1:  16.  1889.  Slender,  but 
erect  and  somewhat  stiff,  2-5  dm.  high:  culm  sharply  angled  and  rough,  some- 
what exceeding  the  narrow  leaves:  spikes  several  to  many,  densely  aggregated 
into  a  small  oblong  or  ovoid  head  which  is  bractless:  perigynium  small,  lanceo- 
late from  the  truncate  base,  stipitate,  venr  strongly  many-nerved,  marginless, 
smooth  or  but  slightly  rough  on  the  angles  above,  the  long  and  brown  beak 
nearly  entire:  scale  brown,  muticous  or  obtuse,  somewhat  shorter  than  the 
perigynium. — ^Wyoming  to  CaUfomia. 

*****  Staminate  flowers  variously  situated,  usually  som£  of  the  intermediate 
or  terminal  spikes  all  staminate,  or  the  plant  entirely  dioecious:  spikes  ag- 
gregated in  more  or  less  chaffy  heads,  straw-colored  or  brown. — Arenariae 
Tuckm. 

•»-  Spikes  short:  scales  ovate,  not  awned  or  conspicuously  acuie. 

54.  Carex  siccata  Dewey,  Am.  Joum.  Sci.  10:  278.  1826.  Extensively 
creeping:  culm  erect,  2-5  dm.  high,  sharply  angled,  rough,  mostly  longer  than 
the  rather  narrow  leaves:  spikes  4-12,  simple,  alternate,  ferruginous,  longer 
than  the  scale-Uke  bracts,  the  middle  ones  or  sometimes  the  lower  ones  all 
staminate,  loosely  aggregated  into  an  oblong  or  cylindrical  head  2-4  cm.  long: 
perigynium  green,  nerved,  the  margins  slightly  incurved,  ovate  below,  con- 
tracted into  a  rough  and  slightly  toothed  beak  which  is  longer  than  the  body, 
the  whole  longer  than  the  hyaline-margined  acute  scale. — Dry  places,  Colorado 
and  northward.  The  forms  with  the  lower  spikes  all  staminate  resemble  those 
species  of  the  next  section  with  a  single  terminal  spike  which  is  prolonged  and 
staminate  at  the  base. 

55.  Carex  marcida  Boott,  Hook.  Fl.  Bor.  Am.  2:  212.  1840.  Culm  erect, 
3-6  dm.  high,  shafply  angled,  scabrous,  longer  than  the  narrow  leaves:  spikes 
4-15,  ferruginous  or  dark  brown,  the  lower  usually  somewhat  compound, 
staminate  at  the  apex  or  nearly  dioecious,  spreading  and  imbricated  into  an 
oblong-conical  or  broadly  cylindrical  head:  perigynium  brown,  becoming  very 
dark  at  maturity,  nerved,  ovate  or  orbicular-ovate,  with  incurved  and  serrate 
margins,  contracted  into  a  beak  shorter  than  the  body,  about  the  length  of,  or 
a  little  snorter  than,  the  acute  or  cuspidate  scale. — Sandy  meadows  and  moun- 
tains throughout  our  range. 

56.  Carex  Sartwellii  Dewev,  Am.  Joum.  Sci.  43:  90.  1842.  Extensively 
creeping:  culm  stout,  3-10  dm.  high,  sharply  angled,  rough  above,  mostly 
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longer  than  the  leaves:  spikes  10-25,  globose  or  ovoid,  compactly  flowered, 
ferruginous  or  straw-colored,  usually  all  simple,  the  middle  or  terminal  ones 
staminate,  loosely  aggregated  (the  two  or  three  lowest  sometimes  distinct) 
into  a  cylindrical  or  oblong  thick  and  heavy  head  3-7  cm.  long,  which  is 
sometimes  subtended  by  a  bract  of  its  own  length:  perigynium  tawny,  ovate, 
prominently  nerved,  scarcely  wing-margined,  rough  above,  shortly  beakea 
(the  orifice  nearly  entire),  bearing  a  conspicuous  fissure  on  the  outer  side, 
commonly  longer  than  the  acute  brown  scale.  C.  dislicha. — ^Dry  places;  Utah, 
Colorado,  and  northward  and  eastward. 

57.  Carez  Gayana  Desv.  Fl.  Chili  205.  1853.  Creeping:  culms  slender, 
3-6  dm.  high,  longer  than  the  leaves:  spikes  4-15,  globose  or  loosely  ovoid, 
dark  brown,  simple,  nearly  dioecious  (rarely  staminate  at  the  top),  rather 
loosely  aggregated  into  a  small  ovoid  head  15-25  mm.  long:  perigynium 
triangular-obovoid,  about  as  wide  as  long  (sometimes  wider),  gibbous  below, 
rough  on  the  top,  squarelv  contracted  into  a  very  short  entire  beak,  obscurely 
nerved  below,  brown  and  shining  at  maturity,  shorter  than  the  acute  chaffy 
scale. — ^Wyoming  and  southward. 

•J-  -J-  Spikes  mostly  nearly  linear  or  narrowly  oblong,  chaffy:  the  scales  long, 
attenuated  or  awned:  heads  pale. 

58.  Carex  Douglasii  Boott,  Hook.  Fl.  Bor.  Am.  2:  213.  1840.  Creeping: 
culm  1-3  dm.  high,  obtusely  angled  and  mostly  smooth,  longer  or  shorter  than 
the  long-pointed  leaves:  spikes  usually  many,  simple  or  compound,  pale  and 
chaffy,  dioecious  or  nearly  so,  densely  aggregated  into  a  conspicuous  and 
heavy  head  3-5  cm.  long  and  often  2-3  cm.  wide,  which  is  sometimes  sub- 
tended by  a  setaceous  bract  of  nearly  its  own  length:  perigvnium  ovate- 
lanceolate,  nerved,  produced  into  a  slender  toothed  beak,  much  shorter  and 
entirely  concealed  by  the  long,  acute,  scarious  scale:  stamens  and  stigmas  long 
and  conspicuous. — Common  especially  in  Wyoming;  Colorado,  Utah,  and 
southward. 

§  13.  Spikes  staminate  at  the  base  (No.  62  sometimes  has  spikes  staminate  at 
the  top). — Hyparrhenab  Anderss. 

*  Spikes  silvery-green  or  tawny  when  mature,  distinct,  mostly  small;  perigyn- 
ium not  wing-margined  nor  conspicuously  broadened,  mostly  nearly  flat  on 
the  inner  surface. — Elongatae  Tuckm. 

•J-  Perigynium  nearly  linear  or  ovate-lanceolate,  in  loose  spikes. 

59.  Carez  Deweyana  Schw.  Ann.  Lye.  N.  Y.  1:  65.  1824.  Caespitose: 
culms  weak  and  slender,  3-8  dm.  high,  longer  than  the  flaccid  and  flat  leaves: 
spikes  3-6,  silvery-green,  erect,  4-8-flowerea,  the  two  or  three  upper  ones  apn 
proximate,  the  lower  more  or  less  remote,  the  lowest  subtended  by  a  setaceous 
Dract  of  more  than  its  own  length,  all  uniformly  staminate  at  the  base:  peri- 
gynium oblong-lanceolate  or  ovate-lanceolate,  very  thin  in  texture,  spongy 
at  the  base,  nerveless  or  very  nearly  so,  nearly  erect,  prolonged  into  a  long  and 
rough  toothed  beak,  little  longer  than  the  very  acute  or  awned  white  scale. — 
Moist  copses  throughout. 

-»-  -J-  Perigynium  ovate  or  nearly  so,  not  sharp-margined,  firm  in  texture,  erect 
in  closely  flowered  and  rounded  spikes, 

60.  Carez  canescens  L.  Sp.  PI.  974.  1753.  Culms  slender,  3-6  dm.  high 
often  weak,  rough,  about  the  length  or  a  Httle  longer  than  the  leaves:  spikes 
3-10,  pale  or  glaucous,  scattered  or  remote  (the  upper  usually  approximate), 
small  and  densely  10-20-flowered,  obovoid  or  ellipsoid^  mostly  conspicuously 
narrowed  at  the  base  with  staminate  flowers:  perigymum  small,  short-ovate 
or  oval,  whitish  and  granular,  mostly  obscurely  nerved,  abruptly  and  minutely 
beaked,  rather  longer  than  the  acutish  scale.  C.  elongata  in  part;  the  vars. 
alpicola  Wahl.  and  dubia  Bailey  seem  to  run  into  the  species  by  numerous 
gradations.  [C.  brunnescens  (Pers.)  Poir  is  C.  canescens  alpicola  Wahl.] — 
Widely  distributed;  throughout  our  range  at  various  elevations.     # 
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61.  CaiexkgopiiaWahl.Koagl.Aead.Haiidl.II.24:145.1803.  Caeapitaae: 
ctilnus  1-2  dm.  mgh,  erect,  rather  longer  than  the  leaves:  spikes  usually  3, 
often  5  or  6,  subglobose  or  o\'oid,  reddish-brown,  compactly  flowered,  coDtiguoiiB 
or  the  lowest  a  httle  remote,  all  small,  longer  than  the  scale-tike  bracts: 
perig\-mum  small,  obovate  or  eUipticaL  usually  colored  above,  thick  in  texture^ 
nerved,  tapering  towards  the  base,  often  curved,  rather  abruptly  sbort- 
b^ked,  the  beak  with  a  closed  fissure  on  the  outer  side,  longer  than  the  ovmte, 
broad,  brown,  hyaline-margined  acute  scale. — A  small  aJpine  species  dis- 
tinguished by  its  heads  of  few  daric-colored  spikes,  its  narrow  leaves,  and 
caespitose  habit ;  Colorado  and  Utah. 

-t-  -i-  -t-  Periqynium  orate ^  sharp^margxnedj  firm^  often  thickened  at  the  base, 
spreading,  in  open  and  at  maturity  tteHale  spikes. 

62.  Csrex  steritis  WiUd.  Sp.  PI.  4:  208.  1805.  Caespitose:  culms  diarplj 
angled,  smooth  or  rough,  slender  and  erect,  1-5  dm.  high,  usually  longer  tosn 
the  narrow,  pale  leaves:  spikes  snail,  about  8-15-flowered,  scatter^!,  ^obalsr, 
the  upper  one  conspicuously  contracted  below  with  staminate  flowers,  or 
rarely  all  the  spikes  staminate  or  all  pistillate:  perigynium  ovate  or  ovate- 
lanceolate,  gradually  narrowed  into  a  sharp-edged,  roug^  toothed  heak^ 
ner\'ed.  spr^ding  or  reflexed,  about  the  lengtn  or  lon^r  than  the  acute  scale. 
C.  echinata.    <C.  steUulata  Gooden.) — Colorado  to  British  America. 

♦  *  Spilxs  tawny  or  dark,  rather  large,  sometimes  crowded:  perigynium  wUk 
a  mare  or  lesss  thin  or  winged  margin  which  is  mostly  incwrved  at  maturitg^ 
rendering  the  perigynium  concave  inside. — Ovales  Kunth. 

-»-  Spikes  aggregated  into  a  more  or  less  dense  head. 

63.  Carex  tenutrostris  Ohiey,  Am.  Xat.  8:  214.  1874.  Low,  1-2  dm.  hig^ 
stiff  and  erect,  the  leaves  very  narrow  and  long-pointed,  somewhat  shorter 
than  the  culm:  head  small,  ovate,  ^12  nmi.  long,  very  light  brown:  perigynimii 
lanceolate  and  nearly  terete  below,  slightly  concave  but  marginless  above, 
gradually  narrowed  into  a  point,  lightly  many-nerved,  particulariy  on  the 
back,  about  the  length  of  the  lanceolate  and  acute  hyaline-margined  scale. 
C-  Bonplandii  in  part. — Western  Wyoming  and  westward. 

64-  Carex  iUota  Bailey,  Mem.  Torr.  Bot.  Club  1:  15.  1SS9.  Stoloniferoos: 
culm  slender  and  nearly  naked  (-i  dm.  or  more  high;,  longer  than  the  grass- 
like  leaves:  spikes  -i-fj.  small  and  chaffy,  crowded  into  a  small  capitate  dark 
brown  head  which  is  12  mm.  or  less  long:  bracts  scale-like,  often  setaceously- 
pointed,  sometimes  inconspicuous,  never  longer  than  the  head:  perigynimn 
ovate  or  ovate-lanceolate,  somewhat  colored,  narrowed  into  a  senate  besk 
about  as  long  as  the  body,  nerved,  narrowly  winged,  about  the  length  of  the 
acutish  scale  or  a  little  longerand  about  as  wide.  C.  Bonplandii  angustifolia. — 
In  the  mountains;  Colorado  to  Montana  and  west  to  Utah. 

65.  Carex  f estiva  Dewey,  .\m.  Joum.  .Sci.  24:  246.  1835.  Caespitoee:  calms 
usuallv  slender,  2-S  dm.  high,  longer  than  the  flat  stem-leaves:  spikes  6-15, 
roundish,  small,  densely  aggregated  (occasionally  somewhat  loosely)  into  & 
fulvous  dark  brown  or  green  and  brown  ovoid  head,  which  is  1-3  cm.  in  diame- 
ter: bract  usually  inconspicuous,  sometimes  as  long  as  the  head,  narrow: 
perigynium  varj-ing  from  broad-ovate  at  base  to  long-lanceolate,  greenuli, 
conspicuously  winged  half  its  width  or  more  being  consumed  in  the  thm 
margins;,  narrowed  gra/iually  into  a  rough  beak  about  as  long  as  the  bodj, 
ner\-ed  or  almost  nerveless,  longer  and  broader  than  the  acute  or  somewhat 
obtuse  brown  scale.  C.  ebenea  Rydb.  Bull.  Torr.  Bot.  Club  2S:  266.  1901.) 
A  number  of  varieties  have  been  proposed,  but  they  are  distinguished  from  the 
species  with  difficulty. — Frequent  throughout  the  Rocky  Mountain  region. 

66.  Carex  multino'da  Bailey.  Bot.  Gaz.  21:  5.  1S96.  Similar  to  the  preced- 
ing but  much  slenderer,  with  very  slender  leaves:  spikes  small  and  massed  into 
a  little  tawny  or  dark  head:  points  of  the  narrow  perigj-nia  generally  eoo- 
spicuously  spr*siding- — ^Same  range  as  the  preceding. 

67.  Carex  atlirosUchya  Ohiey,  Proc.  .Am.  .Acad.  8:  393.  1S6S.    Differs  from 
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C,f estiva  in  the  presence  of  elongated  bracts  which  are  expanded  and  strongly 
nerved  at  the  base,  the  two  or  three  lower  much  exceeding  the  mostly  paler 
head:  lowest  spike  rarely  distinct. — Common  throughout  our  range. 

•H-  4-  Spikes  mostly  separated^  or  if  aggregated  the  individual  spike  well  defined. 

•f+  Perigynium  thin  and  scale-like,  with  little  distinction  between  the  margin  and 
the  body,  mostly  greenish. 

68.  Carex  scoparia  Schk.  Riedgr.  Nachtr.  20.  f .  175.  1806.  Culms  slender, 
erect,  roughish  above,  1.5-7.5  dm.  tall:  leaves  less  than  3  mm.  wide:  spikes 
3-10,  oblong,  narrowed  at  both  ends,  bright  brown,  6-16  mm.  long,  usually 
aggregated  into  an  ovoid  head:  perigynia  lanceolate,  4-6  mm.  long,  rather  less 
than  2  mm.  wide,  narrowly  wing-margined,  several-nerved  on  both  faces, 
tapering  into  the  ciliate  two-toothed  beak:  scales  thin,  brown,  acuminate  or 
cuspidate,  shorter  than  the  perigynia.^Extending  into  Colorado  from  the 
eastern  States. 

++  ++  Perigynium  thickened  in  the    middle,  with  conspicuous  wing-margins 
which  are  more  or  less  incurved,  mostly  tawny  or  brown. 

69.  Carex  petasata  Dew.  Am.  Joum.  Sci.  29:  246.  1836.  Caespitose:  culm 
erect,  1-4  dm.  high,  scabrous  above,  mostly  longer  than  the  leaves:  spikes  3-6, 
erect,  ovoid,  all  contiguous  into  an  oblong  dark  brown  head:  lower  bracts  often 
green  and  as  long  as  the  head,  but  usuaUy  all  scale-like:  perigynium  ovate  or 
ovate-lanceolate,  broadly  winged,  nerved,  rough  on  the  margins,  contracted 
into  a  beak  scarcely  as  long  as  the  body,  the  whole  not  longer  than  the  thin- 
margined  scale.    C.  leporina. — Frequent  in  our  range. 

70.  Carex  Liddonii  Boott,  Hook.  Fl.  Bor.  Am.  2:  214.  1840.  Culm  erect  or 
nearly  so:  spikes  3-6,  ovoid  or  oblong,  pointed,  erect,  chaffy  at  the  base,  con- 
spicuously fulvous  in  color,  contiguous,  or  loosely  aggregated  into  an  oblong 
head  2-3  cm.  long:  perigyniimi  large  and  conspicuous,  greenish  or  tawny,  firm 
in  texture,  lanceolate,  8-12  mm.  long,  thrice  as  long  as  the  elliptic  brown 
achenium,  few-nerved  when  mature,  rough  on  the  narrowly  winged  and  in- 
curved margins,  very  gradually  beaked,  about  the  length  of  the  acute  and 
thin-margined  scale.  C.  adusta  congesta  W.  Boott. — Mostly  at  high  altitudes; 
Colorado  to  Montana;  said  to  occur  in  Arizona. 

71.  Carex  festucacea  Willd.  Sp.  PI.  4:*242.  1805.  Culms  nearly  or  quite 
smooth,  erect,  3-10  dm.  tall:  leaves  erect,  2-4  mm.  wide,  shorter  than  the 
culm:  spikes  3-8,  green-brown,  oblong  or  nearly  globular,  clustered,  4-8  mm. 
in  diameter:  perigynia  orbicular  or  very  broadly  ovate,  broadly  wing-margined, 
about  3  mm.  in  diameter,  several-nerved  on  both  faces,  the  roughish  beak 
about  one  third  the  length  of  the  body:  scales  acute  or  obtusish.  C.  straminea. 
— On  the  plains  at  the  eastern  base  of  the  Rocky  Mountains. 

72.  Carex  praticola  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  84.  1900.  Cuhn 
very  slender  towards  the  top,  weak  and  nodding  at  maturity,  erect  when 
young:  leaves  narrow,  very  long-pointed:  spikes  all  silvery-brown,  long  atten- 
uated at  the  base,  the  lower  rather  remote:  perigynium  thin  and  papery,  ovate- 
lanceolate,  nearly  nervfeless.  C.  adusta  minor;  C.  pratensis  Drej. — Colorado 
and  into  British  America. 

The  following  have  also  been  reported  from  this  range  but  probably  some  of 
the  specimens  so  reported  are  referable  to  other  species:  C.  magellanica  Lam.; 
C  viridula  Michx.;  C.  retrorsa  Schkur.;  C.  microglochin  Wahl. 

18.  LEMNACEAE  Dumort.    Duckweed  Family 

Minute  aquatic  plants  without  stems  or  leaves,  but  a  flat  or  disk-like  irregular 
plant-body  which  may  be  called  the  thallus  or  frond.  These  float  on  or  near 
the  surface  and  increase  vegetatively  by  lateral  growth  and  branching,  the 
branches  being  lightly  connected  by  slender  stalks  which  soon  allow  them  to 
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separate  as  distinct  thalli  (the  stalk,  if  it  remains  attached,  constituting  the 
stipe).  Each  produces  one  or  more  roots  from  the  under  side  and  on  the  edgt 
or  upper  surface  is  borne  thie  inflorescence  which  consists  of  1  or  more  naked 
monoecious  flowers.  Each  flower  is  either  a  single  stamen,  with  2-4-pcrflcn 
sacs,  producing  barbellate  pollen  grains,  or  a  single  flask-shaped  pistil,  pro- 
ducing 1-6  ovules.    Fruit  a  utricle  and  seeds  large. 


Tballasl-S-ncrved,  or  nenrdesi;  rootlet  solitary 1.  . 

Thallus  7'12-oerTed;  rootleU  aerend,  faadcled 2.  Siwoddhk 

1.  LEMHA^  L.    Duckweed 

Flowers  produced  from  a  cleft  in  the  margin  of  the  thallus,  usually  three 
together  surrounded  by  a  spathe;  two  of  them  staminate,  consisting  of  a 
stamen  only;  the  other  pistillate,  of  a  simple  pistil;  the  whole  therefore  imitat- 
ing a  single  diandrous  flower.  Anther  cells  transversely  divided  by  a  partitiao, 
each  cavity  opening  transversely.    Seeds  1-6. 

Thalli  lonc-stipitate 1.  L. 

Thalli  ahnrt-stipttat«  or  aeanle. 
Spathe  open, 

Thalli  l-nenred  or  nenrden. 

Thalli  thin,  without  papules;  root-eap  atnm^j  curred,  tapering  .     2.  L. 
Thalli  thick  with  a  row  of  papules  aJons  the  nenre;  root-cap  httle 

curved,  cylindric .     3.  L. 

Thalli  3-nerverl;  root-cap  cylindric 4.  L. 

Spathe  aac-like. 

Thalii  green  or  purplish  beneath;  fruit  not  winced    .  .     5.  L. 

Thalli  pale  beneath,  usually  strongly  gibbous;  fruit  winged  .     6.  L.  gibba. 

1.  Lemna  trisulca  L.  Sp.  PI.  970.  1753.  Thallus  lanceolate,  submerged 
and  devoid  of  stomata  in  the  primary  aquatic  form,  ovate  to  oblong-lanoe<^ate, 
5-15  mm.  long,  floating  and  providea  with  stomata  in  the  later  flowering  stage: 
the  later  and  more  common  form  is  narrowed  at  the  base  to  a  slender  stipe^ 
thin,  denticulate,  with  or  without  rootlets,  and  slightly  .3-nerved:  several  m- 
dividuab  often  remain  connected,  so  as  to  form  a  chain-like  series:  root-cap 
pointed:  fruit  symmetrical:  seed  aeeply  12-15-ribbed. — .\croas  the  continent; 
also  in  the  Old  World. 

2.  Lemna  cyck>8ta8a  (Ell.)  Chev.  Fl.  Par.  2:  256.  1827.  ThaDus  obkmg- 
elliptic,  2-4.5  mm.  long,  thin,  subfalcate  and  shortly  stalked  at  the  base,  pro- 
\'ided  with  numerous  stomata,  except  on  the  borders,  nerveless:  root^ap 
blunt:  spathe  reniform:  fruit  ovoid-oblong,  unsymmetrical :  seeds  prominent^ 
12-29-nbbed- — Poob  and  slow-flowing  streams;  northern  Wyoming,  and 
across  the  continent. 

3.  Lemna  minima  Philippi,  Linnaea  33:  239.  1851.  Thallus  oblong  to 
elliptic,  2-4  mm.  long,  obscurely  l-nerved,  or  ner\'ele33,  with  a  row  of  papoleg 
along  the  nerve,  the  lower  surface  flat,  or  slightly  convex,  the  apex  rounded: 
root-cap  usually  short,  a  little  curved,  rarelv  perfectly  straight,  cylindrie; 
blunt:  spathe  open:  pistil  short-clavate;  stigma  concave:  ovule  sectary: 
seed  oblong,  pointed,  about  16-ribbed,  with  many  transverse  striationa. — 
Wvoming  to  Florida  and  to  California. 

4.  Lemna  perpusilla  Torr.  Fl.  X.  Y.  2:  245.  1843.  Thallus  smaU,  2-3.5  mm. 
long,  obovate.  often  purplish  tinged  beneath,  unsymmetrical  and  abnqitly 
narrowed  to  a  ver>'  short  stalk,  provided  throughout  with  numerous  stomata, 
obscurely  .3-ner\-ed:  root-cap  straight,  pointed:  fruit  ovoid:  seed  12-20- 
ribbed. — Frequent;  northern  Wyoming  to  New  York. 

5.  Lemna  minor  L.  Sp.  PI.  970.  1753.  Thallus  obovate  or  subcircnlar. 
1.5-5  mm.  long,  thickish,  rarely  reddish  or  purplish  tinged,  short-stalked 
when  young,  provided  throughout  with  stomata,  nearly  symmetrical,  ob- 
scurely 3-nerved,  ver>-  rarely  4-5-nerved:  root-cap   obta^  or  subtruncate: 

*  Tbe  Key  and  apecdfie  detriptions  hare  been  taken  without  change  from  Brittoa^ 
Xanuia. 
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fruit  symmetrical,  subturbinate:  seed  with  a  prominent  protruding  hilum, 
deeply  and  imequally  12-15-ribbed:  ovule  1. — Cosmopolitan;  lakes  and  stag- 
nant ponds. 

6.  Lemna  gibba  L.  Sp.  PL  970.  1753.  Thallus  unsymmetrical,  obovate  or 
short-obovate,  2-6  mm.  long,  thickish  or  more  or  less  strongly  gibbous  be- 
neath, short-stalked  when  yoimg,  soon  separating,  provided  with  stomata 
which  are  sparse  beneath,  obscurely  3-5-nerved:  root-cap  mostly  short- 
pointed,  cyUndrical,  rarely  long-pointed  or  obtuse:  fruit  symmetrical:  8e«d 
thick,  deeply  and  imequally  ribbed. — ^World-wide  in  distribution. 

2.  SPIRODELA  Schleiden.     Greater  Duckweed 

Anther-cells  bilocellate  by  a  vertical  partition  and  longitudinally  dehiscent. 
Ovules  2.  ThaUus  7-11-nerved  or  more;  rootlets  several,  with  axile  vascular 
tissue.    Qtherwise  as  Lemna. 

1.  Spirodela  polyrhiza  (L.)  Schleid.  Linnaea  13:  392.  1839.  Thallus  2-10 
mm.  long,  thick,  flat  and  dark  green  above,  slightly  convex  and  purple  be- 
neath, palmately  5-15-nerved,  bearing  a  central  cluster  of  from  4-16  elongated 
roots:  root-cap  pointed. — In  still  water;  widely  distributed  and  occurring  oc- 
casionally in  oiu"  range. 

19.  COMMELINACEAE  Reichenb.    Spiderwort  Family 

Herbs,  with  fibrous  or  sometimes  thickened  roots,  jointed  and  often  branch- 
ing leafy  stems,  and  chiefly  perfect  and  6-androus,  often  irregular  flowers,  with 
the  perianth  free  from  the  2-3-celled  ovary,  and  having  a  distinct  calyx  and 
corolla  of  3  persistent  sepals  and  as  many  ephemeral  or  deciduous  (in  ours 
blue)  petals.  Style  1;  stigma  undivided.  Pod  3  to  several-seeded.  Leaves 
ovate,  lanceolate,  or  linear,  parallel- veined,  flat,  sheathed  at  the  base;  the 
uppermost  often  forming  a  kind  of  spathe. 

Flowers  irregular;  3  of  the  6  stamens  anther-bearing     .         .         .         .1.  Commelina. 
Flowers  regular;  stamens  all  anther-bearing 2.  Tradescantia. 

1.  COMMELINA  L.    Day  Flower 

Stems  branching,  often  procumbent  and  rooting  at  the  joints.  Floral  leaf 
heart-shaped  and  clasping,  folded  together  or  hooded,  forming  a  spathe  in- 
closing the  flowers,  which  expand  for  a  single  morning  and  are  recurved  on 
their  pedicels  before  and  afterwards.  Sepals  somewhat  colored,  unequal ;  the 
two  lateral  partly  united  by  their  contiguous  margins.  Two  lateral  petals 
roimded,  on  long  claws,  the  old  one  smaller.  Sterile  stamens  with  imperfect 
cross-shaped  anthers. 

1.  Commelina  crispa  Wooton,  Bull.  Torr.  Bot.  Club  25:  451.  1898.  Stems 
slender,  erect,  or  reclined  and  rooting  towards  the  base:  leaves  oblong  or  linear- 
lanceolate:  spathes  peduncled,  conduplicate,  orbicular-cordate  when  expanded, 
in  fruit  somewhat  hood-like.  Commelina  virginica. — Colorado  and  southwest- 
ward. 

2.  TRADESCANTIA  L.    Spiderwort 

Freely  branched;  filaments  folded:  ovary  pubescent  in  rib-like  lines        .     1.  T.  laramiensis. 
Simple;  filaments  straight;  ovary  pubescent  at  apex     .         .         .         .     2.  T.  occidentalis. 

1.  Tradescantia  laramiensis  L.  N.  Goodding,  Bot.  Gaz.  33:  68.  1902. 
Stems  glabrous,  freely  branched,  3-4  dm.  high:  leaves  widely  spreading, 
Unear;  the  radical  5-10  mm.  wide;  the  cauline  narrower;  the  involucral  only 
2-3  mm.  wide  and  very  long:  umbels  sessile,  terminating  stems  and  branches: 
flowers  numerous,  often  as  many  as  50  in  each  umbel,  pendent  in  age;  pedicels 


108  JCXCACE.'iE   1RC5H  FAHILT) 

2-3  cm.  loD^  gjtandukr-pubeseent  as  are  also  the  oblong  acute  aepals:  petdi 
dark  bhie.  brood,  obtose.  2  cm.  long,  twice  bs  long  as  the  sefnls:  filamentB  ooee 
or  twice  sharply  folded  on  themselves  and  immei^d  in  the  ec^oos  wool  ariBn^ 
from  their  lowest  segments:  ovary  ribbed  with  rows  of  glandular  haiia. — Ema/^ 
em  Wyoming. 

2.  fiadeflcantia  ooddentafis  Britton,  Rydb.  Mem.  X.  Y.  Bot.  GanL  1:  S7. 
1900.  Stems  scJitary.  erect,  simj^.  ^^-S  dm.  high:  leaves  linear,  involnteljr 
folded;  sheaths  1—1  cm.  kmg:  pedicels  1-2  cm.  long,  glabrous:  sepals  obkng  cr 
eUiptic,  sparsely  piloee-giandular.  S-10  mm.  long:  petab  blue  or  red&h, 
twice  as  long  as  the  sepals:  filaments  nearly  or  quite  straight,  sparsely  piloae 
at  base:  o\-ary  pubescent  at  summit.  T.  rirginiana.  \T.  tmpulorum  Itose, 
Contrib.  Nat.  Herb,  5:  2fJ5.  1 S99,  as  to  the  specimens  from  Colorado  and  north- 
ward.;— ^From  the  eastern  base  of  the  Rocky  Mountains  in  Colorado  to  Ic 


20.  POHTEDERIACEAE  Dumort.    Pickerel  Weed  Family 

Aquatic  herbs,  with  perfect  more  or  less  irregular  flowers  from  a  spatbe.  Tlie 
petal-like  ^-merous  perianth  free  from  the  .^^oeDed  ovsltv:  the  3  or  6  mostJ^ 
unequal  or  dissimilar  stamens  inserted  in  its  throat.  Fruit  a  perfectly  cr  in- 
completely 3-oelkid  many-deeded  capsule,  or  a  I<oelled  l-seeded  utride. 

1.  HETERAITTHERA  Ruiz  4:  Par.     Mud  Pulvtaix 

Creeping,  floating,  or  submerged  low  herbs,  in  mud  or  shallow  water,  with  a 
l-few-iowered  spat  he  bursting  from  the  sheathing  side  or  base  of  a  pedole. 
Perianth  salver-form  from  a  slender  tube:  the  limb  somewhat  equally  ^-parted, 
ephemeral.  Stamens  3.  in  the  throat,  usually  unequal:  anthers  erect.  CafWHile 
1-ceUed  or  incompletely  .^;-oelled  by  intrusion  of  the  placentae,  many-seeded. 

1.  Hetenntbcfa  limosa    Sw.;  Willd.  Xeue.  Schrift.  Ges.  Xat.  Fr.  Beffin, 

3:  439.  lyjl.  Stems  branched  from  the  b^e.  1-3  dm.  long:  leaves  oval  cr 
ovate,  on  long  petioles:  flowers  white  or  blue:  anthers  linear,  often  sagittate. — 
Reaching  the  eastern  bcH^er  of  our  range. 

21.  JDHCACEAE  Vent.    Rush  F.\mily 

Annual  or  perennial  grass-like  herbs.  Stems  simple,  hoDow  or  spongy. 
Leaves  alternate,  sheathing,  narrow,  flat  or  terete.  Flowers  lily-like  in 
strict '.;re.  sedge^like  in  aspect.  snLall.  dry.  perfect,  disposed  in  terminal  cr 
ap^nT^rZixW  lateral  heskds.  spikes,  s'jb umbellate  cl-istere.  or  panicles.  Periantk 
cor-=ir.ing  of  6  distinct  similar  giume^iike  segments.  Stamens  6  or  somedma 
3.  O-.-ary  superior,  3  or  sometinies  1-celled;  stigmas  3,  filiform:  ovules  3  to 
maiiy.    Fruit  a  loculicidally  3-valved  caj>5ule. 

ZZ-MZ.'i'^tXr^Kfi 2.   JWMHB. 

1.  LUZULA  DC. 

Per*3inia!  herb=  with  siniple  hoDow  leafy  stems.  gra»-!:k.e  fiat  leaves  and 
n'lnifrrvir  sir^II  f  owers  in  loose  invoi Mcrate  'imbels  or  panicle*,  or  more  or  les 
denser.' cl'isterei  or  spicate.  Flrxu!  bracts  sn-alj  and  scarlo'i*.  Stamens alwmys 
6.    CaprJe  l-ce]>d-  with  3  parietal  placentae  and  l-:5  5eeri=.      ' J uncmdtt*.) 

I^or***'.':*  *r.  -i^^es.  ^az..'.'.-.   \':.^  f  o»*r«  soLtAry  or  ii:  clur.^rf  cf  2-2      1.  L.  pBrriflccm. 

Xco-iiz^  xs-:a^  y  *  i-=4^^  f^  Jce 2.  L.  ^kaiSL 

Erect,  ii;  2-srrcn:  ff3bs^fbc«e  CT  obJoDc  bouS* 3.  I^  !■ 
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1.  Luzula  parviflora  (Ehrh.)  Desv.  Journ.  Bot.  1:  144.  1808.  Stems  slen- 
der, tufted,  3-6  dm.  high:  leaves  narrowly  lanceolate,  7-15  cm.  long,  6-12  mm. 
wide:  inflorescence  a  loose  decompound  panicle,  commonly  7-10  cm.  high,  its 
lowest  bract  foliaceous,  seldom  more  than  one  fourth  the  length  of  the  panicle: 
flowers  borne  singly  or  2-3  together  on  the  branches  of  the  panicle,  on  slender 
pedicels;  bractlets  ovate:  perianth  2-3  mm.  long,  its  segments  ovate,  acumin- 
ate, sUghtly  exceeded  by  the  green  to  brown  ovoid  capsule. — Either  moist  or 
dry  groimd  in  the  woods;  throughout  our  range  and  across  the  continent 
northward. 

2.  Luzula  spicata  (L.)  DC.  Fl.  Fr.  3:  161.  1805.  Closely  tufted,  without 
rootstocks:  stems  erect,  1-4  dm.  high,  distantly  1-3-leaved,  tapering  to. a  fiU- 
form  summit:  leaves  4-6  mm.  wide,  often  involute,  tapering  to  a  sharp  apex: 
inflorescence  a  nodding  spike-like  often  interrupted  panicle,  commonly  15-30 
mm.  long,  usually  exceeded  by  the  lowest  leaf-Uke  bract^  ovate-lanceolate, 
acuminate,  equaling  the  perianth:  segments  of  the  penanth  brown  with 
hyaUne  margins,  2-3  mm.  long,  lanceolate^  aristate-acimunate:  capsule  broadly 
ovoid,  about  two  thirds  as  long  as  the  penanth. — In  the  high  mountains  of  our 
range,  and  across  the  continent  northward. 

3.  Luzula  intermedia  (Thuill.)  A.  Nels.  Stems  slender,  1^  dm.  high, 
leafy:  leaves  &-10  cm.  long,  2-6  mm.  wide;  the  foUaceous  bract  usually  ex- 
ceeding the  narrow  panicle:  peduncles  2-12,  unequal,  the  longer  3-5  cm. long: 
spikes  simple,  usually  oblong,  loosely-flowered:  perianth  pale  or  somewhat 
tmged  with  brown,  about  3  mm.  long;  its  segments  narrowly  acuminate, 
equaling  the  obtuse  capsule:  anthers  small,  as  long  as  the  filaments:  seed 
dark  brown  with  a  white  caruncle.  L.  comosa.  [Jurums  intermedius  Thuill.  Fl. 
Env.  Paris,  Ed.  2.  178.  1799;  Juncoides  intermedium  (Thuill.)  Rydb.  Bull. 
Torr.  Bot.  Club  32:  610.  1905].— From  the  Rocky  Mountains  to  California 
and  Alaska. 

2.  JUNCUS  L.    Rush.    Bog  Rush 

Chiefly  perennials,  and  in  wet  soil  or  water,  with  pithy  or  hollow  and  simple 
(rarelv  branching)  stems,  and  panicled  or  clustered  small  (greenish  or  brown- 
ish) flowers,  chiefly  in  summer.  Plant  never  hairy.  Capsule  many-seeded, 
3-celled,  or  l-celled  by  the  placentae  not  reaching  the  axis.  Stamens  when  3 
opposite  the  3  outer  sepals. 

Leaves  knotted  by  internal  cross-partitions;  panicles  terminal. 
Leaves  compressed  and  equitant. 

Stamens  3  1.  J.  ensifolius. 

Stamens  6. 

Heads  two  or  more   .         .         .         .         .         .         .         .       2.  J.  saximontanus. 

Heads  solitary 3.  J.  Mertensianus. 

Leaves  terete  or  only  slightly  compressed. 
Stamens  6;  seeds  pointed. 

Perianth-segments  and  capsule  obtuse       .         .         .         .       4.  J.  Richardsonianus. 
Perianth-segments  and  capsule  acute  or  acuminate. 

Inner  segments  longer  than  the  outer    .         .         .         .       5.  J.  nodosus. 
Outer  segments  longer  than  the  inner. 

Heads  pale 6.  J.  Torrevi. 

Heads  dark  brown      .         .         .         .         .         .         .       7.  J.  nevaoensis. 

Stamens  3;  seeds  caudate 8.  J.  Tweedyi. 

Leaves  not  knotted,  the  cross-partitions  at  least  not  externally 
evident,  flat,  terete  or  semiterete. 
Panicle  terminal. 
Flowers  capitate. 
Leaves  fistulous. 

Leaves  flattened  upward 9.  J.  triglimiis. 

Leaves  terete,  channeled  at  base  .         .         .         .     10.  J.  castaneus. 

Leaves  flat,  not  fistulous. 
Stamens  6. 

Perianth-segments  smooth 11.  J.  longistvlis. 

Perianth-segments  rough 12.  J.  ortnophyllus. 

Stamens  3      .  . 13.  J.  marginatus. 

Flowers  solitary,  in  panicles. 
Stems  simple,  naked. 

Leaf-blade  terete 14.  J.  Vase5ri. 

Leaf-blade  flat. 

Perianth-segments  pale 15.  J.  tenuis. 

Perianth-segments  orown  with  green  midrib     .         .     16.  J.  confusus. 


110  JUNXACEAE  (rush  FAMILT) 

Stems  difhuely  branched,  lemfy 17.  J.  bofoi 

Panicles  mppmnntly  sessile  and  lateral:  steins  naked,  scapose. 
Flowers  few.  in  panicies  sunple  or  ncariy  so. 

Stems  leaflesi 18.  J. 

Stems  somewhat  leafy. 

Perianth-secments  white-marcined;  capsule  ret  use  19.  J.  Hallii. 

Perianth-sesmenu  sreen;  capsule  pointed  .     20.  J.  Fsrryi. 

Flowers  many,  in  more  or  leas  compound  panicles. 

Perianth  scgjuents  with  a  brown  str4>e  either  side  of  the 

midrib 21.  J.  balcicos. 

Perianth  pale  creen  throucbout 22.  J.  filiformis. 

1.  Jwacus  enafofius  Wiks.  Kong.  Vet.  Akad.  Hand.  2:  274.  1S23.  Stemi 
2-5  cnn.  high,  leafy,  from  thick  rootstocks:  laavea  equitant;  head«  sereral  to 
numerous,  paniclecl,  globose,  usually  dark  brown,  perianth-segmenta  laneeo- 
late,  acuminate,  3  mm.  long:  stamens  3:  capsule  3-angled,  acute,  hardly  ex- 
ceeding the  perianth. — Wet  banks:  Colorado  to  Oregon. 

2.  Junciis  sazunontanus  A.  Xels.  Bull.  Torr.  Bot.  Oub  29:  401.  19Q2. 
Stems  from  a  creeping  rhizome,  erect,  3-5  dm.  high.  2-edged:  leaves  oook- 
pressed  and  equitant,  1-3  nmi.  wide,  mostly  auricled  at  base:  heads  panielcdy 
few  to  several,  brown,  3-10-flowered:  flowers  2-3  mm.  long,  few  to  many  in 
each  head:  the  inner  segments  shorter  and  mostly  acute:  the  outer  ones  equal- 
ing the  long-mucronate  capsule:  stamens  6.  s^ds  more  or  less  reticulfted. 
/.  xiphimde^  montanws. — ^\'ery  common  near  stream  banks  througfaoot  oar 
range. 

3~  Junciis  Mertensianus  Bong.  Veg.  .Sitcha  in  Mem.  Acad.  St.  Peter.  VL 
2:  167.  1n33.  .Stem  from  a  thick  creeping  rootstock,  caespitose.  2-4  dm.  hi^ 
compresed.  weak:  leaves  compressed,  usually  1-2  mm.  wide,  sheath  auricled: 
flowers  15-25,  dark  brown,  pediceled.  single,  rarely  2-3  in  rather  loose  head, 
^12  mm.  broad:  sepab  ovate-lanceolate,  the  outer  acuminate-subulate,  the 
inner  obtuse  and  mucronate  or  rarelv  acute  and  equaling  the  outer  cncs,  ex- 
ceeding the  6  stamens,  equaling  the  broad! v-obovate,  obtuse,  mucrooate 
capsule:  anthers  oblong  or  oblong-linear,  usualfy  mucronate.  equaling  the  fila- 
ment or  shorter:  style  mosstly  shorter  than  the  obtuse  ovarj-:  seeas  oblanceolate, 
obovate.  fusiform,  short-tailed  at  each  end,  reticulate-costate. — Wet  places  in 
the  mountains. 

4.  Juncus  Richardsonianus  R.  db  S.  Syst.  7:  201.  1S20.  Stems  leafy,  2-5 
dm.  mgh:  leaves  knotted  by  internal  cro^s-partitions.  terete  or  slightly  com- 
pressed:  panicle  terminal,  erect,  elongated,  greenish  or  light  brown:'  heuis 
few-flowered:  sepals  obtuse:  stamens  G:  caps'iles  lizht  brown,  obtuse. 
cronate,  3-cellea:  seeds  spindle-shaped. — Prom  Colorido  northward, 
eastward  to  New  York. 

5.  Jtmcus  nodosus  L.  Sp  PI.  Ed.  2.  466.  1762.  .Stems  erect,  1-5  dm. 
high,  slender  from  a  creeping  thread-like  and  tJiber-bearIng  rootstock.  mostlr 
with  2  or  3  slender  leaves:  heads  few  to  several,  rarely  single.  S-20-flowercay 
6-S  mm.  wide,  overtopped  by  the  involucral  leaf:  flowers  brown.  3-4  mm. 
long:  sepals  lance-linear,  awl-pointed  Cthe  3  o'iter  mostly  a  little  shorter), 
nearly  aa  long  as  the  slender  triangular  taper-pointed  l-cell-^d  capsule:  anthen 
oblong,  shorter  than  the  filaments:  style  ver>-  short:  seeds  obovate,  abruptly 
m-jcronate. — From  o'.ir  ranee  to  Xew  England. 

6.  Juncus  Torreyi  Coville.  Bull.  Torf.  Bot.  Clih  "22:  303.  1S95.  Ffant 
4-10  dm.  high,  not  caespitose:  rootstock  slender,  tuberfform-thickened  at 
interi-als  of  a  fe-s-  centimeters,  each  fiber  supporting  a  single  stem:  stem 
terete  or  slightly  compressed,  stout,  1— t-leavea:  blades  stout,  terete,  in  most 
cas^  abnptly  divergent  from  the  stem:  inflorescence  us'ially  congested, 
a  few  centimeters  in  length  and  consisting  of  1-6  heads,  occasionally  onhr 
10  cm.  long  and  bearing  15-2'>  heads,  exceeded  by  the  involucral  leaf:'haias 
10-15  mm.  in  diameter:  perianth  4—5  mm.  long,  its  parts  s-ibolate.  the  outer 
longer  than  the  inner:  stamens  about  one  half  as  long  as  the  perianth:  capsoie 
sub'Jate,  1-ceUed,  its  beak  barely  exceeding  the  perianth  and  holding  the 
valves  together  throughout  dehiscence-:  seed  oblong,  acute  at  both  ends^ 
retic'ilatedf.    J.  nodot'jts  megocephalMJi. — Throughout  our  ranze. 

7.  Juncus  nevmdensis  Wats.  Proc.  Am.  Acad.  14:  303.  1S79.    Scape  warf 
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slender,  from  a  slender  horizontal  rootstock,  somewhat  compressed,  2-5  dm. 
high:  leaves  very  narrow,  subterete;  ligules  present:  spathe  short  and  very 
narrow:  heads  small,  few  to  rather  manv  in  a  short  open  panicle,  frequently 
solitary:  perianth-segments  brownish,  lanceolate,  acmninate,  4  mm.  long: 
stamens  6;  anthers  longer  than  the  filaments:  stigmas  long-exserted:  capsule 
oblong,  abruptly  contracted  into  the  stout  style,  which  nearly  equals  the 
perianth:  seeds  minute,  oblong,  apiculate  at  each  end. — From  the  Rocky 
Mountains  to  the  Sierras. 

8.  Juncus  Tweedy!  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  90.  1900.  Stem 
about  3  dm.  high,  strict,  light  green,  2-3  mm.  in  diameter:  leaves  terete  or 
slightly  flattened,  more  or  less  distinctly  septate,  with  conspicuous  scarious 
sheaths,  the  basal  ones  short;  stem  leaves,  except  the  upper  ones,  about  1  dm. 
long:  heads  in  a  contracted  panicle,  brown  and  snining,  5-8-fiowered:  perianth- 
segments  subequal,  about  4  mm.  long,  narrowly  lanceolate,  acute  or  acumi- 
nate: bracts  ovate,  cuspidate-acuminate:  stamens  3,  about  two  thirds  as  long 
as  the  perianth;  anthers  much  shorter  than  the  filaments:  style  rather  short: 
capsule  dark  'brown  and  shining,  oblong,  acute,  sharply  3-angled,  about  one 
fourth  longer  than  the  perianth:  seeds  light-colored,  about  1  mm.  long,  tailed 
at  both  ends.    J.  canadensis  coarctatus. — Yellowstone  Park. 

9.  Juncus  triglumis  L.  Sp.  PL  328.  1753.  Stems  5-15  cm.  high,  some- 
what tufted  on  a  branching  rootstock,  erect,  terete:  leaves  radical,  subulate, 
somewhat  terete,  channeled  at  base:  flowers  capitate,  in  a  terminal  erect 
mostly  3-flowerea  head,  the  lowest  2  or  3  bracts  nearly  equal,  divergent,  about 
as  long  as  the  flowers:  perianth-segments  rather  obtuse,  shorter  than  the  ob- 
long obtuse  mucronate  capsule:  filaments  many  times  longer  than  the  capsule: 
seeds  oblong,  abruptly  contracted  into  long  slender  tails. — High  mountains  in 
our  range  and  across  the  continent  far  northward. 

10.  Juncus  castaneus  Smith,  Fl.  Brit.  1:  383.  1800.  Stems  erect,  1-4  dm. 
high,  terete,  leafless  or  nearly  so:  basal  leaves  2-4,  rather  short,  tapering  from 
an  involute  tubular  base  to  a  slender  channeled  acutish  apex:  heaas  1-3,  few- 
flowered,  brown  or  black:  perianth-segments  lanceolate,  5-6  mm.  long:  sta- 
mens nearly  as  long;  the  anthers  about  1  mm.  long:  capsule  brown,  narrowly 
oblong,  acute,  much  longer  than  the  perianth:  seeds  contracted  into  long 
slender  tails. — Range  of  the  preceding. 

11.  Juncus  longistylis  Torr.  Bot.  Mex.  Bound.  223.  1859.  Stems  3-5  dm. 
high,  caespitose,  stoloniferous,  terete,  somewhat  minutely  scabrous  above, 
leafy:  leaves  flat,  grass-like:  heads  few,  clustered  in  a  contracted  panicle,  3-5 
cm.  long,  or  rarely  single,  3-12-flowered:  flowers  5-6  mm.  long,  the  larger  ones 
greenish,  with  brown  striae,  smooth,  pediceled:  sepals  equal,  ovate-lanceolate, 
very  acute  or  cuspidate,  twice  longer  than  the  stamens:  ovary  equaling  the 
stamens  and  style;  stigma  exserted:  capsule  ovate,  obtuse,  mucronate  or 
rostrate,  chestnut-colored,  shining,  3-celled,  equaling  or  a  little  longer  than 
the  calyx:  seeds  oblanceolate  or  obovate,  acute  at  each  end,  costate-reticulate. 
— Frequent  throughout  our  range. 

12.  Juncus  orthophyllus  Coville,  Contrib.  U.  S.  Nat.  Herb.  4:  207.  1893. 
Stems  3-8  dm.  high,  from  creeping  rootstocks:  leaves  flat,  about  2  mm.  wide, 
pale  green,  shorter  than  the  sheaths,  with  ligules:  heads  panicled  few-flowered: 
perianth-segments  straw-color,  lanceolate,  acuminate,  scarious-margined, 
rough,  7  mm.  long:  stamens  6:  capsule  triangular,  oblong,  acute,  short- 
beaked. — Mostly  to  the  northwest  of  our  range. 

13.  Juncus  marginatus  Rostk.  Monog.  June.  38.  1801.  Tufted,  1.5-7.5 
dm.  high  from  branching  rootstocks:  leaf -sheaths  auriculate ;  blades  1-3  mm. 
broad,  2-4  conspicuous  veins  in  addition  to  the  midrib:  inflorescence  1  dm. 
high  or  less,  the  panicle  composed  of  2-20  tubinate  to  subspherical  5-10- 
flowered  heads:  perianth  2.5-3.5  mm,  long,  the  outer  parts  ovate,  acute,  the 
inner  slightly  longer,  obtuse,  with  hyaline  margins:  stamens  3j  anthers  ovate, 
much  shorter  than  the  filaments:  capsule  equaling  the  perianth,  obovoid, 
truncate  or  retuse.  almost  3-celled,  the  placentae  deeply  intruded:  seed  ob- 
long, 0.4-0.5  mm.  long,  pointed  at  either  end,  12-16-ribbed. — Colorado  to  the 
Atlantic  States. 
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14.  Junciis  Vaseyi  Engelm.  Tnm^.  St.  Louu  Acad.  2:  448.  1866.  Cbes- 
pitoee:  stems  2-5  dm.  high,  slender,  rigid,  striate,  covered  with  brown  gii«*^*>— 
at  base,  sometimes  leaf-bearing:  leaves  elongated,  setaceous,  terete,  wtriate, 
sukate  toward  the  base:  spathe  equaling  or  rarely  longer  than  the  stnal!,  < 
tracted  panicle:  panicle  1-3  cm.  long,  green:  sepals  equal,  lanceolate,  3-1 1 
long,  outer  ones  subulate-tipped,  inner  ones  broader,  mucrc»iate,  more  1 
twice  longer  than  the  six  stamens:  anthers  equaling  the  filaments:  stigma 
scarcely  equaling  the  ovate  ovar>'  with  its  short  stvle:  capsule  straw-colored, 
ovate,  retuse,  3-eelled,  equaling  or  a  Uttle  longer  tKan  the  sepab:  seeds  tcij 
slender. — Colorado  to  New  England. 

15.  Jnncus  tentiis  Willd.  Sp.  PI.  2:  214.  1799.  Plant  perennial,  cksdj 
tufted,  2-7  dm.  high:  leaves  all  basal,  except  those  of  the  innorescenoe;  Uadcs 
flat,  sometimes  involute  in  drying:  inflorescence  exceeding  or  exceeded  by  hs 
lowest  leaf:  perianth  3.5-5  mm.  long,  its  parts  lanceolate,  acuminate:  sta- 
mens 6,  about  one  half  as  long  as  the  perianth ;  the  anthers  shorter  than  the 
filaments:  capsules  usually  about  one  mth  shorter  than  the  perianth,  ovate  to 
obovate,  obtuse,  mucronate,  3-celled:  seeds  narrowly  oblong,  -with  obfiqae 
apiculations,  reticulated  in  about  16  longitudinal  rows.  (/.  interior  and  J, 
DwMeyi  Wiegand,  Bull,  Torr.  Bot.  Club  27:  516  and  524.  1901,  at  least  as  to 
our  specimens.;— Common  eastward  and  rather  frequent  in  our  range,  tiioa^ 
in  part  replaced  by  the  following. 

16.  JuncusconfiisusCm-ille,  Ptoc.  Biol.  Soc.  Wash.  10:  137.  1897.  Denselj' 
tufted,  2-7  dm.  high,  erect:  sheaths  of  the  leaves  with  well-developed  KgiiL^ 
the  blades  about  one  half  the  length  of  the  stem,  fiat,  usually  involute:  apathe 
much  longer  than  the  inflorescence,  usually  involute:  panicle  congested  mto  a 
turbinate  cluster  2-3  cm.  long:  perianth-segments  ovate-lanceolate,  acute, 
brown,  with  a  green  midrib:  stamens  6,  the  anthers  shorter  than  the  filaments: 
capsule  oblong,  equaling  the  perianth,  ret  use,  completely  3-celled:  seeds  light 
brown. — ^Meadows ;  Colorado  to  Montana  and  west  to  Oregon. 

17.  Juncus  bufonius  L.  Sp.  PI.  3'28.  1753.  Plant  annual,  branching  from 
the  base,  erect,  seldom  excee^ling  20  cm.  in  height,  the  stems  in  larger  plants 
with  one  or  two  leaves  below  the  inflorescence:  leaf-blade  in  the  larger  plants 
flat,  in  depauperate  ones  filiform-involute:  inflorescence  about  one  l^lf  as 
high  as  the  plant:  flowers  iniierted  singly  on  its  branches:  perianth  parts  4—7 
mm.  long,  lanceolate,  acuminate:  stamens  usually  6.  sometunes  3,  seldom  half 
as  long  as  the  perianth:  cap>sule  narrowly  oblong,  obtuse,  mucronate,  3-celled: 
seeds  broadly  oblong,  with  straight  apiculations,  finely  reticulated. — Margins 
of  ponds,  etc.,  frequent ;  widelv  distributed. 

IS.  Juncus  subtriflonis  (>fey.)  Co^-ille,  Contrib.  U.  S.  Xat.  Herb.  4:  208. 
1S93.  Caespitoae:  stems  3-5  dm.  high,  terete,  filiform:  sheath  bristle-pointed: 
spathe  1—4  cm.  long,  mostly  surpassing  the  =imple,  about  3-flowered  panicle: 
sepals  lanceolate,  acute,  or  the  outer  one^  acutUh  and  scarcely  longer  than  the 
inner  ones,  more  than  twice  exceeding  the  0  r.tamenii,  5  mm.  or  more  kmg: 
anthers  linear,  a  little  longer  than  the  filament:  .'stigmas  shorter  than  the  i " 


der  prismatic  ovarj*.  crowned  with  a  verj'  short  .*tyle:  capsule  ovate-obkn^ 
triangular,  retuse,  ^^-celled,  equaling  or  a  little  shorter  than  the  sepals:  8ee£ 
ovate,  striate-reticulate,  long-tailed.    /.  Drummor>dii. — Colorado  to  Montana. 

19.  Jtmcus  Hallii  Engelm.  Trans.  St.  Louis  Acad.  2:  446.  1S66.  Caeqiitcae: 
stems  1-3  dm.  high,  terete,  filiform,  much  longer  than  the  setaceous,  terete 
leaves:  leaves  b-l2  cm.  long,  grooved  just  above  the  sheath:  spathe  scareelr 
or  a  little  surpassing  the  subsimple,  few-flowered,  contracted  panicle:  sepals 
lanceolate,  acute,  4  mm.  long,  outer  ones  a  little  longer,  twice  exceeding  the 
6  stamens:  stigma  subsessile,  equaling  the  ovate  ovarj-.  included:  capsule 
ovate,  angled,  retuse,  3-celled,  scarcely  exserted,  deep  brown:  seeds  oblonc- 
linear,  striatc^reticulated,  long-tailed. — Hall  and  Harbour,  near  Lake  Ranch, 
Colorado. 

20.  Juncus  Parryi  Engelm.  1.  c.  Caespitose:  stems  ver>-  thin  and  wiry,  1-2 
dm.  long:  leaves  sulcate.  one  half  or  two  thirds  their  length,  terete  above: 
spathe  surpassing  the  verj*  simple,  1 -3-flowered  panicle:  sepals  .5-7  mm.  long; 
lanceolate-subulate,  the  outer  ones  longer,  bristle  pointed,  three  times  I 
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than  the  6  stamens:  anthers  linear,  2-3  times  longer  than  the  filament:  stigmas 
scarcely  equaling  the  linear-prismatic  ovary,  attenuated  into  the  style,  in- 
cluded: capsule  prismatic,  very  acute,  brown,  exserted,  3-celled:  seed  oblong, 
delicately  striate-costate. — Frequent  in  our  whole  range. 

21.  Juncus  balticus  Willd.  Berlin.  Mag.  3:  298.  1809.  Stems  erect,  4-8  dm. 
high,  arising  at  intervals  from  stout  creeping  rootstocks:  sheaths  green  or 
tinged  with  dark  brown:  spathe  slender.  10-15  cm.  long:  panicle  commonly 
loosely  branching,  3-8  cm.  long:  periantn  3-5  mm.  long,  its  segments  lanceo- 
late, acute,  or  the  inner  sometimes  obtuse^  brown  with  green  midrib  and 
hyaline  margins:  stamens  6,  about  two  thu*ds  the  length  of  the  perianth; 
anthers  much  longer  than  the  filaments:  capsule  about  as  long  as  the  perianth, 
pale  to  dark  brown,  narrowly  ovoid,  conspicuously  mucronate:  seeds  usually 
with  a  loose  coat.— -Sandy  shores  and  slopes;  very  common;  across  the  con- 
tinent. 

22.  Juncus  filifonnis  L.  Sp.  PI.  326.  1753.  Stems  slender,  1-5  dm.  high, 
many  of  them  sterile  and  appearing  like  leaves,  from  stout  matted  rootstocks: 
sheaths  purplish,  obtuse,  with  a  short  bristle-hke  appendage:  spathe  usually 
longer  than  the  stem:  panicle  rather  few-flowered,  2-3  cm.  high:  segments  of 
the  perianth  2-4  nmoi.  long,  green  with  hyaline  margins^  narrowly  lanceolate, 
acuminate:  stamens  6,  about  half  the  length  of  the  perianth;  anthers  shorter 
than  the  filaments:  capsule  obovoid,  green,  barely  pointed,  about  three 
fomths  as  long  as  the  perianth,  3-celled:  seeds  oblong,  pointed  at  each  end. — 
In  marshes;  across  the  continent. 

22.  LILIACEAE  Adans.    Lily  Family 

Herbs;  stems  scapose  or  leafy,  from  bulbs  or  fleshy  roots  (a  woody  caudex 
in  Yucca).  Leaves  mostly  Unear.  Flowers  perfect;  perianth  of  6  distinct 
segments.  Stamens  6,  on  the  receptacle  or  the  tube  of  the  perianth.  Styles 
united;  stigma  3-lobed  or  entire;  ovary  3-celled,  becoming  a  capsule. 

With  fleshy  fascicled  roots  from  a  short  rootstock 1.  Leucocrinum. 

With  tiinicated  scaly  or  conn-like  bulbs. 

Flowers  with  scanous  bracts  and  persistent  perianth. 
Flowers  in  terminal  umbels. 

Bracts  2  or  3;  perianth  of  distinct  segments    ....       2.  Allium. 

Bracts  several;  perianth  fimnelform 3.  Brodiaea. 

Flowers  in  a  tertninal  raceme 4.  Camassia. 

Flowers  bractless  or  the  bracts  foliaceous. 
Perianth-segments  all  alike. 

Anthers  versatile;  flowers  large  and  erect 5.  Lilium. 

Anthers  fixed  by  the  base. 
Stem  leafy. 

Flowers  dull  purple,  or  yellow;  nodding      ....       6.  Fritillaria. 
Flowers  white,  streaked  with  purple,  erect  ....       7.  Lloydia. 

Leaves  only  2,  basal 8.  Ervthronium. 

Outer  perianth-se«nent8  smaller  than  the  inner    ....       9.  Calochortus. 
With  large  woody  caudex  and  rig^d  dagger-pointed  leaves    .         .         .10.  Yucca. 

1.  LEUCOCRINUM    Nutt.    White  Mountain  Lily 

Stemless,  the  numerous  fleshy  roots  from  a  short  rootstock  which  bears  the 
several  linear  leaves.    Flowers  few  to  many  from  the  crown  of  the  rootstock. 

1.  Leucocrinum  montanum  Nutt.  Gray,  Am.  Lye.  N.  Y.  4:  110.  1837. 
Leaves  thick,  surroimded  at  base  by  scarious  bracts:  flowers  white,  the  tube 
slender,  3-5  cm.  long,  the  segments  spreading;  stamens  on  the  tube:  style  long, 
with  dilated  stigma. — ^The  fragrant  blossoms  appear  just  above  the  ground  in 
early  spring;  frequent  in  our  range. 

,^     2.  ALLIUM  L.     Wild  Onion 

Herbs  with  coated  bulbs  and  a  basal  cluster  of  leaves,  having  a  very  char- 
acteristic odor  and  taste  (alliaceous).    Leaves  mostly  linear,  either  flat  or 
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terete  (sometimes  hoDow).  Flowers  in  a  simple  terminal  umbel,  deep 
color  to  white.  Perianth  segments  1-nerved,  usually  spreading.  Base  o€  the 
st\ie  inclosed  between  the  lobes  of  the  capsule  and  jointed  upon  the  short 
axis.  Filaments  usually  dilated  at  the  base.  Capsule  S-ceDed,  locohdical, 
several-seeded. 


Leaves  hoLLow.  terete 1.  A. 

Leaves  oot  hollow,  fiat  or  terete. 
BaIb-«oats  fibrous  reticnlatecL 
Valves  of  capsule  crested. 

Periaatb-^^ecmMits  acute 2.  A. 

Periancli-accments  acuminate 3.  A.  Geycri. 

Valves  of  cwsule  not  crested. 

Bulblets  freelv  produced  in  the  omb^  ...    4.  A.  mbram. 

Bolblets  rarefy  produced  in  the  umbei 5.  A.  Nnttalln. 

Bolb-eoats  thiiv-meinbranous,  sometimes  rctiealate-Teiiied  btit  not 
fibrous. 

Umbel  noddinc 6.  A.< 

Lmbel  erect. 

Bulb  oblong,  and  rhitrnnatons  bdow 7.  A.  1 

Bulb  small,  subgiobose. 

Leaves  longer  than  the  short  scape 8.  A.  1 

Leaves  shorter  than  the  sc^pe 9.  A.  i 

1.  AlUtmi  sfbirictmi  L,  Mant.  562,  1767.  Bulbs  more  or  less  caes^oae: 
leaves  terete,  hollow,  shorter  than  the  stout  ^-6  dm.  hi^  scape:  imiibel 
crowded,  subcapitate:  flowers  rose-color;  the  segments  8-10  mm.  long,  aemni- 
nate:  stamen.^  included:  capsiile  not  crested.  A,  Schoejioprasum. — ^Wet 
meadow-lands:  northern  Wvomine  to  Canada,  and  east  to  the  Great  Lakes. 

2.  Allium  reticulatum  Fraser  Hook.  Fl.  Bor.  Am.  2:  1^.  1839.  Bofiis 
rather  large.  ui;ually  single,  the  coats  strikingly  fibrous-reticulate:  leaves  nar- 
row, channeled:  scapes  1-2  dm.  high:  flowers  white  or  pinkish;  the  pediedi 
slender,  4-12  mm.  long:  bracts  ^spathe;  2:  perianth-segments  thin,  m — "- 
capsule  shorter  than  tb?  perianth,  each  valve  with  two  sh(»t  crests  at 
mit. — ^Throughout  our  range,  and  north  into  Assiniboia. 

3.  Alfinm'Geyeri  Wats.  Proc.  Am.  Acad.  14:  227.  1879.  Resembliiig  the 
preceding  but  taller  and  stouter,  2— i  dm.  high :  flowers  rose-colored,  6-8  mm. 
long:  the  segments  brood,  acute  or  acuminate,  strongly  nerved  and  rigid  m 
fruit:  pedicels  rather  stout,  10-20  mm.  long:  stamens  and  style  usoaDj  bal 
little  shorter  than  the  perianth:  capsule  crested.  (A.  dictyotum  Greene,  PL 
Baker.  1:  52.  IMl.; — ^From  Colorado  to  Montana  and  west  to  Washington. 

4.  Alfitmi  nibrtmi  Osterh.  Bull.  Torr.  Bot.  Cub  27:  506.  1900.  BiiIIm 
usually  single,  flbrous-reticulate  coated:  scape  2-3  dm.  high:  leaves  rather 
narrow,  flat  or  channeled:  spathe  2  or  3-bracted:  most  of  the  flowers  of  the 
umbel  replaced  by  small  red  spherical  bulblets:  perianth-segments  ovate  to 
lanceolate,  us'jally  obtusish,  the  outer  often  witn  a  dark  green  midnCTYe, 
narrowly  ovate,  fi-7  mm.  long:  pedicels  about  1  cm.  long:  stamens  and  style 
equaling  the  perianth.  A.  canadejuU.  (A.  pbroium  Rydb.  BulL  Torr.  Bot. 
Club  24:  ISS.  1S07.; — ^Throughout  our  range. 

5.  Affium  Nuttallii  Wats.  Proc.  Am,  Acad.  14:  227.  1S79.  Bulb  vemJBtj 
smaller,  very  fibrous:  scape  low,  1-2  dm.  high:  pedicels  S-r2  mm.  long,  rather 
stout:  perianth-segments  acute  or  acuminate,  rose-colored  or  white,  rather 
rigid  in  fruit.  6  mm.  long:  capsule  not  crested:  bulblets  occasionally  replacmg 
tfaie  flowers  in  the  umbel.  {A,  cwenicola  Osterh.  1.  c.^ — From  Texas  and  New 
Mexico  to  Wyoming. 

6.  Allium  cernuum  Roth.  Roem  Arch.  1^:  40.  179S.  Bulbs  mostly  ein^: 
leaves  flat.  2-^  mm.  wide:  scape  1-5  dm.  hi^:  umbel  open,  nodding:  flowen 
numerous,  on  ver>-  slender  peoicels,  rose-colored  or  white;  segments  4-6  mm. 
long,  broad,  acutish:  stamens  and  style  exserted:  capsule  crested.  (A.  ■natr' 
vatum  Rydb.  Mem.  X.  Y.  Bot.  Gari.  1:  91.  1900. j — Frequent;  throa^MHit 
our  range  and  across  the  continent  northward. 

•    7.  Aliitmi  IneYistylum  Wats.  King's  Rep.  350.  1S71.    Scape  3-5  dm.  1 
from  a  stout  elongated  bulb  with  rhizomatous  base:  leaves  flat,  4-10 
broad:  spathe  1-valved:  umbel  erect,  few-flowered;  pedicels  10-25  mm.  Umg: 
flowers  deep  rose-color;  segments  8r-I2  mm.  long;  narrow,  long-acumiiiate^ 
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nearly  twice  longer  than  the  stamens  and  style:  capsule  not  crested. — Utah, 
Colorado,  and  Wyoming. 

8.  Allium  Brandegei  Wats.  Proc.  Am.  Acad.  17:  380.  1882.  Bulbs  small, 
the  coats  membranous,  reticulate- veined  but  not  fibrous:  leaves  2,  exceeding 
the  angular  scape:  pedicels  slender,  equal,  about  8  mm.  long:  flowers  rose- 
color;  the  segments  broadly  lanceolate,  acute,  nearly  twice  longer  than  the 
stamens,  not  serrulate. — From  Colorado  to  Idaho  and  Montana. 

9.  Allium  acuminatum  Hook.  Fl.  Bor.  Am.  2:  184.  1839.  Outer  bulb-coats 
with  a  distinct  coarse  quadrate  to  hexagonal  reticulation:  pedicels  15-25  nmoi. 
long:  flowers  deep  rose-color;  segments  lanceolate,  with  acuminate  recurved 
tips,  rigid  in  fruit,  a  third  longer  than  the  stamens,  the  inner  ones  undulate- 
serrulate. — Colorado,  Utah,  and  Wyoming. 

3.  BRODIAEA  Smith 

Perennial  herbs  from  corm-Uke  bulbs  with  fibro-membranous  brown  coats. 
Scape  erect.  Leaves  Unear.  Flowers  in  terminal  umbels  with  several  bracts; 
pedicels  jointed.  In  ours  the  perianth  is  broadly  tubular,  blue.  Stamens  6,  in 
2  rows.    Capsule  ovate  to  oblong. 

1.  Brodiaea  Dou^lasii  Wats.  Proc.  Am.  Acad.  14:  237.  1879.  Scape 
smooth,  3-6  dm.  high,  erect  and  usually  stout:  leaves  carinate:  perianth  tube 
subsaccate,  about  equaling  the  lobes:  anthers  oblong;  the  lower  on  the  throat 
opposite  the  outer  segments,  the  upper  on  the  inner  segments,  on  a  short  free 
filament  which  forms  below  a  prominent  wing  within  the  tube:  capsule  6  mm. 
long,  a  Uttle  exceeding  the  stipe  and  slender  style:  seeds  several  in  each 
cell. — From  western  Wyoming  to  Washington  and  Oregon 

4.  CAMASSIA  Raf.     Quamash 

Scape  slender,  from  a  tunica  ted  bulb.  Leaves  linear-lanceolate,  carinate. 
Flowers  in  a  simple  raceme,  with  narrow  scarious  bracts;  pedicels  jointed  at 
the  summit.  Perianth  blue  or  white,  of  6  distinct  oblanceolate  segments. 
Stamens  6,  on  the  base  of  the  slightly  gibbous  perianth,  shorter  than  the  seg- 
ments. Stvle  sUghtly  trifid  at  the  apex.  Capsule  subglobose,  3-lobed  and 
angled,  with  several  black  shining  seeds  in  each  cell. 

1.  Camassia  esculenta  Lindl.  Bot.  Reg.  18:  t.  1486.  1832.  Scape  stout,  a 
foot  or  two  high :  pedicels  rather  stout,  mostly  shorter  than  the  usually  dark 
blue  flowers:  perianth-segments  scarcely  exceeding  the  style,  a  little  longer 
than  the  stamens. — Western  Wyoming  and  west  to  California;  the  bulb 
formerly  largely  collected  for  food  by  the  Indians. 

6.  LILIUM  L.     Lily 

Bulb  scaly,  stem  leafy,  simple.  Leaves  narrow,  sessile,  whorled  or  scattered, 
net- veined.  Flowers  large  and  showy,  in  ours  usually  soUtary  and  erect. 
Perianth-segments  oblanceolate,  with  a  linear  nectariferous  groove,  usually 
spotted.    Anthers  versatile.    Style  undivided. 

1.  Lilium  montanum  A.  Nels.  Bull.  Torr.  Bot.. Club  26:  6.  1899.  Bulb 
depressed-globose,  of  thick  fleshy  scales:  stem  3-4  dm.  high:  leaves  smooth, 
dark  green,  alternate  except  the  uppermost  whorl  of  5-7,  lanceolate,  sessile: 
the  segments  of  the  single  erect  flower  elliptic-oblong,  tapering  to  both  ends, 
brownish-red  to  orange-red,  the  base  of  the  inner  face  dotted  with  purplish- 
black  spots:  stamens  and  stigma  purplish:  capsule  oblong-cylindric.  L.  phUa- 
delphicum. — In  moist  thickets  near  mountain  streams;  throughout  our  range. 

6.  FRITILLARIA  L. 

Bulbs  of  numerous  thick  scales.  Stems  erect,  leafy,  simple.  Perianth 
mostly  campanulate,  deciduous,  of  6  equal  ovate  or  oblong  distmct  segments; 
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the  flowers  often  nodding,  solitary  or  racemed,  much  smaller  than  in  laUtamf 
often  mottled.  Nectary  a  shallow  pit  at  the  base  of  the  segments.  Styles 
united  to  the  middle  fx  throughout. 

Flowen  purple  and  mottled 1.  F.  aUiyumm—^ 

Flowers  ydlow  or  oranfle 2.  F.  pudiea. 

1.  Fritillaria  atropnrpnrea  Nutt.  Joum.  Acad.  Phila.  7:  M.  1831.  Bulb  of 
numerous  thick  scales:  stem  2-4  dm.  high  or  more,  1-6-fiowered;  leaves  6-20, 
scattered  or  somewhat  verticillate:  flowers  dull  purple  with  more  or  Iras  of 
vellowish-green:  styles  distinct  above;  stigmas  linear:  capsule  acutely  angled, 
broadly  obovate. — From  Wyoming  to  the  Sierra  Nevada. 

2.  Fritillaria  ptidica  (Pursh)  Spreng.  Syst.  2:  64.  1825.  Bulb  of  nmnerooB 
very  small  rounded  scales:  stem  1-2  dm.  high,  1-6-flowered:  leaves  3-8^ 
scattered  or  somewhat  verticillate:  flowers  usually  solitary,  nodding,  yellow 
or  orange  and  tinged  with  purple:  styles  connate  and  stignia  shortly  ^lobtkl: 
capsule  oblong  to  subglobose. — From  Utah  and  Montana  to  the  Sierra  Nevada 
and  British  Columbia. 

7.  LLOYDIA  Salisb. 

The  bulb  upon  an  oblique  rhizome,  covered  by  the  persistent  scarious  baaei 
of  the  nearly  filiform  leaves.  Stem  leafy,  usually  1-flowered.  Perianth  smaD, 
spreading,^  white  with  purplish  veins  and  base.    Style  undivided. 

1.  Lloydia  serotina  (L.)  Sweet,  Hort.  Brit.  Ed.  2.  52.  1830.  Stems  5-15 
cm.  high,  equaling  the  leaves:  flowers  erect:  perianth-segments  oblancec^ter 
obtuse,  obscurely  pitted  at  base:  capsule  obovate,  obtusely  angled:  seeds 
chestnut-colored. — Mountains  of  Colorado  and  northward  tlfrou^out  the 
alpine  and  arctic  regions  of  the  northern  hemisphere. 

&  ERYTHRONIUM  L.    Dogtooth  Violet 

Herbs  with  deep-set  bulbs.  Leaves  only  2,  smooth,  flat,  shining,  sheathing 
the  base  of  the  naked  stem.  Flowers  1  or  more,  nodding.  Perianth  of  six 
separate  and  recurved  segments;  these  oblaaceolate,  callous-toothed  each  ade 
of  the  grooved  nectarj*.  Styles  usually  distinct  above.  Capsule  obovoid  or 
oblong.    Seeds  usually  several  in  each  cell. 


Leaves  acute;  anthera  yellow 1.  E.  i 

Leaves  obtuse;  anthers  dark-purple  .     2.  £.  obtuaatviB. 

1.  Er3fthromum  parviflorum  (Wats.)  L.  X.  Good.  Bot.  Gaz.  33:  67.  1902. 
Bulb  slender,  3-5  cm.  long:  scape  1-3  dm.  high:  leaves  oblong,  tapering 
gradually  to  the  acute  ends,  10-15  cm.  long:  flowers  usually  solitary;  the 
peduncle  hook-cur\'ed  at  summit;  segments  lanceolate-acuminate,  2-3  em. 
long,  bright  yellow,  with  greenish  base,  strongly  recur\-ed :  filaments  narroiriy 
linear;  the  anthers  pale  yellow:  capsule  from  oblong  to  oval,  2-3  cm.  kmg. 
E.  grandiftoTum  minor. — Subalpine  in  the  central  Rocky  Mountains. 

2.  Erythronium  obtusatum  L.  X.  Good.  1.  c.  Ver>'  similar  but  with  lariger, 
thicker  bulb:  leaves  oblong-elliptical,  obtuse  but  sometimes  apiculate:  pedunele 
stout,  usually  2-3-flowered  fl-5):  the  perianth-segment.s  pale  vellow,  drymg 
with  a  purplish  tinge:  filaments  dilated  at  base  and  tapering  to  the  acute  apex; 
anthers  dark  purple:  stigma  deeply  3-lobed. — Northern  Wyoming  and  ad- 
jacent Idaho  and  Montana. 

9.  CALOCHORTUS  Pursh.     Maripos.^  Lilt 

Stems  usually  flexuous  and  branching,  from  coated  conns.  Leaves  few: 
linear-lanceolate,  radical  and  cauline,  the  latter  alternate  and  clasping,  tHA 
with  many  nerves  and  transverse  veinlets.  Flowf^r^  ffw.  -howy;  in  ours  the 
flowers  are  open-campanulate,  white  or  lilac,  with  densely  hairy  glands,  and 
the  capsule  narrowly  oblong  with  thick  obtusely  angled  lobes.   Outer  perianllH 
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segments  narrow  and  calyx-like;  the  inner  broad  and  usually  bearded.    An- 
thers basifixed.    Stigma  sessile.    Capsule  septicidal. 

Anthers  obtuse,  eland  circular 1.  C,  Nuttallii, 

Anthers  acute,  gland  transversely  oblong         .         .         .         .         .         .     2.  C.  Gunnisonii. 

1.  Calochortus  NuttaUii,  T.  &  G.  Pac.  R.  R.  Rep.  2:  124.  1855.  Stem  slen- 
der, bulbiferous  at  base,  with  a  single  narrow  cauline  leaf  (sometimes  2  or  3), 
umbellately  1-5-flowered:  sepals  often  with  a  dark  or  nairy  spot:  petals  3-4  cm. 
long,  white  tinged  with  greenish-yellow  or  Ulac,  with  a  purpUsh  spot  or  band 
above  the  yellow  base,  and  hairv  around  the  circular  or  oblong  gland :  anthers 
obtuse. — From  New  Mexico  and  Colorado  to  Dakota  and  California. 

2.  Calochortus  Gunnisonii  Wats.  Bot.  King's  Rep.  348.  1871.  Like  the 
last  but  with  acuminate  anthers  and  a  broad  transverse  gland:  petals  Ught 
lilac,  yellowish-green  below  the  middle,  banded  and  Uned  with  purple. — 
Mountains  from  Wyoming  to  New  Mexico. 

10.  YUCCA  L. 

Ours  are  acaulescent  plants  with  rosulate  rigid  and  pungent  leaves  and  large 
racemose  flowers  on  thick  erect  scapes.  Perianth  open-campanulate,  of  nearly 
distinct  lanceolate  or  oval  segments.  Filaments  nearly  free,  thickened  above; 
the  anthers  short,  sagittate.  Ovary  oblong,  mostly  longer  than  the  stout  or 
swollen  style;  the  stigma  unequally  6-lobed.  Fruit  capsular,  6-valved  above, 
nearly  or  quite  6-celled.    Seeds  numerous. 

Fruit  an  erect  hard  dehiscent  capsule. 

Style  green;  leaves  long,  narrow  and  rigid      .  .  .  .  .  1.  Y.  glauca. 

Style  white;  leaves  short,  lanceolate-spatulate  .  .  .  .  2.  Y.  Harrimaniae. 

Fruit  pendent,  fleshy,  edible      .         .         .         .  .  .  .  .  3.  Y.  baccata. 

1.  Yucca  glauca  Nutt.  Fraser's  Cat.  No.  89.  1813.  Leaves  filamentose  on 
the  margin,  very  stiff  and  pointed,  usually  3-6  dm.  long  by  6-15  mm.  wide, 
smooth:  raceme  usually  simple,  nearly  sessile,  3-10  dm.  long:  flowers  greenish- 
white  or  tinged  with  brown;  segments  broadly  ovate,  3-5  cm.  long:  capsule 
erect,  somewhat  6-sided:  seeds  thin,  smooth,  broadly  margined.  Y.  angualU 
folia. — From  New  Mexico  to  Montana  and  Dakota. 

2.  Yucca  Harrimaniae  Trel.  Rept.  Mo.  Bot.  Card.  13:  59.  1902.  Acaules- 
cent and  often  caespitose:  leaves  Unear  to  spatulate-lanceolate,  6-40  mm. 
wide,  thin  but  rigid,  spreading,  pungent,  brown-bordered,  with  coarse  mar- 
ginal fibers:  scape  2-5  dm.  high,  simple,  flowering  from  near  the  base:  flowers 
greenish,  with  large  often  obtuse  segments:  style  slender:  capsule  brown, 
about  40  mm.  long,  constricted,  flaring  above. — From  Utah  to  southern  Colo- 
rado. 

3.  Yucca  baccata  Torr.  Mex.  Bound.  Surv.  221.  1859.  Leaves  coarsely 
filamentose  on  the  margin,  very  thick  and  rigid,  5-10  dm.  long  by  3-5  cm. 
wide,  channeled  or  concave,  rough  especially  on  the  back,  tipped  by  a  very 
stout  brown  spine :  panicle  pedunculate:  perianth-segments  narrow,  5-8  cm. 
long:  fruit  oval  or  cylindric,  dark  purj)le,  often  long-beaked:  seeds  thick  and 
rugose.— Southern  Colorado,  New  Mexico,  and  west  to  Nevada. 

23.  MELANTHACEAE  R.  Br.    Bunch-Flower  Family 

Herbs  with  leafy  stems  arising  from  rhizomes  or  bulbs.  Leaves  nerved. 
Flowers  regular,  soUtary  or  in  racemes  or  panicles;  the  perianth-segments  dis- 
tinct, usually  persistent.  Stamens  6,  with  cordate  or  reniform  versatile  con- 
fluently  1 -celled  anthers,  or  the  anthers  small  and  with  2  distinct  cells.  Ovary 
3-celled,  with  3  distinct  or  more  or  less  united  styles.  Seeds  usually  tailed  or 
appendaged. 

Anthers  2-celled;  oblong  or  ovate. 

Raceme  very  long  and  many-flowered 1.  Xerophyllum. 

Raceme  short,  few-flowered 2.  Tofieldia. 
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Anthen  eonflnently  1-eeUed.  eordAt«  or  reniform. 

Stems  from  a  btub:  pgriantb-  acfuucnK  vith  gland  or  mot  near  the  base 
Steou  from  a  rootatock;  perianth  acgjiuenta  not  ^ana  beannc 

1.  XEROPHTLLUM  Michx. 

Stem  from  a  bulbous  base,  bearing  a  compact  raceme  of  showy  wl 

flowers,  and  thicklv  besA  with  needle-shaped  leaves,  the  upper  of  wiiicli 

reduced  to  bristle-like  bracts:  those  from  the  root  very  many  in  a  dense  tuft. 

1.  XefophyUnm  tenax  rPursh)  Xutt.  Gen.  1:  235.  1818.  Stems  6-10  dm. 
high:  leaves  often  5-8  dm.  long:  flowers  white:  pedicels  2-4  cm.  long:  perianth 
scarcely  equaling  the  stamens:  segments  oblong.  8-10  mm.  long.  o-T-oerved: 
capsule  cordate-ovate,  6-vaIved.  the  abruptly  acute  cells  separating  and  them 
dehiscing. — Montana,  possibly  Wyoming,  and  west  to  Oregcm. 

2.  TOFEBLDIA  Huds.     False  Asphodel 

Mostlv  tufted,  with  fibrous  roots,  and  simple  stems  leafy  only  at  base,  bear- 
ing small  flowers  in  a  close  raceme.  Leaves  linear,  grass-like.  *  Ours  has  steal 
and  inflorescence  pubescent,  and  pedicels  fascicled. 

1.  Tofieldia  intermedia  Rydb.  Bull.  Torr.  Bot.  Oub  27:  528.  1900.  Stem 
slender,  \'iscid-pubescent  above:  leaves  linear:  raceme  short,  few-flowered: 
flowers  yellow:  sepals  obovate,  4-5  mm.  long:  petals  narrower  and  longer: 
capsule  ovoid:  seeds  unappendaged.  T.  ^lUinosa. — WycMning  and  far  nortii- 
ward  and  westward. 

'  3.  ZTGADEHUS  Michx. 

Glabrous  herbs,  with  leafy  or  somewhat  scape-like  stems  from  a  timicated 
butt),  and  long  narrow  keeled  leaves.  Flowers  greenish-yellow  or  nearly  iHiite 
in  a  terminal  raceme  or  panicle.  Perianth  withering-persistent;  the  segments 
with  a  glandular  spot  near  the  base.  Stamens  free  or  attached  to  the  base  of 
the  segments.  Capsule  ^^-celled,  dehiscent  to  the  base.  Seeds  numerous,  ob- 
long or  linear,  angled. — {ToxicMcardwn  and  AniicUay  c.  f.  BulL  Torr.  Bol^ 
Dub  30:  272-3.  1903.) 

Gland  obeordate:  base  of  OTar>'  adnate  to  the  perianth         .         .         .     1.  Z. 
Gland  oh*orate  or  s«niorbJCTiJar:  ovary  free. 

Penautb-Minents  more  or  lees  clawed:  filaments  attached  to  the 
baoe  oitbe  seKmects. 
Floirere  emaU:  leaves  narrow;  gland  orbicular  .  .     2.  Z.  ^ 

Flowers  larger:  leaves  broader:  gland  aemiorbicular     .  .     3.  Z.  i 

Perianth  atgrncDts  not  clawed:  filaments  free 4.  Z.  Nuttalln. 


'  1.  Zygadenuselegans  Pursh.  Fl.  Am.  Sept.  241.  1S14.  Bulb  ovate: 
2-8  dm.  high:  leaves  glaucous.  4-12  mm.  broad:  raceme  simple  or  spanned 
branched  below,  often  few-flowered:  bracts  ovate-lanceolate,  usually  pur- 
plish: perianth  adnate  at  base:  segments  broad,  greenish.  S-10  mm.  long;  the 
mner  abruptly  contracted  to  a  broad  claw:  gland  obcordate:  styles  4  mm. 
long  or  more*  S€*ds  oblong,  angular,  4  mm.  lone.  fZ.  dUaiaUi  Greene,  PL 
Baker.  1:  51.  1901:  Z.  coloradenfii  Rydb.  Bull."  Torr.  Bot.  Hub  27:  53t. 
1900.) — ^The  whole  Rocky  Mountain  region  from  Colorado  northward. 

2.  Zygadentis  venenosus  Wats.  Proc.  .\m.  Acad.  14:  279.  1S79.  Bidb 
elongated-ovoid:  stem  slender,  strict.  1-5  dm.  high:  leaves  narrow,  4-6  mm. 
broad,  scabrous  on  margin  and  midrib,  with  scarious  sheathing  base  {extept 
the  uppermost):  raceme  simple,  short,  with  narrow  scarious  bracts:  periantli 
free  from  the  ovarj*:  segments  triangular-ovate  to  elliptic,  obtuse  or  acotuli, 
4-6  mm.  long,  all  abruptly  contracted  to  a  short-glandular  claw;  the  blade 
rounded  or  subcordate  at  base:  the  gland  with  a  weltdefined  irregular  margm: 
stamens  somewhat  adnate  to  the  claw:  i>edicels  suberect  in  fruit:  capeule 
8-12  mm.  long:  seeds  3-5  mm.  long.  (Z.  gramineus  Rydb.  L  c.)— Xortlien 
Wyoming  and  Montana  and  west  to  the  Pacific  States. 
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3.  Zygadenus  intennedius  Rydb.  Bull.  Torr.  Bot.  Club  27:  535.  1900. 
Bulb  elongated-ovoid:  stem  rather  stout,  2-5  dm.  high:  leaves  light  green, 
scabrous  on  margin  and  midrib,  1-3  dm.  long,  5-9  mm.  wide,  Mfeeled  and  often 
more  or  less  folded,  with  scarious  sheathing  base:  flowers  greenish  or  yellowish- 
white:  perianth  free  from  the  ovary;  segments  ovate  or  oblong,  obtuse  or 
acutish,  5-8  mm.  long,  short-clawed;  the  outer  subcordate  at  base;  the  inner 
acute  or  rounded;  gland  semiorbicular,  the  upper  margin  thin  and  not  well 
defined:  capsule  ovoid-cylindrical.  (Z.  foLcatus  Rydb.  1.  c.  536.)— <]Jolorado 
and  Wyommg. 

4.  Zygadenus  Nuttallii  Gray,  Wats.  1.  c.  Bulb  ovoid:  stem  stout,  3-6  dm. 
high:  leaves  6-15  mm.  broad:  raceme  simple  or  rarely  branched  below,  many- 
flowered,  with  narrow  membranous  bracts:  perianth  free  from  the  ovary; 
segments  6-10  mm.  long,  not  clawed,  with  an  ill-defined  gland  at  base:  stamens 
wholly  free:  capsule  about  12  mm.  long:  seeds  large,  5  mm.  long,  usually 
flattened. — Scarcely  within  our  range;  eastern  Colorado  (probably)  to  Ar- 
kansas. 

4.  VERATRUM  L.    False  Hellebore 

Tall  perennial  herbs  with  thick  rootstocks,  broad,  strongly  veined  leaves  and 
rather  large  flowers  in  a  terminal  pubescent  panicle.  Perianth  of  6  distinct 
similar  segments.  Capsule  membranous,  3-beaked  by  the  persistent  diverging 
styles.    Seeds  compressed,  margined  or  winged. 

1.  Veratrum  speciosum  Rvdb.  Bull.  Torr.  Bot.  Club  27:  531.  1900.  Stem 
5-15  dm.  high:  upper  leaves  lanceolate,  but  rarely  acuminate:  branches  of  the 
sometimes  compound  panicle  ascending:  perianth-segments  obtuse,  whitish 
with  greener  base,  often  denticulate  above.  V,  califomicum. — From  Colorado 
and  Wyoming  to  northern  California  and  Oregon. 

24.  CONVALLARIACEAE  Link.    Lily  or  the  Valley  Family 

Ours  are  leafy-stemmed  herbs,  simple  or  branched,  from  simple  or  branched 
creeping  rootstocks.  Flowers  solitary,  racemose  or  panicled,  regular  and  per- 
fect. Leaves  broad,  nerved.  Perianth  6-parted,  the  segments  distinct.  Sta- 
mens 6.  Ovary  3-celled,  superior;  stigma  entire,  or  3-lobed.  Fruit  a  fleshy 
berry. 

Flowers  axillary,  solitary  or  2  together. 

Perianth-segments  distinct 1.  Streptopua. 

Perianth-segments  united  .         .         •         • 2.  Polygonatum. 

Flowers  terminal. 

Solitary  or  very  few  in  an  umbel        ^ 3.  Disporum. 

Racemose  or  panicled 4.  Smilacina. 

•  1.  STREPTOPUS  Michx.    Twisted-stalk 

Stem  rather  stout,  with  forking  and  divergent  branches,  ovate  and  taper- 
pointed  rounded-clasping  membranaceous  leaves,  and  small  flowers  on  slender 
peduncles,  which  are  abruptly  bent  or  contorted  near  the  middle.  Flowers 
axillary,  greenish- white,  or  purplish.  Anthers  sagittate,  cuspidate,  on  short 
deltoid  or  subulate  filaments.  Ovary  with  numerous  ovules  in  2  rows  in  each 
ceU. 

-  1.  Streptopus  amplexifolius  (L.)  DC.  Fl.  France  3:  174.  1805.  Stem  6-10 
dm.  high:  leaves  very  smooth,  glaucous  underneath:  anthers  tapering  to  a 
slender  point:  stigma  entire,  truncate.— Across  the  continent  in  northern  lati- 
tudes and  ranging  south  in  the  moimtains  to  New  Mexico. 

2.  POLYGONATUM  Adans.    Solomon's  Seal 

Rootstocks  horizontal,  thick,  scarred.  Stems  simple,  arching  or  erect, 
l^af^.    Leaves  alternate^  ovate  or  lanceplate^  sessile.    Flowers  whitQ  or  ^reexi- 
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uh,  axfllaiy,  solHaiy  or  in  snudl  itaacles.  Perianth  tubular,  6-lobed  at  the 
summit.  Stamens  6,  on  the  tube.  Style  slender,  deciduous.  Berry  blue  or 
black;  the  cells  l-2-0eeded. 

1.  PoIygoDatum  coDnnutatnm  (R.  AS.)  Dietr.  Otto  and  Dietr.  Gartens. 
3:  223.  1835.  Glabrous  throu^out:  stem  5-10  dm.  high:  leaves  broadhr  ormte 
to  lancec^te,  usually  clasping  b^  a  broad  base:  pedicels  jointed  below  the  baae 
of  the  flowo*.  P.  (figarUeum. — ^From  the  Rocky  Mountains  to  the  ncxth  Atlan- 
tic States. 

3.  DISPORUM  Salisb. 

Low  and  pubescent,  divergently  branched  above,  with  closely  sessile  ovalie 
and  membranaceous  leaves,  and  drooping  flowers.  Flowers  sectary  or  few  in 
a  fascicle,  terminating  the  branches,  or  apparently  in  the  upnermoA  leaf-azfli^ 
white  or  greenish.  Anthers  oblong,  obtuse,  on  slender  nlaments.  Stigma 
3-cleft,  in  ours. — Pro$artes. 

1.  Disponnn  trachycarpmn  (Wats.)  B.  &  H.  Gen.  PI.  3:  832.  1883.  Leaves 
ovate  to  oblong-lanceolate,  acute  or  rarely  acuminate:  perianth-segments 
whitish,  slightly  spreading,  acute:  fruit  broadly  obovate,  obtuse  and  rather 
deeply  lobed,  papillose.  Prasartes  trachycarjmm, — Colorado,  far  northwaid 
ana  westward. 

4.  SMILACIHA  Adans.    Solomox's  Seai« 

Stems  simple,  leafy,  from  running  rootstocks.  Leaves  mostly  sessile,  oblong 
or  lanceolate.  Flowers  white,  with  distinct  perianth-seginents,  in  a  racemooe 
panicle  or  simple  raceme,  pedicels  jointed  at  the  summit.  Stamens  6;  the 
filaments  subulate.  Style  short «tmck,  persistent;  the  stigma  3-lobed  at  the 
summit ;  ovules  2  in  each  cell. — {Vagnera  Adans.) 

Flowers  in  compound  racemes  ^psnicles). 

Leaves  short-petioled:  flowers  very  numeroos  .         .         .  1.  S.  iii  i  iihi. 

Leaves  sessile  and  claspiniE;  flowers  fewer 2.  S.  ami^exiesafiiL 

Flowers  in  a  simple  raceme. 

Leaves  acute,  ascendinjp.  more  or  less  folded 3.  S,  striata. 

Leaves  acuminate,  ^reading,  usually  flat 4.  3.  sessilifolw. 

1.  Smilacina  racemosa  (L.)  Def^f.  Ann.  Mus.  Paris  0:  52.  1807.  Itliinitdjr 
downy,  3-S  dm.  high:  leaves  numeroui?.  oblong  or  oval-lanceolate,  acuminate, 
ciliate,  abruptly  somewhat  petiole^!:  flowoR  crowded,  ver>'  short-pedioded: 
stamens  exceeding  the  short  perianth-^gmentij :  berries  pale  red  speckled  with 
piirple.  aromatic. — Moi^t  copses;  from  the  mountains  in  Colorado  to  the 
Atlantic  States. 

2.  Smilacina  amplezicauHs  Xutt.  Jourd.  Acad.  Phil.  7:  58.  1831.  Re- 
sembling the  preceding  in  size  and  habit:  the  leaves  sessile  and  clawing: 
flowers  fewer,  in  an  open  panicle:  stamens  exserted:  style  long,  neaiqr 
as  long  as  the  ovarj-:  beny  reddish. — ^Throughout  our  range  and  west  to 
California. 

3.  Smilacina  stellata  ("L.)  I>esf.  1.  c.  52.  Stem  smooth.  1-4  dm.  hi^:  leaves 
smooth  above,  minutely  pubescent  below,  oblong-lanceolate,  sessile  and  some- 
what clasping.  .^S  cm*  long,  usually  folded  on  the  midrib:  filaments  shorter 
than  the  perkinth:  bem.'  at  first  green  with  dark  strips,  becoming  red  when 
ripe,  a  agr.era  Uy/,pitnla  Rydb.  Bull.  Torr.  Bot.  Club  2S:  26S.  1902.)— In 
moist  woods  and  meadows;  from  Xew  Mexico  north  to  the  boundary  and 
thence  across  the  continent. 

4.  Smilacina  sessilifolia  Xutt.  ex  Baker.  Joum.  Linn.  Soc.  14:  566.  1875. 
Rootstock  slender:  stem  a  foot  or  two  high:  leaves  lanceolate,  acuminata 
sessile,  usually  flat  and  spreading,  somewhat  pubenilent:  raceme  larger  and 
pedicels  longer  <'6-12  mm.^ :  segments  of  the  perianth  lanceolate,  twice  as  long 
as  the  stamens:  berries  usually  black  when  mature,  (i'mfolium  liliaeewm 
Greene.  Pitt.  1:  2S0.  IS-SO.) — Northwestern  Wyoming  to  Montana  imd 
to  the  coast. 
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25.  SMILACEAE  Vent.    Smilax  Family 

Shrubby  or  ours  herbaceous  plants,  climbing  or  supported  by  a  pair  of 
tendrils  on  the  petiole  of  the  ribbed  and  netted-Veined  simple  leaves.  Flow- 
ers small,  dioecious.  Perianth  regular,  of  6  similar  deciduous  sepals,  free  from 
the  ovary,  with  as  many  stamens  as  sepals,  and  introrse  1-celled  anthers. 
Ovary  with  3  cells  and  as  many  elongated  spreading  sessile  stigmas. 

1.  NEMEXIA  Raf.    Smilax 

Unarmed  vines,  with  knotted  or  tuberous  rootstocks  and  annual  stems. 
Leaf -blades  membranous,  broad,  sometimes  hastate.  Umbels  on  long  and 
slender  peduncles.  Pedicels  inserted  in  small  pits  in  a  conic  or  globose  re- 
ceptacle. Stamens  6,  more  or  less  reduced  in  pistillate  flowers.  Ovary  3- 
celled,  wanting  in  staminate  flowers;  ovules  two  in  each  cavity.  Berry  blue- 
black. — Smilax. 

1.  Nemexia  herbacea  (L.)  Small,  Fl.  S.  E.  U.  S.  281.  1903:  Stems^loa- 
gated,  climbing,  glabrous:  leaves  numerous;  blades  ovate,  triangular-liwi'ceolate 
to  lanceolate,  essentially  alike  throughout  the  plant,  4-8  cm.  long,  short- 
acuminate,  7-9-nerved,  rounded  or  truncate  at  the  base:  bracts  subtending  the 
peduncles  like  the  leaves:  peduncles  much  surpassing  the  subtending  bracts  at 
maturity:  flowers  carrion-scented:  sepals  and  petals  greenish,  oblong  or 
broadened  upward,  acutish:  filaments  twice  or  thrice  as  long  as  the  anthers: 
berries  subglobose,  bluish-black,  6-8  mm.  in  diameter^  Carrion  Flower. — 
Eastern  Wyoming  and  thence  far  eastward  and  northward. 

la.  Nemexia  herbacea  melica  A.  Nels.  Proc.  Biol.  Soc.  Wash.  17:  175.  1904. 
Very  similar  but  the  leaves  very  thin  and  more  decidedly  ovate:  peduncles 
usually  shorter;  tendrils  very  slender:  flowers  sweet  or  honey-scentea.  Sweet 
Smilax. — In  cafions;  northern  Colorado. 

26.  IRIDACEAE  Lindl.    Iris  Family 

Perennial  herbs,  with  equitant  sheathing  2-ranked  linear  leaves,  and  per- 
fect triandrous  regular  flowers,  the  six  divisions  of  the  superior  perianth  petal- 
like. Flowers  showy,  few  or  solitary.  Style  3-cleft  at  the  apex.  Stamens  on 
the  base  of  the  sepals,  with  extrorse  anthers.  Ovary  3-celled,  becoming  a 
3-lobed  or  triangular  capsule  with  few  or  many  seeds.  * 

Style  branches  large  and  petaloid    . 1.  Iris. 

Style  branches  filiform 2.  Sisyrinchium. 

IRIS  L.    Flag.    Blue  Flag 

Stems  from  usually  thickened  rootstocks.  Flowers  large  and  showy,  solitary 
or  few  in  a  forked  corymb.  Perianth  tube  prolonged  above  the  ovary.  Sta- 
mens beneath  the  arching,  petal-like  branches  of  the  style;  filaments  dis- 
tinct. Base  of  the  style  connate  with  the  perianth  tube;  the  divisions 
stigmatic  at  the  thin  apex,  above  which  is  a  broad  2-parted  crest,  which  is 
decurrent  on  the  inner  side  to  the  base  of  the  style.  Capsule  oblong.  Seeds 
numerous,  flattened. 

1.  Iris  missouriensis  Nutt.  Joum.  Acad.  Phila.  7:  58.  1834.  Stem  slender, 
the  leaves  few,  mostly  basal,  shorter  than  the  stem:  flowers  1-2,  with  scarious 
dilated  bracts,  light  blue;  parts  of  the  flower  5-7  cm.  long:  capsule  oblong, 
obtusely  angled,  2-3  cm.  long.  (/.  pdogoniLS  L.  N.  Good.  Bot.  Gaz.  33:  68. 
1902.) — Frequent  on  wet  lands  throughout  our  range;  not  rarely  also  on 
sandy  hillsides. 
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2.  SISnUHCUlUM  L.    Bluk-etkd  Graw 

Stems  sunf^  or  branched.  usuaUy  geniculate  and  winged,  with  uucm- 
lanoH^te  or  graas-4ike  radical  leaves,  and  fugacious  flowers  on  slender  pedi- 
cels, clustered  within  2  sheathing  herbaceous  bracts,  with  a  scabrous  braetlet 
subtending  each  pedicel.  Perianth  6-parted.  Capsule  membranaeeouB,  sob- 
globose. 

Flowers  and  hmts  all  tcrmhud  oq  normal  (scapes)  stems. 

Bracts  rery  uneqoal;  the  outer  (lowerj  much  sprpaHsing  the  in- 
floresccnce. 

Plant  large  throo^toot 1.  8. 

Plant  riender.  scapes  and  leares  very  narrow  .     2.  S. 

Bracts  moderately  tmeqoal.  the  outer  not  much  longer  than  the  id- 

floreacence  .3.  S. 

Flowers  and  fruits  in  part  basal  on  dwarf  (scapes)  stems  .     4.  S. 

1.  Ssyrinchittin  montanttm  Greene,  Pitt.  4:  33.  1899.  Plant  stout,  emt, 
more  than  3  dm.  high,  herbage  light  green,  glabrous,  not  glaucescent:  foliage 
rather  copious  but  short,  leas  thain  half  the  length  of  the  scapes,  the  braBd 
leaves  about  9-striate.  the  alternate  lines  commonly  rather  obscure:  aoLpem 
ancipital,  each  of  the  broad,  sharp-edged  subentire  win^  strongly  S-striate: 
spatnes  mostly  solitary,  their  bracts  very  unequal,  the  outer  more  than  twiee 
tne  length  of  the  inner  and  4-5  cm.  long:  perianth  dark  purple:  capsules  larse 
(about  5  mm.  in  diameter),  almost  globose. — Western  Colorado. 

2.  Ssyrinchium  anfnstifolinni  Milfer,  Diet.  £d.  7.  1759.  Pale  green  and 
glaucous:  stem  2'^ged  but  scarcely  winged,  1-3  dm.  high:  leaves  very  nammr, 
the  edges  either  rough  or  smooth,  much  shorter  than  the  stem:  bracts  Tciy 
unequal,  sometimes  piuplish,  the  outer  about  twice  as  long  as  the  inner  and 
usually  much  surpassing  the  flowers  and  fruit:  capsules  sub^oboae.  S. 
mucronalum  and  5.  anceps.  (S.  alpestre  Bickn.  1.  c.  453.) — ^Moist  grassy  banks 
and  fields;  Colorado  to  tne  \ew  England  States. 

3.  Ssyrinchium  occidentale  Bickn.  Bull.  Torr.  Bot.  Hub  26:  447.  1809. 
Rather  stiffly  erect.  15-30  cm.  high:  leaves  narrow,  rigid  and  pungently  acotc^ 
much  shorter  than  the  stem:  bracts  more  or  less  hyaline-margined,  somewliai 
unequal:  the  outer  2-3  cm.  long,  equaling  or  but  slightly  longer  than  the  in- 
florescence: capsule  subglobose.  light  brown. — Colorado  to  Idaho  and  Mootana. 

4.  Sisyrinchium  betorocarpmn  Bickn.  1.  c.  34>.  ResemhUng  S,anffusiifoiimm 
but  greener  and  the  stems  somewhat  stouter:  leaves  o^ort.  mostly  less  than 
half  as  long  as  the  stems,  rather  rigid:  bracts  very  unequal,  the  outer  usually 
much  suipassing  the  inflorescence:  flowers  and  fruits  olf  two  kinds,  terminal 
and  basal:  the  latter  more  or  less  concealed  among  the  bases  of  the  leaToa: 
perianth  violet-purple.  IQ  mm.  long:  capsule  obovoid-subglobose:  seeds  Mack, 
angled  and  rugulose-pitted. — ^Throu^out  Wyoming  and  probably  (  ' 
into  C<Jorado. 


27.  ORCHIDACEAE  Lindl.    Orchid  R\iiily 

Poennial  herbs,  often  with  tuberous  or  fleshy  roots,  sometimes  paiaaitie; 
the  leaves  mostly  alternate,  sheathing  and  entire.  Flowers  perfect,  irvegafau; 
bracteate.  solitar>'  or  in  a  spike  or  raceme,  often  showy  and  singular  in  f^xape^ 
adapted  to  cro&^-pollination  by  means  of  insects.  Perianth-segments  in  two 
series  or  sets:  the  3  outer  (sepals)  similar  or  nearly  so;  the  lateral  ones  of  the 
3  inner  (petals)  alike:  the  third  of  the  inner  set  very  di.'^miUr  and  often 
spurred,  and  known  as  the  lip  (labellum).  Before  the  Up,  in  the  axis  of  the 
flower,  is  the  column,  composed  of  a  sin^e  stamen,  or  in  Cypripedium  2,  iraii- 
ously  coherent  with  or  borne  on  the  style  or  thick  fleshy  stigma.  PoDen 
united  by  elastic  threads  into  2  clavate  or  pear-shaped  usually  stalked  maaam 
(pollinia),  one  to  each  fmther  cell,  and  attached  by  the  base  of  the  stalk  to« 
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viscid  disk  (gland).  Stigma  a  broad  glutinous  surface  facing  the  lip  or  in  a 
cavity  between  the  anther  sacs.  Ovary  inferior,  1-celled,  usually  twisted, 
many-ovuled.    Capsule  3-valved. 

Anthers  2;  lip  a  large  inflated  sac 1.  Csrpripedium. 

Anthers  solitary. 

Flowers  solitary-terminal 2,  Calyi>80. 

Flowers  more  than  one,  generally  racemose  or  spicate. 
Green  leaves  present. 
Stem  leafy,  at  least  below. 

Leaves  alternate  and  more  than  2. 
Capsule  erect  or  ascending. 
Spike  not  spirally  twisted. 

Petals  lanceolate 

Petals  very  narrow 

Spike  spirally  twisted. 

Long  and  slender;  flowers  greenish 
Short  and  crowded;  flowers  white 
Capsule  deflexed  at  maturity     .... 
Leaves  opposite,  a  single  pair  just  below  the  raceme 
Leaves  all  basal. 

Only  one 

Several 

No  green  leaves  present 


3.  Limnorchifl. 

4.  Coeloglossum. 


6.  Piperia. 


6.  Spiranthes. 

7.  Epipactis. 

8.  Listera. 

9.  Lysiella. 

10.  Peramium. 

11.  Corallorhixa. 


1.  CYPRIPEDIUM  L.    Lady's  Slipper 

More  or  less  glandular  pubescent  herbs  with  leafy  stems  and  thick  fascicled 
roots.  Leaves  man^-nerved  and  usually  large.  Flowers  solitary  or  several, 
large  and  showy,  with  an  inflated  sac-like  lip.  Anthers  2,  one  on  either  side 
of  the  colunm  and  a  sterile  one  above  covering  the  summit  of  the  style.  Pol- 
linia  granular;  the  caudicle  and  glands  wanting.    Stigma  3-lobed. 

Flowers  yellow,  usually  solitary 1.  C.  parviflonmi. 

Flowers  dark  purple,  2-3  in  a  cluster 2.  C.  Knightae. 

1.  Cypripedium  parviflorum  Salisb.  Trans.  Linn.  Soc.  1:  77.  1791.  Stem 
2-4  dm.  high:  leaves  several,  oval  or  ovate-lanceolate,  acute  or  acuminate: 
sepals  from  ovate  to  ovate-lanceolate:  lip  flattish  from  above^  bright  yellow, 
2-3  cm.  long:  sterile  stamen  triangular  and  purple  spotted  like  the  lip. — In 
damp  woods  and  thickets;  Colorado,  far  northward  and  east  to  the  Atlantic. 

2.  Cypripedium  Knightae  A.  Nels.  Bot.  Gaz.  42:  48.  1906.  Stem  short, 
3-7  cm.  high,  sparsely  and  coarsely  villous,  bearing  a  single  pair  of  nearly 
opposite  leaves  at  its  summit:  leaves  oval,  generally  rounded  and  obtuse, 
thickish,  4-7  cm.  long:  peduncle  glandular- viscid^  3-10  cm.  long,  usually 
naked,  rarely  with  a  lanceolate  bract  near  the  middle:  floral  bracts  rather 
large,  elliptic-lanceolate:  flowers  2  or  3  in  a  cluster,  dark  purple  or  dark 
brownish-purple:  lower  sepals  united  nearly  to  the  tip,  ovate-lanceolate,  the 
two  together  no  broader  than  the  other  sepal:  petals  similar,  a  Uttle  broader 
than  the  sepals:  lip  10-12  mm.  long^  somewhat  shorter  than  the  sepals  and 
petals,  the  deeply  infolded  free  margin  deep  purple,  the  lower  part  of  the  sac 
ochroleucous  or  greenish-yellow:  sterile  anther  elliptic,  obtuse,  much  shorter 
and  smaller  than  the  large  conspicuous  stigma. — ^In  the  Medicine  Bow  Moun- 
tains of  Colorado  and  Wyoming. 

2.  CALYPSO  Salisb. 

A  low  herb,  in  wet  or  boggy  woods,  with  showy  flowers,  a  scaly-sheathed 
stem,  and  a  single  radical  broad  thin  leaf.  Petals  and  sepals  ascending,  similar 
and  nearly  equal;  lip  with  two  short  spurs  below  the  apex.  Column  petaloid, 
oval  and  concave.    Lower  pair  of  pollen  masses  smaller,  compressed. 

1.  Calypso  bulbosa  (L.)  Oakes,  Cat.  Ver.  PL  28.  1842.  Stems  6-12  cm. 
high,  with  two  or  three  membranaceous  brownish-green  sheaths,  and  a  linear 
acuminate  bract  at  the  summit:  the  radical  leaf  broadly  ovate  or  slightly 
cordate:  flower  drooping:  sepals  and  petals  light  rose-color:  lip  usually  longer, 
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brcFwnieli-inBk  mottled  irith  purple,  the  edge  mar^ned  at  the  apex  and  bifid 
or  entire,  about  equaling  the  tooth4ike  spurs  and  with  a  tuft  of  ydlow  faain 
at  base.  C.  horealiB. — From  Colorado  to  Oregon  and  British  America;  thpnpr 
eastward  to  the  North  Atlantic  States. 

.  3.  LDDIGSCHIS  Rydb.     Oechis 

Leafy  plants  with  thick  fleshy  roots  and  small  greenish  or  white  qiieate 
flowenf.  Leaves  jxrmsting  until  the  maturity  of  the  fruit.  Sepals  and  petaJs 
free  and  spreading:  lip  entire.  Beak  of  the  stigma  without  appemlagea 
Anther  sacs  nearly  {parallel,  wholly  adnat^e:  ^nds  naked:  polhnia  graai^dbr. 
— Habenaria  in  part. 

CozmertxTe  of  tjbe  antLer  hmttow.  ipur  not  lonsar  ibas  tjbe  lip. 
Floiren  creenisb  or  purplish. 

Spur  savruer  th&ri  the  lip 1.  L.  strieta. 

SirarequBJincihelip 2.  L.  Tir>difiaB&. 

Flcm-ere  -mrhive:  sp'jr  clAratc  aad  Bbaner  than  the  lip  .  .  3.  L.  boraaliB. 

CcinxiectiTe  of  the  Bxitber  broaa:  gpurexoee±Li2S  the  lip  ...  4.  L.  spanifiaaL 

1.  linmofchis  strkta  CLindL;  Rydb.  Mem.  X.  Y.  Bot.  GanL  1:  105.  1900. 

Stem  strict.  2-7  dm.  high,  from  fusiform  tuberous  roots:  leaves  laneeolate:  'Ox 
lower  <*tus»e:  spike  often  lon^  '1-3  dm.  :  bracts  linear-lanceoiat-e.  only  tlie 
lower  longer  than  the  flowers:  sepals  green:  jjetals  purplish:  lip  lin^Lr  or 
lanceolate,  obtuse:  sour  thickened  at  the  apex  and  somewhat  shorter  than  tht 
lip.  (L.  jmrpuTQ^jer^  Rydb.  Bull.  Torr.  Bot.  Club  2n:  269.  1901.) — ^From 
Colorado  to  Alaska. 

.  2.  limnorcbis  Tiridiflora  (Cliam.  Rydb.  Bull.  Torr.  Bot.  Club  2S:  61ft. 
1901-  Stems  rather  stout,  from  elongated  thick  tuberous  root£:  leares  ob- 
lanceolate  and  obtuse  below,  lanceolate  and  acute  above:  spike  rather  short 
and  dense  (5-10  cm.  :  bracts  about  equaling  the  green  flowers:  Tapper  sepal 
o^'ate,  erect,  shorter  thin  the  lanceolate  lateral  one?:  petals  erect,  hneeolate, 
acute,  shorter  than  the  upper  sepal :  lip  lanceolate,  obtuse,  4-5  mm-  long:  spar 
davate,  curv'ed.  about  equaling  the  lip.  Habenaria  hypcrborea. — Bogs;  Colo- 
rado and  far  northward. 

•  3.  limnorchis  boFeaHs  iCham.  Rydb.  1.  c.  Slender.  3-6  dm.  hi^  £ram 
thickened  tuberous  roc»ts;  lower  leaves  oblanceolat^  and  obtuse;  the  tapper 
lanceolate  and  acute:  ^pike  variable,  den^.  or  it--nr-flowered  and  lax:  the braete 
mostly  longer  than  the  flower^:  flowers  u^jjally  wLit^.  sometimes  ocfaroleaDaaa 
or  ETeenish^tinge-d :  upper  sepal  ovat-e.  obtuse.  4-5  mm.  long:  the  lateral  oUong- 
lanceolat^.  Fpreading:  petaU  lanceolit-e.  exc^^e-i  by  the  sepals:  lip  rhomfaie- 
lanceolate,  as  long  a=  the  sei'als  and  u?^Aa -ly  vjmewhat  longer  than  toe  Bmcdj 
clavate  spur.    Hoberiarla  di'laialG. — Middle  Rcicky  Mountains. 

4.  linmoirlns  sparsifiora  Wat^.  Kydb.  1.  c.  Ool.  Slender  stommed, 
4-0  dm.  high:  lower  leave-  oblanceolate,  obtur^e.  S-10  cm.  long:  the  uppci 
lanceolate  and  acute:  ^pike  1-2  dm.  long,  -with  sc^t taring  flowers;  braete 
about  as  long  a=  the  f  ov.er?.  linear-lanceolate:  flowei^  greenish,  10-14  mm. 
long:  upper  hepal  C'Vi;:e  to  obovaie.  obtuse:  the  Lateral  lanceolate:  petals 
lanceolate,  almost  2Lb  K-zis  as  the  upi^er  sepal:  lip  linear,  obtuse.  6-S  mm.  laQE* 
the  slender  spur  a  l:i*.]e  longer.  L.  IcLri flora  Rydb.  1.  c.  6^30-,i — ^From  Col- 
orado to  Calif  omia  and  C»regon. 

4.  COELOGLOSSUH  Kanman 

Leafv  plants  with  bieiJiial  2-cleft  tubers.  Flowers  greenish,  in  a  long:  leafy- 
bract-ed  spike.  .Sepals  free,  but  bent  together  formiric  a  ho^.^i.  Petals  nanmr; 
lip  oblong,  obtuse.  2--'i-t-c»C'thed  at  af»ex:  sp-ur  much  short e."  :han  the  Up,  bfarat 
and  sac-like.    PoiLinia  wltL  long  caudicles. — Habeuu^lri  ii.  p-..n. 

1.  Cock)gk)5Sumhracteati2m 'Willd.  Parl.Fl.Ital.  c.-  4».  3s5Sf?».  Stem 
leafy,  rather  stout.  1-2  dm.  hida:  leaves  from  oval  to  lan?^eolate,  the  krwer 
dhen,  c^tuse,  4-10  cm.  long:  floral  bracts  foliar  and  conspicuous:  spikes  looseljr 
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flowered:  flowers  green:  sepals  ovate-lanceolate,  spreading:  petals  narrow,  even 
filiform;  lip  oblong  spatulate,  more  than  twice  as  long  as  the  white  sac^like 
spur. — Northern  Wyoming,  eastward  and  to  the  Atlantic. 

5.  PIPERIA  Rydb. 

Slender  strict  plants  from  rounded  tuberous  roots,  and  with  mostly  basal 
leaves,  those  of  the  stem  being  reduced  and  bract-like.  Leaves  short-lived, 
usually  withering  or  dead  at  anthesis.    Flowers  greenish  or  white.    Sepals  ana 

Eetals  l-nerved  or  obscurely  3-nerved,  linear-lanceolate  to  ovate,  truncate  or 
astate  at  base.     Stigma  a  small  beak  in  the  angle  between  the  anther  cells. 
Capsule  ellipsoid. — Habenaria  in  part. 

1.  Piperia  unalaschensis  (Spreng.)  Rydb.  Bull.  Torr.  Bot.  Club  28:  270.. 
1901.  Stem  very  strict  and  slender,  3-5  dm.  high,  leafy  below  only:  leaves 
oblanceolate,  obtusish  or  acute;  stem  leaves  bract-like:  bracts  lanceolate  or 
broader,  shorter  than  the  spirally  arranged  flowers:  sepals  and  petals  lanceo- 
late, greenish  or  the  lateral  purplish;  Up  oblong,  obtuse,  subhastately  lobed 
near  the  base;  the  spur  linear  or  sUghtly  clavate,  barely  longer  than  the  Up. 
Habenaria  unidaschensis. — From  Colorado  to  far  northwestern  America. 

^  6.  SPIRANTHES  Richard.    Ladies'  Tresses 

Erect  strict  herbs  with  fleshy  usuallv  fascicled  roots  and  slender  more  or  less 
leaf^  stems.  Flowers  white,  crowded-spicate,  in  1-3  spirally  arranged  rows. 
Perianth  oblique  upon  the  ovary,  the  sepals  and  petals  conmvent;  lip  oblong, 
embracing  the  column,  with  2  callosities  at  base,  and  dilated  spreadmg  undu- 
late summit.  Columns  very  short,  terminating  in  a  stout  terete  stipe.  Anther 
erect  and  subsessile  at  top  of  column.    Stigma  with  a  bifid  beak. 

*  1.  Spiranthes  stricta  (Rydb.)  A.  Nels.  Glabrous,  rather  stout,  1-3  dm. 
high:  leaves  oblong-lanceolate  to  Unear:  spike  dense,  3-ranked,  conspicuously 
bracteate,  3-8  cm.  long:  perianth  curved:  lip  recurved,  contracted  below  the 
rounded  wavy-crenulate  summit ;  callosities  smooth,  often  obscure.  Spiranthea 
Romanzofjiana.  (Gyrostachys  stricta  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  107. 
1900.)^^olorado  to  Montana  and  thence  across  the  continent. 

7.  EPIPACTIS  R.  Br. 

Stems  leafy,  stout,  from  creeping  rootstocks.  Flowers  few,  pediceled,  with 
conspicuous  divergent  bracts  andf  spreading  perianth.  Sepals  and  petals 
nearly  equal;  lip  narrowly  constricted  and  somewhat  jointea  in  the  middle, 
concave  and  auriculate  at  base,  dilated  above.  Column  short,  erect.  Capsule 
at  maturity  deflexed. 

1.  Epipactis  gigantea  Dougl.  Hook.  Fl.  Bor.  Am.  2:  220.  1839.  Three  to 
10  dm.  high,  nearly  smooth:  leaves  from  ovate  below  to  narrowly  lanceolate 
above,  somewhat  scabrous  on  the  veins  beneath:  raceme  pubescent:  flowers 
greenish,  strongly  veined  with  purple:  saccate  base  of  the  lip  with  erect  wing- 
hke  margins,  strongly  nerved;  the  nerves  callous-tuberculate  near  the  base. — - 
Western  Texas  and  southwestern  Colorado  to  California  and  Washington. 

8.  LISTERA  R.  Br.    Twayblade 

Stems  from  fibrous  and  creeping  roots,  low,  with  a  pair  of  broad  sessile 
leaves,  near  the  middle.  Flowers  small,  in  a  loose  raceme.  Perianth  spread- 
ing. Sepals  and  petals  similar;  Up  flat,  2-lobed,  free,  longer  than  the  sepals. 
Column  free  and  naked. — In  cold  damp  woods  and  thickets. 

Raceme  pubescent 1.  L.  convallarioides. 

Raceme  glabrous 2.  L.  nephrophylla. 

1.  Listera  convallarioides  (Sw.)  Torr.  Comp.  320.  1826.  Stem  slender, 
10-25  cm.  high,  naked  excepting  one  or  two  sneaths  at  base  and  the  pair  of 
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orfoicolar  or  orate  leaTes  fust  beknr  the  raceme :  infloreseeiiee  pubeseent :  i 
and  petals  Imear:  lip  obloDg-ovate  and  cuneate,  with  a  anall  tooth  on  i 
side  near  the  base. — ^From  the  Sierra  Nevada  ea^ward  acroae  the  eontinmr. 

2.  listerm  nepbrophjlk  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  10».  1900. 
Slender.  1-2  dm.  high,  glabrous:  leaves  rounded-reniform.  stroncly  veiiied  and 
reticulate,  mucrtnate:  flowers  greenish,  with  oblong  sepals  and  petak,  ! 
shorter  than  the  cleft  lip:  stamen  incur\-ed  and  depressed  over  the  ; 
capsule  oboToid.    L.  eordata, — ^The  central  Rockv  Mountains. 

9.  LTSEELLA  Rvdb. 


[laD  fAsnt  with  a  short  rooUtock  and  thick  root  fibers.    Stem  ■^-■piyw 
a  smgle  obovate  leaf  at  the  base.     Flowers  greenish-yellow.    La^cnu 


SmaD 
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sepals  reflexed-spreading.    Petals  lanceolate:  Up  entire,  linear-lanceolate;  j , 
shorter  than  the  arcuate  o\'ary.     Beak  of  stigma  not  appendaged.    r^p^^ly 
oboTokL — Habenaria  in  part. 

1.  Ljsiella  obtuaata  'Pursh)  Rydb.  Mem.  X.  Y.  Bot.  Card.  1:  1(H.  1900. 
Leaf  obovate  or  spatulate^Kiblong:  upper  sepal  very  broad  and  rounded:  lq»  de- 
flexed,  about  the  length  of  the  tapering  and  curving  spur:  anther-ceUs  aicoate 
and  widely  separated. — Colorado  and  northward,  thoioe  eastward  acrosB  tlw 
continent." 

la  PERAHinif  Sahsb.    Rattles3cake  Plaiteaix 

Leaves  thicki«h.  all  rosulate  at  the  base,  petioled.  white-reticulate.  Root- 
stock  creeping,  with  fibrous  fleshy  rootlets.  Scapes  few-bracteate,  2-4  dn. 
high.  Flowers  spicate.  bracted.  Lateral  sepals  free,  the  upper  one  miited 
whh  the  petals  into  a  galea.  Lip  saccate,  entire,  without  callosities  and  fne 
firom  the  cohsmn^—Goodyera. 

Ijp  with  iDcarred  mars^ifl.  searccij  Mccate 
Ijp  with  iccmed  zoarKniA.  pi^inly  amceaxe 

1.  Peniniam  Menziesii  rLindl.)  Morong.  Menu  Torr.  Club  5:  124.  18M. 
Scape  and  inflorescence  pubescent:  leaves  snooth.  ovate^obkMig  to  obkaie- 
lanoeolate.  reticulated  with  light  greenish  markings:  spike  many-flowend, 
rather  dense,  secund:  perianth  white.  pubenJen: :  co'.'unn  short  and  strai^bt: 
gland  and  bifid  beak  very  narrow  and  elongrited. — From  Colorado  northvaid, 
thence  eastward  to  western  Xew  York:  also  in  the  Pacific  States. 

2.  Peramiimt  ophioides  Temald.  Rydb.  in  BHt.  :)Ian.  302.  1901.  Sempt 
1-2  dm.  high,  glandular-pubescent:  leaf-biade  1-2  cm.  long,  broadly  orati^ 
abruptly  contracted  into  a  short-winged  petiole,  dark  green,  generally  vim 
the  white  blotches  most  conspicuous  along  the  cross  veins:  flcwrers  giecuMb- 
white.  4-5  mm.  long:  galea  concave  with  a  short  strongly  recurvedtq>;  fip 
deeply  saccate,  witf  reciin-ed  margins  and  tip:  anthers  blunt. — ^Moist  mooB- 
tain  woods;  Colorado  to  Xew  England. 

IL  CORALLORHIZA  R.  Br.    Coral  Root 

\llthout  green  herbage,  the  solitary  scape  with  2-4  znenibranaceous  dieictt% 
azyi  bearing  a  simple  raceme  of  brownish,  yellowish,  or  p'irple  fiowers:  pedicdi 
ref  exed  infrii:.  Petals  and  sepals  ascending,  similar  and  nearly  equaL  bot 
the  lateral  sep^  oblique  at  base  and  either  decurrent  in  a  short 'qiiir  ***— ^y 
to  the  sde  or  summit  of  the  ovary,  or  f<»ming  a  projecting  gibbofiity  abofve  il. 
Column  narrowly  margined,  broaider  at  base,  somewhat  incurved. 

Sffcr  presecit.  9=aZ1  or  me>^Jke.  at  sczunit  of  iht  crmry, 

lip  dttfKy  ^>>t«ii 

Up  JMootbcd  <v  2-3cfaBd  above  iht  ba«     . 
Qpor  absent*  tbe  lip  entire     •        •        •        •        • 
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1.  Corallofhiza  multiflora  Nutt.  Journ.  Acad.  Phil.  3:  138.  pi.  7.  1823. 
Bcape  2^5  dm.  high,  many-flowered:  flowers  brownish-purple:  sepals  and 
petals  3-nerved;  spur  manifest,  but  wholly  adnate  to  the  ovary;  lip  nearly 
sessile,  3-lobed  by  a  deep  cleft  on  each  side,  the  middle  one  rounded  or  emar- 
ginate,  with  uncfulate  or  denticulate  margin:  Capsule  10-14  mm.  long,  nar- 
rowed to  a  short  rather  stout  pedicel.  (C  ochroleuca  Rydb.  Bull.  Torr.  Bot. 
Club  31:  402.  1904.) — ^Across  tne  continent  in  north  temperate  latitudes,  and 
in  the  Rocky  Mountains  southward  to  Utah  and  Colorado. 

2.  Corallorhiza  innata  R.  Br.  in  Ait.  Hort.  Kew,  Ed.  2.  6:  209.  1813. 
Scape  slender,  1-2  dm.  high,  3-15-flowered:  sepals  and  petals  1-nerved,  dull 
purple;  spur  very  short;  Up  somewhat  3-lobed  by  lateral  clefts,  abruptly  at- 
tenuate to  the  base;  column  stout,  constricted  in  the  middle:  capsule  4-8  mm. 
long,  abruptly  narrowed  to  a  short  very  slender  pedicel. — From  Colorado  to 
Washington  and  thence  eastward  to  Canada  and  the  Atlantic  States,  and 
northward  to  the  Arctic  regions. 

3.  Corallorhiza  striata  Lindl.  Gen.  &  Sp.  Orch.  534.  1840.  Scape  stout, 
3-6  dm.  high,  many-flowered:  flowers  often  12-15  nmi.  long:  spur  none,  the 
lateral  sepals  and  base  of  the  column  strongly  gibbous  over  the  top  of  the 
ovary:  flowers  larger,  purple  and  veined,  not  spotted:  lip  fleshy,  entire,  some- 
what narrowed  below,  reflexed  above  the  base  and  bearing  the  prominent 
laminae  upon  the  arch.  (C.  Vreelandii  Rydb.  1.  c.  8:  271.  1901.) — ^From 
Washington  and  Oregon  eastward  to  the  Great  Lakes. 


28.  SALICACEAE  Lindl.    Willow  Family 

Trees  and  shrubs  with  simple,  alternate,  stipulate  leaves.  Flowers  dioe- 
cious, arranged  in  aments  (catkins),  these  falling  off  as  a  whole,  the  staminate 
after  anthesis,  the  pistillate  after  the  ripening  of  the  fruit  and  dispersion  of 
the  seeds.  Bracts  of  the  ament  scale-Uke.  Perianth  none.  Stamens  1  to 
several.  Ovary  l-celled;  stigmas  2.  Fruit  a  2-valved  capsule,  inclosing  many 
seeds  furnished  with  a  tuft  of  hairs  at  base. 

Bracts  lacerate;  flowers  with  a  broad  or  cup-shaped  disk;  stamens  numerous; 

buds  scaly 1.  Populus. 

Bracts  entire;  flowers  with  small  glands;  disks  none;  stamens  few;  buds  with 

a  single  scale 2.  Salix. 

1.  POPULUS  L.    Poplak.    Cottonwood.    Aspen 

Deciduous  dioecious  trees,  often  low^  with  pale  furrowed  bark,  and  terete 
or  angular  branchlets.  Leaves  varying  from  broadly  deltoid-cordate  to 
narrowly  lanceolate.  Buds  scaly,  usually  covered  with  a  resinous  varnish. 
Both  kmds  of  flowers  in  drooping  aments  appearing  before  the  leaves;  bracts 
lacerate.  Flowers  with  a  broad  or  cup-shaped  disk.  Stamens  numerous. 
Stigmas  elongated.  Fruit  a  dehiscent  capsule  with  many  seeds,  each  bearing 
a  tuft  of  white  hairs. 

Petioles  flattened  laterally. 

Leaves  suborbicular  ,         . ,1,  P.  tremuloides. 

Leaves  broad,  more  or  less  deltoid. 

Abruptly  acuminate,  crenately  serrate 2.  P.  occidentalis. 

Gradually  acuminate,  deeply  sinuate-dentate        .         .        .         .  3.  P.  Wislizenu. 
Petioles  round  or  furrowed.  t>  .    i        •* 

Leaves  pale  beneath .  4.  P.  balsamifera. 

Leaves  green,  scarcely  lighter  beneath. 

Oblong-lanceolate 5.  P.  angustifolia. 

Ovate,  abruptly  long-acuminate 6.  P.  acimiinata. 

1.  Populus  tremuloides  Michx.  Fl.  Bor.  Am.  2:  243.  1803.  A  small  tree, 
6-20  m.  nigh,  usually  in  dense  groves  and  rarely  attaining  the  maximum  size; 
bark  smooth,  greenSsh-white:  leaves  small,  roundish  hciart-shaped,  with  a 
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riiort  sharp  point  and  small  regular  teetlu  smooth  on  both  sides,  with  downy 
margins:  petioles  slender,  flattened  laterallv,  causing  movement  of  the  leaves 

in  the  lightest  breeie:  lobes  of  the  bracts  linear,  sillqr:  stamens  6-20: " 

cooie.    AsPEX  or  American  Aspes. — Very  commoa  on  moist  slopes  i 
levs  in  the  hills  and  mountains. 

"2.  PlDpnlns  ocddenlalis  (Rvdb.)  Brit.  Man.  Ed.  2.  320.  1905.    

a  large  tree,  with  thick  rough  furrowed  bark;  the  branchlets  move  or 
angulate:  leaves  broadly  deltoid,  with  subc(«date  or  truncate  base,  abnqitly 
long-acuminate,  crenately  serrate,  the  t€eth  mostly  obtuse;  petioles  often  as 
long  as  the  blade:  staminate  aments  7-15  cm.  long;  the  pistillate  as  kmg  or 
longer,  in  fruit  with  several  to  many  ovoid  capsules.  P.  angulaia.  The  eom- 
mon  Cottoxwood;  nearly  related  to  the  great  CcrrroxwooD,  P.  rfrftoideOy  of 
the  valleys  ci  the  Mississippi  and  its  tributaries. — ^Frequent  on  stream  banks 
along  the  eastern  base  <d  the  Rockv  Mountains. 

3.  Popnlns  Wisfizeiui  (Wats.^  Sarg.  Man.  Trees  X.  A«  165.  Id05.  Beeon- 
ing  a  large  tree,  with  gray  and  furrowed  bark:  leaves  subreniform  or  dehcsd, 
the  triangular  acumination  entire,  usually  puberulent  especially  upon  the 
margin,  rather  deeply  sinuate-dentate:  staminate  aments  with  denner  ped- 
icels and  laciniate  bracts,  12  cm.  long:  the  pistillate  as  long:  stigmas  3,  di- 
lated and  irregularly  lobed:  capsule  ovoid,  the  short  pedicel  abruptly  Hn»t^ 
into  the  broad  disk-like  receptacle. — Stream  banks;  southern  CoSorado  to 
Texas  and  west  to  California. 

4.  Popnlns  bslsamifera  L.  Sp.  PI.  1031.  1753.  Becoming  a  tall  tree  with 
nearly  smooth  bark,  with  round  branches  and  very  resinous-viscid  KaUami^ 
buds?  leaves  glabrous,,  dark  green  above,  pale  beneath,  ovate,  acme  or  j 
minate,  rounded  or  subcordate  at  base,  crenulate:  aments  and  bracts  i 
what  pubescent:  stamens  ly-df):  capsule  2-valved.  Balsam. — ^From  Wjom- 
ing  far  northward  and  eastward. 

5.  Popnlns  angustifolia  James,  Long's  £3^.  1:  497.  1S23.  Beeoming  m 
medium  sized  tree,  10-20  m.  high,  rarelv  1  m.  m  diameter:  bark  thick,  ron^ 
and  furrowed:  leaves  mosily  narrowly  lanceolate  or  oblong,  sometimes  ovate- 
lanceolate,  rounded  at  base,  acute  at  apex,  finely  crenulate  the  nhole  length; 
petiole  semiterete  or  furrowed:  staminate  aments  oblong-cylindric;  the  biacti 
obovate.  laciniate:  stamens  12-20,  with  large  reddi«h  anthers:  stigma  ' 
broad  lobes. — ^The  prevailing  Cottonwood  on  the  banks  of  mountain  1 
at  middle  elevatiwis;  known  as  the  Xabbow-le-'O'  Cottoxwood. 

6.  PopnlnsacnminataRydb.  Bull.  Torr.  Hot. Club  20:  50.  1S93.    Ai 

tree  witn  much  smoother  and  lighter-colored  bark  than  the  precediiig:  leaTCS 
rhomboid-o^-ate,  long-acuminate,  the  bi=e  roui.ded  or  cuneate,  crennlaie- 
dentate,  long-petioled  and  some-n-hat  drooping:  pistillate  aments  slender:  the 
capsules  ovoia.  pediceled.  A  clean-lookirig.  well-shaped,  aiKl  rapid-gfaviag 
tree  now  largely  grown  for  shade  and  ornament :  known  as  the  Sn ooth-b 
Cottoxwood.  Probably  short-lived. — Indigenous  on  some  <rf  the  1 
the  eastern  ^ope  of  the  Rocky  Mountains.  " 

2.  SALIX  L.*    Wili>ow 

Leaves  mostly  narrow,  short-pjetioled.     Buds  covered  by  a  sin^e      

Aments  catkini/  mos-.]y  erect,  appearing  befort  precocious,  or  witn  (eoets- 
neo'is  the  leaver:  bracts  entire  or  merely  denticJ-it^.  .S:.iniens  few,  aceoBi- 
panied  by  1  or  2  ii'.tle  glands.  Pistillate  lowers  with  &.  gland  at  the  base  of  the 
ovarj';  stignia^  short. 

Key  to  the  Sections 

CAPSULES  GLABROUS. 
scaZ«5  pile  y»--ow.  z^.z-zi-^s. 

Stasuecj  ^5.  nj^ienis  iairy  beS<nr;  le&res  ]&zxeo!aie.  £&e2j 

P«io:«  fcr.i  >»f-^.*5««  zr.-i  g'ar.d-jlar        ....  L  AJR6DALDLUL 

Pet^/es  &r.i  I<%f-b«j>e9  g'?fcr.::uJLr IL  PEVTASSSAIL 

•  TLLs  treat=.*T.:  of  -.be  s«:-i£  .SaiCr  Las  b«en  v.- trib ut*.!  Ly  Mr.  Carleton  B.  Ball,  <tf  ths 
U.  S.  DepBtta.eai  of  Aehcoltcre,  Wjiihiiist&n.  Lf.  C 
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Stamens  2,  filaments  hairy  below;  leaves  linear  or  narrowly 

elliptical,  remotely  denticulate:  shrubs       .  .       m.  L0N6IF0LIAE. 

Scales  not  pale  yellow,  mostly  brownish  to  black,  persistent. 

Styles  none;  minute  prostrate  plant IV.  RETUSAE. 

Styles  distinct;  erect  or  ascending  shrubs. 

Styles  0.3-0.7  mm.  long;  aments  pedunculate;  leaves  and 

capsules  glabrous V.  CORDATAE. 

Styles  1-2.5  mm.  long  (sometimes  shorter  in  No.  18),  leaves 
more  or  less  tomentose,  at  least  above;  capsules  gla- 
brous to  tomentose. 
Styles  1-1.6  mm.  long;  aments  pedunculate  (if  sessile, 

the  leaves  not  glandular) VI.  COMMUTATAE. 

Styles  1.5-2.5  mm.  long;  aments  stout,  sessile;  leaves 

^,  glandular       .         .  VH.  LANATAE. 

CAPSULES  HAIRY. 

Scales  yellow,  deciduous;  filaments  hairy  below;  styles  none  (in 

our  species) m.  LOlfGIFOLIAE. 

Scales  not  yellow,  mostly  brown  or  black,  at  least  at  the  tip, 
persistent. 
Styles  elongated,  0.5-2  mm.  (over  1  mm.  long,  except  in  one 
species  of  Commutatae). 
Leaves  usually  gray-tomentose  on  both  sides,  sometimes 
on  the  upper  surface  only;  aments  mostly  on  long 
leafy  peduncles;  capsules  gray-  or  white-tomentose. 
Capsules  thinly  villous- tomentose;  stigmas  entire,  short 

(two  species  of) VI.  COMMUTATAE. 

Capsules  densely  white- tomentose;  stigmas  entire  or  usu- 
ally divided,  much  elongated,  about  1  mm.  long     .     Vm.  ARCTICAE. 
Leaves  glabrous  on  both   surfaces  or  densely  silvery- 
pubescent  on  the  lower  surface  only;  aments  dense, 
sessile  or  on  short,  leafy  peduncles;  capsules  silvery- 
pubescent. 
Leaves  densely  clothed  with  a  fine  satiny  pubescence 
below,  glabrate  above;  aments  on  short  leafy  pe- 
duncles   /        ...       IX.  ARGElfTEAE. 

Leaves  glabrous  on  both  surfaces,  bright  green;  aments 

closely  sessile X.  PHYLICIFOLIAE. 

Style  obsolete,  or  only  0.2-0.3  nmi.  long. 
Tall  erect  shrubs;  capsule  conic-rostrate. 

Aments  stout,  dense,  sessile  or  subsessile;  scales  dark, 
long-villous;  pedicel  short  or  none;  stigmas  long, 

slender .XI.  CAPREAE. 

Aments  slender  and  lax,  the  staminate  small,  on  short 
leafy  pedimcles;  scales  pale,  thinly  villous;  pedicel 

elongated;  stigmas  short XII.  ROSTRATAE. 

Low  depressed  or  creeping  shrubs;  capsules  short,  ovate- 
conic,  subsessile;  aments  small,  few-flowered,  ahort- 
ped uncled;  leaves  obovate,  reticulate  on  both  sides     .     XIII.  RETICULATAE. 

I.  Amtgdalinae. — Trees  3-16  m.  high;  bark  brown;  twigs  long  and  slender ^ 
often  drooping  f  usually  gray:  leaves  linear-lanceolate  to  broadly  lanceolate, 
acuminate f  closely  and  finely  serrulate ,  glabrous;  stipules  small  and  decidu- 
ous or  none:  aments  coetaneous,  slender  cylindrical^  terminal  on  lateral  leafy 
twigs:  scales  deciduous,  lighi-yellow^  lanceolate  or  brooder,  mostly  glabrous 
outside,  crisp-villous  vnthin:  stamens  3-7,  filaments  hairy  below:  capsule 
small,  glabrous,  pedicellate;  styles  0.3-0.6  mm.  long;  stigmas  short. 

Leaves  linear-lanceolate,  deep  green  beneath 1.  S.  nigra. 

Leaves  lanceolate  or  broader,  glaucous  beneath      .         .         .         .     2.  S.  amygdaloides. 

1.  Salix  nigra  Marsh,  Arb.  Am.  139.  1785.  Dark  green;  twigs  gray  or 
brownish:  leaves  linear-lanceolate,  long-acuminate,  often  falcate,  deep  green 
on  both  sides,  6-11  cm.  long,  7-12  mm.  wide  (often  oblanceolate  while  un- 
folding) ;  petioles  short,  3-6  mm.  long:  staminate  aments  yellow,  2-5  cm.  long; 
pistillate  aments  2-6  cm.  long  in  fruit:  capsules  ovate  or  ovate-lanceolate,  3-4 
mm.  long;  pedicels  1-1.5  mm.  long.  Black  Willow.  {S.  Wrightii  Anders, 
founded  on  a  monstrous  form  with  compact  and  distorted  aments.) — River 
banks,  common;  plains  of  eastern  Coloraao  to  New  Mexico  and  California. 

2.  Salix  amygdaloides  Anders.  Ofv.  Handl.  Vet.  Akad.  114.  1858.  Yel- 
lowish green;  twigs  gray  or  the  youngest  yellow:  leaves  lanceolate  to  ovate- 
lanceolate  (frequently  obovate  or  broadly  oblanceolate  and  obtuse  when  un- 
folding), gradually  or  abruptly  acuminate,  green  above,  glaucous  beneath, 
6-12  cm.  long,  1.5-3  cm.  wide;  petioles  slender,  5-15  or  20  mm.  long:  staminate 
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aments  Teflow,  3-5  cm.  itmg;  pisdOate  amenta  lax  in  fruit,  4-8  cm.  Ions:  eap- 
soles  buDoeolate,  4-5  mm.  kxig;  pedieds  filiform,  2  mm.  kmg.  Peach-lkatbd 
Willow. — Commoo  on  banks  of  streams  and  wet  ground  throughout  to  an  al- 
titude of  2.000  m.  A  fwm  with  very  narrow  leaves,  scareeiy  1  cm.  widb,  ii 
found  on  the  high  plains  east  of  the  Rocky  Mountains. 

II.  Pextaxbrae. — TaU  duiAs  or  small  trees  (within  our  range)  with  4 , 
cae&pUose  stem*.  3S  m.  high,  and  reddish-irrown  bark;  tvngt  and  dbiiae  i 
sUnder  than  in  Amtgdalixae,  oUve  to  rtddidt-broicn^  lyMrous:  leaves  iar§ty 
lanceolale  or  elliptical,  acute  to  Umg-aeuminate,  do&dy  glandular  m  t  intk„ 
especially  near  the  base,  glabrous;  petioles  stout,  glandular  near  the  disiai 
end  or  naked:  stipules  small  or  none:  aments  eoetaneous,  stout,  dense,  ablamg, 
on  short  lateral  leafy  twigs.  1-2  cm.  wide:  scales  pale  yeUmc,  deciduous^  iam- 
ctolale  to  cbaraie.  thinly  pilose  at  the  base:  capsules  rather  large,  S-9  ana. 
long,  glabrous;  pedicels  1-2  mm.  long;  styles  about  0.5  mm.  long;  stigauu  i ' 
notched  or  bifid. 

FmitinK  in  taiiy  eammer,  caprales  thin-vaDed,  5-7  mm  Iohk. 

Leares  joag-acaminaie.  aeareely  paler  beocath         ... 
FroiuoK  in  late  summer:  capeoksi  thick-valled.  7-9  ram.  Iook 

3.  Salix  lasiandxm  Benth.  PI.  Hartw.  335.  1S49.  A  small  tree  within  ov 
limiu:  twigs  rather  stout,  deep  red.  histrous:  leaves  laneec^te  to  broadly 
lanceolate  or  sometimes  oblance<^te,  acuminate  at  the  apex,  acute  to  rounded 
at  the  base,  dark  green  and  rfiining  above,  glaucous  b^ieath.  6-10  cm.  kmg, 
1.5-3.5  cm.  wide:  stipules  small,  acute,  glandular:  aments  on  peduncles  1-6 
(usually  2-3;  cm.  long:  staminate  aments  2-6  cm.  long,  1-1.3  cm.  wide: 
pistillate  aments  3-10  cm.  long.  1.2-2  cm.  wide:  scales  lanceolate  to  ovate, 
sometimes  glandular  at  the  apex:  capsule  pale  straw-color  or  light  browi!, 
lanceolate,  5-7  mm.  long:  pedicel  1.5-2  mm.  long.  4-6  times  as  long  as  tlie 
gland. — Rare  in  our  limits:  Sante  Fe,  \ew  Mexico,  to  (California,  and  nort^ 
ward. 

4.  Salix  Fendleriana  Anders.  1.  c.  115.  Twigs  kmg  but  not  dender.  Aim- 
ing.  reddish  or  reddish-yellow:  leaves  narrowly  lanceolate  to  lanceolate,  long- 
acuminate,  dark  green  on  both  sides  or  somewhat  paler  but  never  gjaueooi 
beneath.  6-13  cm.  long.  1.2-3  cm.  wide:  stipules  usually  none,  if  preaeoiy 
cttiaII  semicordate  to  reniform:  staminate  aments  2-4  cm.  long.  1-1.2  coi. 
wide:  pistillate  2-5.5  cm.  long.  1.5  cm.  wide:  scales  lancex^te  to  oblaneeolate: 
capsule  pale  straw-color  or  brownish.  5-7  mm.  long:  pedicels  1-1.5  mm. 
long:  st>ies  0.5-0.7  mm.  long.  Fexdler's  Willow.  [5.  lasiandra  fnudajm 
i Xutt .  Sudw.] — Mountain  streams  and  wet  places,  at  1 .500  to  3,CXX>  m.  ahitode, 
common:  Xew  Mexico  to  Canada  and  west  to  the  coast. 

5.  Salix  serissima  Bail.  Fern.  Rhodora  6:  6.  19a3.  A  dirub  or  snd 
tree,  sometimes  4  m.  in  height :  twigs  lustrous,  bright  red  or  brownish:  lesTvi 
elliptic-lanceolate,  acute  at  both  ends  or  short-acuminate  at  the  apex,  cloaely 
^ndular-^emilate.  dark  green  and  shinine  above  with  the  midrib  »liilJihv 
pale  or  subglaucous  beneath,  coriaceous.  4-S  cm.  long.  1-25  cm.  wide:  petiolei 
more  slender  than  in  the  related  species:  aments  ver>'  short  and  stout;  the 
staminate  1-2  cm.  long,  1-1.2  cm.  thick:  scales  broad,  obtuse:  pistillate  J 
1.5-3  cm.  long.  2-2.3  cm.  wide,  usuaUy  loosely  flowered:  capsules  " 
long-conic,  thick-walled,  olive-brown  to  deep  brown.  7-9  nmi.  l<Hig: 
thick.  1-15  mm.  long.  2-3  times  as  long  as  the  gland.  Auttmx  Willow. — 
Wet  ground:  Montana  to  Alberta,  eastward  to  Xew  Jersey  and  Xew  ^^"c*yMl 

III.  LctNGiroLiAE. — .Shnihs  2-5  m.kigh.  vith  densdy  caej^piiose  stems  andgwug 
or  liq}d  b'oym  ba^i::  t^rig^  dender.  brovn  or  reddish,  often  lustrous:  leams 
lin^iar  to  liruear-ianceoiate  or  narrouiy  tUiptical.  remoUly  derdieulaU  or  em- 
tire:  petioU^  re^j  iluri:  stipules  none:  aments  serotinous,  terminating  laierwi 
leafy  branchejt.  the  *i/:minaie  often  and  the  pi^illate  occasionally  in 
or  threes:  scales  light  *jellov.  deciduous:  stamens  2.  jUaments  hairy  i 
capsules  glabrous  to  thinly  riOous,  4-7  mm.  long;  styles  none;  stigmas  . 
(in  our  speciesy,  divided. 
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Leaves  linear,  acuminate;  pistillate  aments  1-2  cm.  wide. 

Leaves  canescent,  entire  or  remotely  denticulate;  capsules  mostly  6 

mm.  long;  pedicels  0.5-0.7  mm.  long 6.  S.  exigua. 

Leaves  bright  green,  denticulate;    capsules  mostly  6-7  mm.  long; 

pedicels  0.5-1.5  mm.  long 7.  S.  fluviatilis. 

Leaves    elliptical-oblanceolate,    rather    closely    denticulate;    pistillate 

aments  7-^  mm.  wide 8.  S.  melanopsis. 

6.  Salix  exigua  Nutt.  Sylva  1:  75.  1842.  Color  effect  grayish:  leaves 
linear,  acute  at  both  ends  or  aciuninate  at  the  apex;  5-12  cm.  long,  2-10  mm. 
wide,  entire  or  remotely  denticulate,  opaque,  more  or  less  canescent  on  both 
surfaces  or  silky  with  a  fine  silvery  tomentum  beneath,  or  on  both  surfaces 
on  young  shoots  (then  frequently  mistaken  for  S.  argophyUa) ;  petioles  2-7  mm. 
long:  peduncles  sometimes  7  cm.  long;  staminate  aments  2-4  cm.  long,  about 
7  mm.  wide;  the  pistillate  3-6  cm.  long,  1-1.3  cm.  wide;  scales  lanceolate  in 
the  pistillate  aments,  broader  in  the  staminate,  mostly  acute,  "nearly  glabrous 
or  white  pilose  on  the  margins,  occasionally  on  the  back  also:  capsules  nar- 
rowly lanceolate,  4-6  (mostly  5)  cm.  long,  sessile  or  on  pedicels  0.5-0.7  mm. 
long,  especially  at  the  base  of  the  ament,  glabrous  or  thinly  villous;  gland 
about  0.5  mm.  long;  stigmas  divided.  (S,  stenophylla  Rydb.  Bull.  Torr.  Bot. 
Club  28:  271.  1901,  an  inconstant  form;  S,  ItUeosericea  Rydb.  Brit.  Man. 
316.  1901 .) — Very  common  along  mountain  streams  and  in  wet  places  through- 
out our  range  and  westward;  variable  in  foliage  characters  and  sometimes  very 
difficult  to  distinguish  from  the  next. 

7.  Salix  fluviatilis  Nutt.  1.  c.  73.  Color  effect  bright  green  or  slightly 
grayish:  leaves  linear  or  linear-lanceolate,  acute  or  acuminate  at  the  apex, 
acute  at  the  base,  5-12  cm.  long,  2-15  mm.  wide,  remotely  denticulate  to 
spinulose-denticulate;  pure  green  and  veiny  on  both  sides,  glabrous  when 
mature,  often  thinly  villous  with  long  white  hairs  when  young;  petioles  2-9 
mm.  long:  aments  and  scales  as  in  the  preceding  but  the  pistiUate  1.2-3  cm. 
wide  (sometimes  10  cm.  long  in  low  humid  regions);  scales  more  nearly 
glabrous:  capsules  5-8  (mostly  7)  mm.  long,  longer  east  of  our  limits,  glabrous, 
or  silky  with  long  white  hairs,  especially  when  young,  pedicellate;  pedicels 
0.5-1.5  mm.  long;  gland  often  1  mm.  long.  S,  longifolia.  Sandbar  Willow. 
(S.  interior  Rowlee,  Bull.  Torr.  Bot.  Club  27:  253.  1900;  S.  linearifolia  Rydb. 
1.  c.) — Most  common  in  eastern  Colorado  and  Wyoming,  and  in  Montana  and 
Idaho,  but  not  abundant  anywhere  in  our  limits;  exceedingly  abundant  east- 
ward across  the  continent. 

8.  Salix  melanopsis  Nutt.  1.  c.  78.  A  tall,  dark  green  shrub  or  small  tree, 
3-5  m.  high,  more  divaricately  branched  than  the  related  species;  twigs 
brown  or  blackish,  often  lustrous:  leaves  oblanceolate  or  elliptical,  acute  at 
both  ends,  4-7  or  8  cm.  long,  6-15  mm.  wide,  rather  closely  denticulate,  often 
spinulose-denticulate,  especially  near  the  apex,  or  subentire,  the  margin 
somewhat  revolute  in  drying,  dark  green  and  glabrous  above,  paler,  strongly 
veined,  and  usually  thinly  silky-villous  beneath;  stipules  lanceolate  to  semi- 
cordate,  dentate:  aments  slender,  3-4  cm.  long,  the  staminate  5-6  mm.  wide, 
the  pistillate  7-8  mm.  wide;  scales  oblong  to  obovate,  sometimes  erose  at  the 

^apex,  thinly  pilose,  the  pistillate  often  plainly  striate  with  3-5  nerves:  cap- 
sules ovate-lanceolate,  glabrous,  sessile  or  subsessile,  4-5  mm.  long.  Dusky 
Willow. — Type  locality,  old  Fort  Hall  near  Pocatello,  Idaho.  Common  in 
northeastern  Oregon,  eastern  Washington,  and  British  Columbia  as  far  east  as 
the  Selkirks. 

IV.  Retusae, — Low,  depressed,  or  creeping  species,  less  than  1  dm.  high:  leaves 
minute,  entire,  glabrous:  aments  2-4- flowered:  capsules  glabrous;  stigmas 
sessile.    A  single  species  within  our  limits. 

9.  Salix  Dodgeana  Rydb.  Bull.  N.  Y.  Bot.  Card.  1:  277.  1899.  Delicate, 
suffruticose,  2  cm.  high  or  less,  from  short,  slender,  subterranean  stems;  twigs 
yellowish-green,  very  leafy:  leaves  oblong  or  oval,  4-5  mm.  long,  acutish  or 
obtuse,  light  green,  strongly  veined:  staminate  ament  generally  3-4-flowered; 
stamens  2;  filaments  glabrous;  pistillate  aments  generally  2-flowered;  scales 
oblong,  truncate,  sparingly  villous-ciliate:  capsule  oblong-ovoid,  glabrous;  stig- 
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mas  sessile,  2-cleft. — Covering  acres  of  ground  on  Electric  Peak,  Yellowstone 
National  Park,  at  3,200  m.  altitude;  also  on  Sheep  Mountain,  Teton  Forest 
Reserve. 

V.  CoRDATAE. — Shrubs  2-5  m.  high;  stems  densely  caespitose;  twigs  brotvn  to 
yellow,  mostly  slender,  lustrous:  leaves  linear-lanceolate  to  ovate  or  broadly 
oblanceolate,  acute  to  long-acuminate ,  stipulate,  glabrous;  buds  and  slender 
petioles  yellowish:  aments  precocious  or  coetaneous,  rather  slender,  svibsessUe 
or  on  short,  bracted  peduncles;  scales  tawny  to  fuscous:  capsules  glabrous, 
pedicellate;  styles  distinct. 

Leaves  glaucous  or  at  least  distinctly  pale  beneath. 

Leaves  linear-lanceolate;  young  branches  with  bluish  bloom; 

capsules  subsessile 10.  S.  irrorata. 

Leaves  lanceolaXe  or  broader;  branches  without  bloom;  cap- 
sules distinctly  pedicellate. 
Pedicels  1-2.3  mm.  long. 

Leaves  lanceolate,    dark  green  above,   mostly  sharply 

serrate 11.  S.  oordata. 

Leaves  broadly  lanceolate  or  ovate-lanceolate,  yellowish- 
green,   crenate-serrulate  or  subentire       .         .         .     12.  S.  lutea. 
Pedicels  3-4  mm.  long:  leaves  oblanceolate  or  obovate        .     13.  S.  Mackenziana. 
Leaves  deep  rich  green  on  both  surfaces,  never  pale  beneath. 

Leaves  ovate  or  obovate,  thin;  pedicels  2.5-4  mm.  long         .     14.  S.  pyxifolia. 
Leaves  elliptic-lanceolate  or  oblong,  thick;  pedicels  1-2  mm. 

long 15.  S.  pseudomsminites. 

10.  Salix  irrorata  Anders.  1.  c.  117.  Shrub  2-3  m.  high;  twigs  dark  brown 
to  yellowish,  glabrous  or  downy-puberulent,  often  covered  with  a  bluish 
glaucous  bloom,  not  shining:  buds  stout,  broadly  ovate,  brown  to  yellow: 
leaves  linear-lanceolate  or  linear-oblanceolate,  acute  to  acuminate  at  both 
ends,  6-10  cm.  long,  0.7-1.7  cm.  wide,  entire  or  undulate-serrulate,  glabrous, 
dark  green  and  veinv  above,  with  the  whitish  midrib  prominent;  glaucous 
and  finely  reticulate  beneath;  stipules  none:  aments  precocious,  sessile,  with- 
out bracts;  the  staminate  1-2  cm.  long;  the  pistillate  2-4.5  cm.  long,  7-10  mm. 
wide,  densely-flowered:  capsules  ovate-come,  3-4  mm.  long,  subsessile,  gla- 
brous; pedicels  0.5-1  mm.  long;  styles  0.5-0.7  mm.  long;  sti^as  short,  en- 
tire or  emarginate:  scales  small,  fuscous,  obtuse,  clothed  with  long  white 
woolly  hairs. — Fairly  common  along  streams  and  in  wet  places  in  the  moun- 
tains, at  1,200-2,500  m.  elevation;  southwestern  Texas  to  southern  Ari- 
zona northward  to  northern  Colorado.  Shoots  with  large  leaves  resemble 
S.  lasiolepis  very  strongly. 

11.  Salix  oordata  Muhl.  Neue  Schrift.  Ges.  Nat.  Fr.  Berlin  4:  236.  1803. 
Shrub  2-5  m.  high;  twigs  long,  stoutish,  brown  or  often  yellowish,  glabrous 
to  pubescent:  leaves  lanceolate  or  oblong-lanceolate  or  somewhat  oblanceo- 
late, acute  to  long-acuminate,  usually  narrowed  at  the  base,  6-10  cm.  long, 
2-3  cm.  wide,  shallowly  to  deeply  serrate,  dark  green  above,  glaucous  and  re- 
ticulate beneath;  stipules  large,  ovate  to  reniform,  serrate:  aments  on  short, 
bracted  peduncles;  staminate  2-3  cm.  long,  7-9  mm.  wide;  pistillate  2-3.6  cm. 
long,  1-1.3  cm.  wide;  scales  tawny,  or  fuscous  at  the  tip,  thinly  pilose:  cap- 
sules 5-7  mm.  long;  styles  0.3-0.5  mm.  long;  pedicels  1-2  (mostly  1.5)  mm. 
long. — Sparingly  distributed  throughout  the  Rocky  Mountains  and  westward,* 
up  to  2,000  m. 

11a.  Salix  oordata  angustata  (Ph.)  Anders.  Mon.  Sal.  159.  1867.  Leaves 
narrower,  about  1  cm.  wide,  acute  or  acuminate  at  both  ends. — Wet  places 
on  the  high  plains  and  in  the  foothills  east  of  the  Rocky  Mountains. 

116.  Salix  oordata  Watsonii  Bebb,  Bot.  Cal.  2:  86.  1879.  Twigs  often  yel- 
low, shorter  and  more  divaricate:  leaves  smaller  and  more  slender,  subentire, 
mostly  dark  green  above,  pale  or  subglaucous  beneath :  pedicels  1.5-2  mm.  long. 
[S.  flava  Rydb.  Bull.  Torr.  Bot.  Club  28:  273.  1901;  S.  Watsonii  (Bebb)  " 
Rydb.  1.  c.  33:  157;  S.  Ormsbyensis  v.  Seem.  Bull.  Torr.  Bot.  Club  31:  403. 
1904.] — Rocky  Mountains,  westward  to  the  coast.  Intermediate  in  some  re- 
spects between  S.  cordata  and  8.  lutea. 

12.  Salix  lutea  Nutt.  1.  c.  63.  pi.  19.  Shrub  2-5  m.  high;  twigs  mostly 
yellow,  reddish-brown  on  the  sunny  side,  glabrous  to  puberulent:  leaves 
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lanceolate  to  ovate-lanceolate,  acute  to  short-acuminate  at  the  apex,  rounded 
to  cordate  at  the  base,  4-8  or  10  cm.  long,  1.5-4  cm.  wide,  entire  to  serrulate, 
mostly  yellowish-green,  glaucous  beneath;  stipules  ovate  to  lunate,  entire  to 
serrulate:  aments  nearly  sessile,  on  very  shorib-bracted  peduncles;  staminate 
2-3  cm.  long;  pistillate  2-4  cm.  long,  1  cm.  wide;  scales  oblanceolate,  acute  to 
obtuse,  tawny,  thinly  pilose:  capsules  ovate-conic,  4  nun.  long;  pedicels 
0.7-2  mm.  long;  styles  less  than  0.5  mm.  long. — Common  plants  of  stream 
banks  and  wet  places;  Colorado  to  California,  northward  to  Canada.  Dis- 
tinguished only  with  difficulty  from  S.  cordata  and  may  perhaps  prove  to  be 
only  a  variety  of  that  species. 

13.  Salix  Mackenziana  Barr.  Hook.  Fl.  Bor.  Am.  2:  149.  1839.  Shrub 
2-4  m.  high;  twigs  usually  divaricate,  lustrous:  leaves  oblanceolate  or  nar- 
rowly obovate,  sometimes  lanceolate,  mostly  acuminate  at  the  apex,  cuneate 
to  rounded  at  the  base,  3-6  or  7  cm.  long,  1-1.8  cm.  wide,  entire  or  serrulate, 
light  green  above,  glaucous  beneath,  reticulate  on  both  sides;  stipules  lunate, 
entire  to  serrate-dentate:  aments  coetaneous,  on  leafy  peduncles  0.5-1  cm. 
long;  pistillate  aments  2-6  cm.  long,  1.5  cm.  wide,  rather  lax  in  fruit;  stami- 
nate aments  2-4.5  cm.  long;  filaments  free,  or  united  only  at  the  base;  scales 
mostly  oblanceolate,  tawny  or  fuscous,  thinly  pilose:  capsules  ovate-conic, 
4-5  mm.  long,  greenish;  pedicels  3-4  nmi.  long,  about  three  times  as  long  as 
the  scales;  styles  0.3-0.4  mm.  long;  stigmas  entire  or  sometimes  emarginate. 
Verjr  closely  related  to  S.  cordata  and  S.  Ivtea. — ^Fairly  common  along  streams 
and  in  wet  places;  northwestern  Wyoming  to  Saskatchewan,  west  to  Nevada 
and  California. 

14.  Salixpyrifolia  Anders.  Vet.  Acad.  Handl.Stockh.  6:  162.  1867.  Shrub 
1-3  m.  high;  twigs  slender,  glabrous,  bright  chestnut  to  brown,  lustrous: 
leaves  ovate-lanceolate,  ovate,  or  obovate-oval,  abruptly  cuspidate  to  short- 
acuminate  at  the  apex,  rounded  or  cordate  at  the  base,  3.5-7  cm.  long,  1.5-3.5 
cm.  wide,  shallowly  glandular-serrulate,  thin,  translucent,  pure  dark  green 
and  reticulate  with  slender  veins  on  both  sides;  stipules  lunate  or  broadly 
ovate,  glandular-serrate  to  dentate:  peduncles  short,  leafy;  aments  coetaneous, 
long,  lax;  the  staminate  slender,  flexuous,  4-6  cm.  long,  8-10  mm.  wide; 
filaments  united  for  one  third  to  three  fourths  their  length;  pistillate  aments 
3-6  cm.  long,  1.2-1.8  mm.  wide:  capsules  3^.5  mm.  long;  pedicels  2.5-4  mm. 
long,  about  three  times  as  long  as  the  scales;  styles  0.3-0.7  mm.  long;  stigmas 
usually  deeply  divided.  (5.  rotundifolia  ovata  Nutt.) — Fairly  conmion, 
mountains  of  Idaho,  Oregon,  Washington,  and  British  Columbia. 

14o.  Salix  pyrifolia  obscura  Anders.  1.  c.  Leaves  obovate-oval  to  subrotund, 
abruptly  cuspidate  tp  rounded  at  the  apex:  pedicels  2-3  cm.  long:  stipules 
more  ovate.  (S.  rotundifolia  Nutt.  1.  c.  75.)  Presenting  a  transition  to  S, 
'pseudomyrsinites. — Vicinity  of  Yellowstone  Park  and  northward. 

15.  Salix  pseudom3rrsinites  Anders.  Oefvers.  Vet.  Akad.  Foerhandl.  15:  129. 
1858.  Shrub  1-3  m.  high;  twigs  slender,  mostly  short,  divaricate,  leafy, 
bright  chestnut  to  dark  brown,  lustrous:  leaves  elliptic-oblanceolate  to 
lanceolate-oblong,  acute  to  acuminate  at  the  apex,  mpstly  rounded  at  the 
base,  3-6  cm.  long,  1-2  cm.  wide,  shallowly  glandular-serrulate  or  subentire, 
dark  green  above,  pure  green,  scarcely  paler  and  coarsely  reticulate  with 
broad  veins  beneath;  petioles  3-8  mm.  long,  glabrous  or  tmnly  villous;  stip)- 
ules  lanceolate  to  ovate,  acute  or  acuminate,  glandular-serrate,  4-8  nmi. 
long:  peduncles  0.5-1  cm.  long,  leafy;  aments  coetaneous  (?),  small,  2-3  cm. 
long  in  both  sexes;  scales  oblong  or  oblanceolate,  acutish  to  truncate,  thinly 
clothed  with  long  white  woolly  hairs:  capsules  greenish,  4-5  mm.  long;  peci- 
icels  1-1.5  mm.  long;  styles  0.5-0.7  mm.  long;  stigmas  thick,  entire. — ^At 
middle  to  high  elevations,  infreauent;  New  Mexico  to  Saskatchewan,  west  to 
eastern  Oregon  and  eastern  Wasnington. 

15a.  Salix  pseudomyrsinites  equalis  Anders.  Leaves  smaller,  entire,  less 
strongly  reticulate:  capsules  subrostrate,  5-7  mm.  long,  green  or  rufescent. 
Young  leafy  shoots  strongly  resemble  those  of  S.  Wolfii,  but  the  leaves  differ 
in  being  glabrous  and  less  oblanceolate. — Southeastern  Wyoming  to  the  Uinta 
Mountains,  Utah,  and  north  to  Yellowstone  Park. 
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VI.  ComnTTATAK. — Skndn  I-4  m.  high;  stems  demady  taupiiowe;  imigs  doHt 
hrmcn,  Itutraus:  leavts  obianeeoiate  to  obatate-^pml  or  eUiptie-o>tal,  emtm 
or  ahaBmdy  serrvdate,  densely  to  thinly  viUous4omentosey  at  least  oboes,  sUp- 
ukde:  aments  on  leafy  jpedundes  (sessile  in  No.  16),  preeoeiaus  or  eoeUgmeams: 
scales  fuscous,  broad,  obtuse,  tUlous:  capsules  aeate  or  rostrate,  gfabnnss  «r 
tomentose;  pedicels  0.5-1.5  mm.  long;  styles  I-IM  mm.  long  (exo^t  in  No.  18). 

LeBTCs  glabrmte  abore,  gfaibcoos  and  cImmoim  bcnemth,  crcnate  or  aerm- 
late. 

Amenu  aeaale 16.  S.  nwiliwilfc. 

Amenta  Icafy-pedunealjUe 17.  8.  Bttidayi. 

hesrm  denaeiy  TiIk>q»-tonicntoae  to  glabrate  oa  both  adea,  daJl  greca 

beneath. 18.  S.  WolfiL 

16.  Sm&L  montkok  Bebb  in  Cooh.  Kan.  336.  18S5.  Shrub  3-6  m.  hicfi; 
twig?  rather  stout  and  divaricate,  usually  glabrous,  deep  reddiab-brown, 
lustrous:  leaves  at  first  obianeeoiate,  obovate  or  oval,  finally  more  elfipiical 
or  oblong-ellmtical.  acute  or  abruptly  short-acuminate  at  the  apex,  usamBy 
narrowed  ana  rounded  at  the  base  or  sometimes  subcordate,  5-7  or  mare  col. 
long,  2-4  cm.  wide,  crenate-semilate,  dark  green  above,  submucous  to  ^mu- 
cous beneath,  glabrous  or  thinlv  puberulent  or  pubescent  above,  capcciallj 
on  the  pale  yellow  midrib  and  the  primary  veins,  strongly  reticulate  beneath; 
stipules  large,  ovate  or  semicoraate,  acute,  serrate:  buds  large:  amfnto 
sessile,  stout,  naked  or  the  pistillate  with  a  few  broad  bracts  at  the  b«ae, 
2-3  cm  long,  the  pistillate  becoming  3-5  cm.  long  in  fruit;  scales  dark, 
obovate-oval.  obtuse,  densely  villous  with  long  white  hairs:  capsule  glabroas^ 
sessile  or  subse^Ie.  rostrate,  rufeacent,  5-7  nmi.  lonjr;  stvles  1-1.5  mm.  kxig. 
(5.  padifolia  Rydb.  not  .\nders.:  S.  padaphyUa  Rydb.  1.  c.  28:  499.  1901).— 
Common  at  hi^  elevations.  2,400-3,500  m. ;  New  Mexico  to  Montana  and 
Alberta. 

17.  Solix  Barclayi  Anders.  1.  c.  125.  Shrub  1^  m.  high;  twigs  short,  stool, 
divaricate,  blackish,  tomentose  to  glabrate:  leaves  ovate-lance<^te  to  owsX 
or  obovate,  acute  or  cuspidate  at  the  apex,  cuneate  to  rounded  at  the  baae,  or 
cordate  on  vigorous  shoots.  3-7  cm.  long.  1.5-2.5  or  more  cm.  wide,  crenate- 
serrulate,  the  glandular  teeth  inflexed.  or  subentire.  thinly  tomentose  abcyve, 
especially  on  the  midrib  and  veins,  becoming  glabrate.  glabrous,  leticalate 
and  mostly  glaucous  beneath;  stipules  large,  ovate-acuminate,  serrate:  ampirtw 
stout,  on  leafy  peduncles  1-3  cm.  long;  staminate  aments  1-3.  and  the  pistil- 
late 2-6  cm.  long.  1.5  cm.  wide;  scales  fuscous,  mostly  acute,  thinly  to  densely 
villous  with  long  hairs:  capsules  glabrous,  or  sometimes  thinly  serieeoai, 
greenish,  rostrate,  5-7  mm.  lon^;  pedicels  0.5-1  mm.  long;  styles  1—1-5 
mm.  long.  (S.  conjuncta  Bebb,  Bot.  Gaz.  13:  111.  1S.S8). — Hi^  elevation^ 
moimtains  of  Colorado  and  southeastern  Wyoming  to  Oregon,  Waahingtoo, 
and  Alaska. 

IS.  Solix  Wolfii  Bebb.  Bot.  Wheeler  Exp.  241.  1S7S.  Low  shrub  6-10  dm. 
high;  twigs  chestnut,  leafy,  the  yoxmger  yellowish,  lustrous:  leaves  obianeeo- 
iate or  rhomboid-oblanceolate.  or  elliptical,  acute  at  the  apex,  rounded  at  the 
base,  2-4.5  cm.  long.  S-13  mm.  wide,  entire,  dull  green  and  silky-villoas  with 
shining  hairs  on  both  sides,  becoming  somewhat  glabrate;  petioles  jtSkfWg 
%-iIlous;  stipules  small  or  wanting:  peduncles  short,  bearing  several  leaf-lifce 
bracts  which  often  exceed  the  ament:  pistillate  aments  1-2.5  cm.  long,  sub- 
globose  to  oblonz.  densely  flowered-  staminate  aments  0.5-1.5  cm.  long; 
scales  dark,  obovate,  sparsely  long-villous :  capsules  glabrous,  greenidi  or 
njfescent.  3.5-4.5  mm.  long:  pedicels  about  0.5  mm.  long:  styles  variable^ 
0.5-1  mm.  lonz.  S.  de^.ertorum  Wolfti. — ^At  middle  to  high  elevations;  sooUi- 
em  Colorado  to  Wvominz  and  Idaho. 

ISa.  Safix  Wolfii  idahoensis  Ball.  Bot.  Gaz.  40:  37S.  1905.  Leaves  larser, 
3-6  cm.  long.  1-1. S  cm.  wide,  obianeeoiate:  aments  longer.  1-3.5  cm.  ia 
length;  peduncles  proportionate:  capsules  about  5  mm.  long,  greenish,  thinlf 
tomentose.  Thi«  includes  most  of  the  material  called  "  »S.  gla>j/:a  riUosa  "  m 
herbaria. — Big  Hewn  Mountains  of  north  Wyoming  to  east  Oregon  and  ncrth 
Idaho;  abundant  in  the  region  of  the  Yellowstone  National  Pkric 
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VII.  Lanatae. — Mostly  shrubs  I-4  rn.  high;  twigs  stout,  divaricate,  Urmenr 
lose:  leaves  large,  broadly  eUipticid  to  ohovaJte-oval  or  svborbicular,  more  or 
less  tomentose:  aments  very  large,  stout  and  dense,  sessile  or  short-pedunded, 
3-8  cm.  long,  lateral  or  terminal:  capsules  large,  sessile  or  subsessile,  glabrous 
(in  our  species)  or  tomentose;  styles  much  elongated.  Only  one  species  cer- 
tainly within  our  limits. 

19.  Salix  Tweedyi  (Bebb)  Ball,  Bot.  Gaz.  40:  377.  1905.  Low  (?)  shrub; 
the  youngest  twigs  more  or  less  tomentose  with  long  hairs:  leaves  broadly 
elliptical  to  oval  or  ovate,  acute  or  obtuse  at  both  ends  to  rounded  or  cordate 
at  the  base,  5-7  cm.  long,  2-4  cm.  wide,  green  above,  paler  but  not  glaucous 
beneath,  glabrous  throughout  or  sparsely  gray-tomentose  above,  finely 
glandular-denticulate  or  mature  leaves  irregularly  spinulosendenticulate; 
petioles  tomentose,  8-15  mm.  long;  stipules  large,  clasping,  broadly  reniform, 
glandular-denticulate:  aments  precocious,  the  pistillate  sessile,  4-6  cm.  long, 
1.5  cm.  or  more  wide;  scales  obovate,  black,  clothed  with  long  white  hairs:  cap- 
sule large,  green,  glabrous  or  finely  pubescent  at  the  apex,  7-8  mm.  long; 
pedicels  1  mm.  long;  styles  1.5-2.5  mm.  long;  stigmas  divided;  gland  1  mm. 
long.  (5.  BarraUiana  Tweedyi  Bebb,  Contrib.  U.  S.  Nat.  Herb.  3:572.  1896.) 
— In  bogs  and  along  mountain  streams,  2,500-3,000  m.  altitude,  not  common; 
known  only  from  the  Big  Horn  Mountains  of  northern  Wyoming,  the  Yellow- 
stone Park,  and  Teton  Basin. 

VIII.  Arcticae. — Low,  erect,  or  creeping  alpine  shrubs,  1-10  or  16  dm.  high; 
branches  full  of  leaf -scars:  leaves  small  to  medium,  narrowly  elliptic  or  ob- 
lanceolate,  occasionally  broader,  entire,  more  or  less  tomentose;  stipules  small 
or  none:  aments  appearing  with  the  leaves,  on  short,  leafy  peduncles;  scales 
brown,  brown-tipped,  villous:  capsules  sessile  or  short-pediceled,  gray-  or 
white-tomentose;  styles  1-1.5  mm.  long;  stigmas  medium,  notched. 

Erect  or  spreading  subalpine  shrubs  2-15  dm.  high.  * 

Capsules  and  leaves  gray-  or  yellowish-tomentose  or  leaves  glabrate. 

Aments  much  longer  than  broad;  leaves  gray-tomentose,  drying 

black 20.  S.  glaucops. 

Aments  subglobose,   leaves  yellowish-tomentose  beneath,   not 

drying  black 21.  S.  brachycarpa. 

Capsules  and  lower  leaf-surfaces  densely  white-tomentose     .         .     22.  S.  Candida. 
Depressed,  creeping  alpine  plants,  less  than  1  dm.  high. 

Leaves  broadly  elliptical  to  obovate,  pale  beneath,  2-4  cm.  long    .     23.  S.  petrophila. 
Leaves  narrowly  elliptical  or  obovate,  scarcely  10-12  mm.  long      .     24.  S.  tenera. 

20.  Salix  glaucops  Anders.  DC.  Prodr.  162:  281.  1868.  Subalpine  shrub, 
4-15  dm.  high;  branches  and  twigs  short  and  stout,  shining,  chestnut-brown 
or  darker,  the  bark  separating  from  the  older  branchlets  in  thin  gray  papery 
flakes:  leaves  elliptic-lanceolate,  or  oblanceolate  to  oblong-ovate,  entire, 
obtuse  or  subacute  at  the  apex,  obtusish  to  subcordate  at  the  base,  3-5  or 
6  cm.  long,  1-1.7  or  2  cm.  wide,  gray-tomentose  or  glabrate  on  both  sides, 
dark  green  above,  glaucous  and  reticulate  beneath;  petioles  yellowish,  5-10 
mm.  long;  stipules  minute,  ovate  or  semicordate:  peduncles  2-3  cm.  long, 
tomentose;  staminate  aments  1-3  cm.  long,  1-1.5  cm.  wide;  pistillate  3-5  cm. 
long  and  1.5  cm.  wide;  scales  oblong,  dark  to  pale  brown,  villous:  capsules 
conic,  gray-tomentose,  6-7  or  8  mm.  long;  pedicels  stout,  pubescent,  1-1.5  mm. 
long;  styles  fuscous  or  yellowish,  0.7-1  mm.  long.  0.  pseudolapponum  v. 
Seem.  Engl.  Jahrb.  XXIX,  Beibl.  65:  28. 1900;  S.  Seemannii  Rydb.  Bull.  N.  Y. 
Bot.  Gard.  2:  164.  1901;  ^S.T/wominflrensis  Rydb.  Bull.  Torr.  Bot.  Club  28:  271. 
1901.)— Common  in  boggy  places  at  middle  to  high  elevations;  New  Mexico 
to  Canada  and  westward. 

20a.  Salix  glaucops  glabrescens  Anders.  Leaves  more  rigid,  glabrate, 
intensely  glaucous  beneath:  aments  stouter,  capsules  sometimes  glabrescent. 
— Range  of  the  species  but  less  common. 

21.  Salix  brachycarpa  Nutt.  N.  Am.  Sylva  1:  69.  1842.  A  small  alpine 
shrub,  scarcely  more  than  1  m.  high;  branches  stoutish  and  divaricate 
within  our  limits,  longer  and  more  slender  northward,  reddish-brown  to 
yellowish  or  gray;  twigs  tomentose:  leaver  elliptical-oblong  or  oblanceolate 


136  fiAUCACEAE  ^.wnxow  tamslt) 

to  suTOvij  oixTT^^.  oi7r39s2i  lo  aii^'^pdr  mrme  at  the  apex,  j 

eordat^  &s  T£ie  tAsc-.  cctz*-.  Hca  ztks  &zkd  aooaevhit  tc 

pkkt  T'edk''n£r-£r!«r^  ftzii  dwyy-'y  v<eIji9r2££H:*ccxsiioafr  to  cjbbrue 

iK«K :  isacETi  n:z=iercrjr-  orUKi  crf/»-i«L  =r^.p'i>3ie  lo  cckox:  0.5-2  4 

jit'jri.j  ii»cm  1  ?r:i-  ^-c-c.  ci;:enLe5  c  vAii£>"lar.ic*e*:-jhi«5-.  sibeessue.  o-7  mm.  ] 

dtsseJv  zTiT-  -:c"  ■■■rjic— T«ij*iv:i=ir ;  s^vi^is  1-1-5  nn.  jicj::  s^d^zDEas 

5.  ii*/^;---..    >'.  urr^rc:   Ar*i.    Rjii.  B:;!.  X.  Y.  B:i.  Gari  1:  275.  1S99J 

22-  Safix  candidia  F.  jez?=^.  W!3i.  5p.  P!.  4:  7*.  15f:«5.  A  kw.  bzuieliiBs 
sLrib .  2-10  in-  -i^  =:  i^rt  iizr. .  ^  rizirbss  s^i-'-r: .  zL-rbria^^.  r'nij-'rorag-  Fght  brovn 
oc  Tello-wisc.:  rrirs  ieiifirlj  TrhrMr-i^ioKi'iiCi* :  >av«  iirjear-cckc.^  to  aanu»lj 
oc/JAr<»Kii^  •:«■  ocess-XLiliT  isTari:  r  roiifcr.  -if-j^Zj  ic:r:e  iS  bcch  esids.  mar- 
pre  reTcC-r*»ie.  *^*»ir»^.  ■cr  rire:v  cre^ulii*  irii  r';%rti"'isr.  d»rk  ereca.  didl  and 

dsiae^lv  Tihie-^cCir^iose  Z'rzx&'ih.  3.5->  c«-  i'>  c=i-  kcz:  0.7-2  can.  vide; 
periods  iL-on.  'cct^Ziias^:  silzyjjss  Ttrj  rjirrvir.  ic-itt.  grlfcriri-l^r.  tcmemoae: 
k^iemi  cc  ilc-r:  ieafj  -^.ci-riiTosiE-  pft»i-jpcies-  i3iie  p55T:;ftie  1--3  m.  loos,  1—1-3 
en..  Tii^;  capsriie  Ar<r>ec«lat^.  il:n-pe*iie»ejei.  Trint-tooaentose,  ^-4  mm.  long; 
•cilrs  ch'ivi:^.  -H-Lhc-TTX-lT:  riT-ief  r=iiii*;:  c^  crsrire-,  1-1-5  mii:.  loog:  stig- 

q-j«:-.  in  «x-ai  'c-:-zs:  -tSl?:  li  tiit  Tn-rii^.  frcci  sH'TLben  WTPcsninf  to  Albcftay 

3^.  Salix  pelrophila  Rvf::.  BiQ.  N.  Y.  Bc-i.  «3ari.  1:  ^S.  IS^.  SteoB 
bcr-j^jCLil  ^rtiriiirLz:  crinfii^  *-rw:.  rlaircfg.  brc«-»Ti  or  T^eJknrxsb.  o-lOcm. 
hfc::  i«aiT«  ir-jtaiv  ^-ZJipdeii  to  c^-jviir-.  iir-^p'ilT  ac"ne  lo  obtosp.  entiic; 
2«^p  ZTifitz.  ii.-.v*.  ■iiriir'jy  p^-e  *■>  sni  ziirjcc'Uf  "r^eoea'LL,  nihcr  strong^ 
vrrireei.  !.5— 2  m-  Ijcs:  1-1-5  en.  "w^iT.  clir.ri-.r:  ct  £^r^:«ri*:  pedoles  <d**M<f»', 
je^Ilo-a-:  r-inir-ii^  ^i^^-^?  ^~--  *^  pi?:illi:*r  2-«  en.  I:»nt  siaicier.  lax  at  base: 
tApsrzlr^  lincir-'.'ui':^.  ^ftrSiiy:.  cTaj-i-coK.:  ciiir.  4—0  TT^T.  Ktz:  sijles  1-1-5  mm. 
icct.     5.   a'.'r>.a    :«fr->';s   .^jii-ers. — ^.\n::c^  rock*,   iipine   sommits.   above 

J4.  Salix  tenem  .^rjirr?.  I.  c.  2^^.  Scircelr  5  cm.  in  beiriii.  from  ImmSimj- 
lil  cr»«:nz  ?:«rn5  I^^t^  rjsLrrc-HT  jeZlipiieau  \o  cc-oviie.  sc:ne  at  both  cmb 
or  i-corTlzjei  x.  :i'!fr  i:  '.br  ir»ei_  i«^p  ETEiKi  and  ghiTi-r.g  on  both  adea  or 
h..i^.\.y  r.-i>r  "ir-r-rUitL.  vrr;.-  s'.t.z^j  r.^rrei.  0.>-12  nn.  kcz.  4-^  mm.  vide; 
pe:>.'>s    2— i   nn.   I:ci£     in^r.i*   Fih'z3c<:-:i=*t.   f^Tr-3oT€Te*i,   the   staminaie 

-S-2' ■  n  iri^.L-  lb*-  rir.illi*^  7-"3>  nn.  'i'j-z^:  c2Lps:3les  sesale,  4-5  mm. 

yx-z.  rri7-':^.»nrr.*.--j=tT. — RaTt:  ilrn-^  sunnits  frc-n  Wvoning  to  WadlungtoB. 

I A    -*-5^'-±j»>"JtAZ. — .>•.--:>   :-?  .;-  ,   •'..   \'.:\:   : '_-';.-*  '•-r-v*  fxm^,  b-onidk  «r 

■•>w:;r-^,«.  -c/iif^*  .''*>.?- .--J   -%-"  •'.;.«:.''>   r-^- :" '.:■**? :  .Vcrw  v;'— «-nJy  «c^£?qg  or  4^ 

^^z^^A  i:  vyzUi  \":  ji-'.  :•'  r.-.-t:.  *«,->.-  o-pf-^V-*  f-;/i^.  fi^":<ry^«-io«>i(f.  act- 

iS    Sa£x  rabcoenika  P:T»^r.  BuZl.  T:^.  Bot.  Crii:  27:  +».  1900.    &«t 

KL.— -,•-  1-i  n.  ?.-27  •  "T-H-^i  zlibro-J5.  '.;=-iil:Te:*vrT'e»i  "sr:":}!  i  ir-JLse-  bluish  1 
j%i*ft  '.r/.-.iLii-linC'e^j-liir:  or  ^.claiiCr^.-lsi':^.  ac-te  or  iif  unina:*-  at  the  a 
5»*"jV:  i*  \Le:  Tj^^ .  2— o  OT  7  cn.  Ic-cx  O.v-2.5  en,  "ar. ir.  -r—'ire  or 
•.•*r.v.j:f^  zj*^-  i— i  rpirse-iT  rutieser^*  i'r-ov^.  d-e-nsriv  e:'T*rei  vith  a  ; 
*rx'jr.  *C'rrr  zjrjfirr^izg^  t^Cri'Th:  r^rTi ':-!-«  2-7  nai.  Iccz:  =Tfp"Jes  none,  or 
vw.-fca.-jriiJjr  v*:rr  snail  ar»d  liz*ie<'la:r  cci  Triec^rC'.!*  *hc«.:.is-  pLriiilate  *— ■— ^m 
««»>  -jr  *ii«'-m-o^~n*-ili':*'  'rei-.;rieie5  sodK-tin^  o  'rrr.  Icc^^  vith  1  «r  2 
^euuL  vrv.'-li:*^  j*fl6T*s  a*  t«iT*T  ,  2—4  eir.-  Iccz.  ■ir:i?*5-2T  f  oTer^i:  staminate 
t.rj«iT.*  »st«ru>  r-.-^^j^.  1-2  em.  iooz:  r^aaK^^  2:  ar-^Je?  cr^i-Trn  or  riaek,  < 
<7iiA*r  'jr  ->r-«vi-iT.f-.  s«t:r:^  c-r  ocrose.  iLnJj  pzlrj?^:  eapt^^jl-e^  ovite 
tfaeiwuk''Mr.  scbi^Eik  or  sboit-pedieckd.  3-^  mm.  ifmg."  aiverjr  sezieeoiis;  pad- 
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icels  never  more  than  1  mm.  long;  styles  1-1.5  mm.  long,  brown  or  yellowish. 
(S.  pdlita  of  authors,  not  Anders.;  S.  CoviUei  East.  Zoe  5:  80.  1900;  S.  pachr 
nophora  Rydb.  Bull.  Torr.  Bot.  Club  31:  403.  1904.)— Mountain  streams 
and  wet  meadows;  from  New  Mexico  and  California  north  to  Montana  and 
Oregon.  The  pruinose  branches  and  oblanceolate,  acuminate  leaves  suggest 
S,  Geyeriana  very  strikingly. 

X.  Phylicifoliae. — Much-branched  alpine  or  avbalpine  shrubs ^  1-3  m.  high; 
twigs  shortf  divaricate,  lustrous,  brown:  leaves  small,  ellivtic-ovate,  ob<yvate 
or  oblanceolate,  usually  entire y  briaht  green  and  shining  aoove,  pale  or  sub- 
glaucous  beneath,  glabrous  throughout,  or  very  thinly  villous  beneath  with 
short  silvery  hairs:  aments  sessile,  stoutish,  densely  compact:  capsules  sessile, 
gray-pubescent;  styles  elongated;  stigmas  thick. 

"Leaves  broadly  elliptic-ovate  or  obovate,  mostly  obtuse  at  the  apex; 

styles  1-1.5  mm.  long 26.  S.  chlorophylla. 

Leaves  oblanceolate,  acute  at  both  ends;  styles  0.5-1  mm.  long         .     27.  S.  Nelsonii. 

26.  Salix  chlorophylla  Anders.  Vet.  Acad.  Handl.  Stockh.  6:  138.  1867. 
Twigs  glabrous,  bright  chestnut  to  deep  rich  brown:  leaves  broadly  elliptic- 
ovate  or  obovate,  2-3.5  cm.  long,  0.8-2  cm.  wide,  obtuse  at  botn  enas  or 
acutish  at  the  base  and  abruptly  acute  at  the  apex,  entire  or  occasionally 
somewhat  glandular-crenulate  or  serrulate;  petioles  2-5  mm.  long,  glabrous; 
stipules  none:  buds  large,  chestnut  or  darker:  aments  appearing  with  the 
leaves,  1-3  cm.  long,  1-1.3  cm.  wide;  scales  ovate,  acute,  clothed  on  both 
sides  with  long  white  hairs:  capsules  ovate-conic,  4-6  mm.  long;  styles  1-1.5 
nmi.  long,  somewhat  pubescent  at  the  base;  stigmas  thick,  mostly  entire, 
rather  long. — Fairly  common  at  2,500-4,000  m.;  from  New  Mexico,  Utah,  and 
California  northward  into  Canada. 

27.  Salix  Nelsonii  Ball,  Bot.  Gaz.  40:  379.  1905.  A  shrub  1-3  m.  high, 
similar  to  the  preceding:  leaves  oblanceolate  or  rarely  narrowly  lanceolate, 
acute  or  short-acuminate  at  the  apex,  cuneate  at  the  base,  2-5.5  cm.  long, 
0.8-1.5  cm.  wide,  entire  or  the  apical  somewhat  glandular-crenulate,  rather 
strongly  veined  on  both  surfaces;  stipules  none:  pistillate  aments  naked 
or  sometimes  with  1-3  small  bracts  at  the  base,  1.5-5  cm.  long;  scales  black, 
ovate,  acute,  clothed  on  both  sides  with  long  white  hairs:  capsules  5-6  mm. 
long;  styles  0.5-1  mm.,  somewhat  pubescent  at  the  base;  stigmas,  long, 
stout,  glabrous.  Nelson's  Willow. — Fairly  common  at  high  altitudes  2,500- 
4,000  m. ;  from  central  Colorado  to  Alberta. 

XI.  Capreae. — Tall  shrubs  of  wide  distribution,  2-4  m.  high;  bark  gray, 
twigs  dark  brown  to  black:  leaves  rather  large,  lanceolate-oblong  to  obovate, 
entire  to  crenulate  or  crenulate-dentate,  more  or  less  pubescent  to  tomentose, 
especially  beneath,  glabraJte  in  age,  dark  green  above,  glaucous  and  strongly 

•  reticulate  beneath:  aments  precocious,  stout,  dense,  sessile  or  subsessile;  scales 
broad,  blackish,  long-villous:  capsule  gray-pubescent,  long-rostrate,  7-9  mm. 
long;  pedicels  1-2.5  mm.  long;  styles  short  or  none;  stigmas  long,  divided. 

Leaves  elliptic-lanceolate  to  oblong,  obtuse  or  acute  at  base,  acute  or 

short-acuminate  at  apex 28.  S.  discolor. 

Leaves  oblanceolate  to  obovate,  cuneate  at  base,  obtuse  or  abruptly 

acute  at  apex 29.  S.  Scouleriana. 

28.  Salix  discolor  Muhl.  1.  c.  234.  Shrub  with  rather  stoutish  brown  to 
blackish  twigs,  glabrous  or  the  youngest  pubescent:  leaves  lanceolate-oblong 
to  elliptic-oblong,  acute  or  rounded  at  the  base,  short-acuminate  at  the  apex, 
4-8  cm.  long,  1.5-2.5  cm.  wide,  shaUowly  crenulate-serrate  to  dentate,  mostly 
glabrous  at  maturity,  dark  green  above,  glaucous  and  reticulate  beneath; 
stipules  mostly  large,  semicordate,  acute,  irregularly  dentate:  aments  stout, 
the  staminate  sessile,  the  pistillate  very  short-pedunculate  and  rather  lax 
in  fruit,  3-5  or  6  cm.  long,  1-2  cm.  wide;  scales  brown  or  darker,  oblanceolate 
to  obovate,  villous  with  long  white  hairs:  capsules  lanceolate-rostrate,  7-9  or 
10  mm.  long,  pubescent;  styles  0.5  mm.  long;  stigmas  0.5-0.8  mm.  long,  entire 
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or  bifid. — Streams  and  wet  places  in  the  Black  Hills  and  in  Montana.   A  com- 
mon species  in  the  eastern  and  central  States. 

29.  Salix  Scouleriana  Barr.  1.  c.  145.  Shrub  with  rather  slender  twigs, 
glabrous  to  densely  pubescent:  leaves  obovate  or  oblanceolate,  obtuse  or 
mostly  abruptly  acute  at  the  apex,  cuneate  at  the  base,  3-8  cm.  long,  1.5-3.5 
cm.  wide,  entire  or  shallowly  crenulate-semilate,  dark  green  and  glabrate 
above,  glaucous,  strongly  reticulate-veined,  and  sometimes  densely  tomentose 
beneath;  stipules  minute,  entire,  or  small,  finely  dentate:  staminate  aments 
sessile,  2-3  cm.  long,  1.5  cm.  wiae;  pistillate  longer,  short-peduncled,  3-5  cm. 
long,  1.2-1.5  cm.  wide;  scales  black,  obovate,  long-villous:  capsules  rostrate, 
7-9  nun.  long,  tomentose;  pedicels  1-2  mm.  long,  pubescent;  stigmas  about 
1  mm.  long.  S.  flavescena,  (5.  NuttaUii  Sarg.  Gard.  &  For.  8:  463.  1895.) 
Forms  with  short,  stout  aments  may  be  referred  to  var.  crassijtdis  Anders. 
— Common  along  mountain  streams  at  elevations  of  1,500-3,000  m.;  New 
Mexico  to  Alberta  and  west  to  the  coast. 

XII.  RosTRATAE. — Shrubs  2-5  m.  high;  twigs  slender ^  divaricate^  fvU  of 
leaf-scars,  the  youri^er  very  leafy:  leaves  linear-oblanceolate  to  dliptic-oval, 
mostly  entire,  more  or  less  pubescerU  on  both  sides;  stipules  usuauy  none: 
aments  coetaneous;  the  staminate  small,  subsessile  with  small  leafy  bracts 
at  the  base;  the  pistillate  on  pubescent  leafy  peduncles,  rather  lax  in  fruit; 
scales  linear-oblong,  acute,  thinly  pilose,  tawny,  reddish  at  the  tips:  capsules 
long-pediceled,  conic-rostrate,  6-10  mm.  long,  pubescent;  styles  short  or  none; 
stigm/is  short,  divided. 

Leaves  elliptic-oval,  pedicels  2-5  mm.  long;  branches  without  bloom    30.  S.  Bebbiana. 
Leaves  linear-oblanceolate,  pedicels  1.5-2.5  mm.  long;  branches  with 

bloom 31.  S.  Geyeriana. 

30.  Salix  Bebbiana  Sarg.  Gard.  &  For.  8:  463.  1895.  A  tall  shrub  with 
few  stems,  or  a  small  tree,  2-5  m.  high;  twigs  short,  brown  or  darker, 
pubescent  or  glabrate:  leaves  small  to  medium,  narrowly  elliptical  and  acute 
at  both  ends  to  broadly  oblanceolate  or  obovate-oval  and  abruptly  short- 
acuminate,  2-4  or  5  cm.  long,  1-2  or  2.5  cm.  wide,  entire  or  occasionally 
glandular-crenulate,  dull  green  above,  paler  or  subglaucous  and  reticulated  be- 
neath, more  or  less  pubescent  on  both  surfaces  or  glabrate  in  age;  stipules 
none,  or  small,  dentate:  staminate  aments  subsessile  or  on  short  peduncles, 
slender,  1-2  cm.  long,  5-7  mm.  wide,  yellowish;  filaments  capillary;  pistillate 
aments  (on  peduncles  0.5-2  cm.  long)  2-4  or  6  cm.  long,  1-2  cm.  wide,  very- 
lax  in  fruit;  scales  in  both  sexes  lanceolate-oblong,  1-2  mm.  long,  acute: 
capsules  6-9  or  10  mm.  long,  thinly  pubescent;  pedicels  slender,  pubescent, 
2-5  mm.  long;  stigmas  deeply  diviciecl.  {S.  perrostrata  Rydb.  in  Bull  N.  Y. 
Hot.  Gard.  2:  163.  1901.) — Along  streams  and  in  wet  ground,  throughout 
our  range;  ascending  to  3,000  m.  altitude. 

31.  Salix  Geyeriana  Anders.  Oefvers.  Vet.  Akad.  Foerh.  15:  122.  1858.' 
Shrub  1-3  or  4  m.  high;  twigs  glabrous,  very  leafy,  black  with  a  bluish  bloom: 
leaves  small,  linear-oblanceolate  or  elliptical,  acute  or  short-acuminate  at  apex, 
acute  at  base,  2-4  or  6  cm.  long,  5-10  mm.  wide,  dark  green  above,  more  or  less 
glaucous  beneath,  thinly  or  densely  silky-pilose  on  both  surfaces,  margins  entire, 
revolute;  stipules  none:  aments  on  pubescent  leafy  peduncles,  0.5-1  cm.  long,  the 
leaves  often  exceeding  the  ament,  the  staminate  1  cm.  or  less,  oblong;  the  pistil- 
late subglobose,  numerous,  1  or  occasionally  2  cm.  lon^,  1-1.3  cm.  wide;  scales 
Unear-oblong,  acute,  thinly  pilose,  the  base  tawny,  the  tip  red :  capsules  5-7  mm. 
long,  rostrate;  pedicels  stout,  pubescent,  2-2.5  mm.  long;  styles  short  or  none; 
stigmas  short,  divided.  S.  macrocarpa  Nutt. — A  plant  of  stream  banks  and  wet 
places,  at  middle  altitudes;  Colorado  to  Montana,  west  to  the  coast. 

XIII.  Reticulatae. — Densely  caespitose,  low  or  creeping  alpine  shrubs, 
0.5-8  dm.  high,  with  elliptical-oblong,  obovate  or  suborbicular  leaves,  strongly 
reticulate  and  glaucous  beneath;  petioles  slender,  channeled;  stipules  none: 
aments  on  naked  peduncles  arising  opposite  the  last  leaf:  capsules  small,  ses^ 
silCf  tomentose;  styles  none;  stigmas  short ,  divided. 
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Ascending,  3-0  dm.  high;  leaves  long-villous  beneath     .        .        .  32.  S.  vestita. 
Creeping,  0.3-1  dm.  high;  leaves  glabrous  beneath. 

Leaves  1.5-2.5  cm.  long;  aments  many-flowered    .         .         .         .  33.  S.  saximontana. 

Leaves  7-12  mm.  long;  aments  few-flowered 34.  S.  nivalis. 

32.  Salix  vestita  Pursh,  FL  Am.  Sept.  2:  610.  1814.  A  shrub  with  rather 
stout,  light  brown  to  yellowish,  glabrous,  angular  twigs:  leaves  elliptic  to 
oblong-obovate  or  suborbicular,  rounded  to  retuse  at  the  apex,  acute  to  obtuse 
at  the  base,  3-4.5  cm.  long,  2-3.5  cm.  wide,  obscurely  crenulate,  deep  green 
and  glabrous  above,  clothed  beneath  with  long  white  silky  hairs,  especially 
on  the  midrib  and  veins;  petioles  2-10  mm  long:  buds  large,  obtuse,  light 
brown:  aments  on  villous  pedimcles;  the  staminate  linear,  2-3.5  cm.  long, 
0.5  cm.  wide;  pistillate  aments  2  cm.  long,  1  cm.  wide;  scales  oblong-ovate, 
tomentose:  capsules  ovate-conic,  4-5  mm.  long.  (S.  Femaldii  Blankinship, 
Mont.  Agr.  Coll.  Sci.  Studies  Hot.  1:  46.  1905.) — ^Among  rocks,  not  com- 
mon; eastern  Oregon  and  Montana  to  British  Columbia  and  Alberta. 

33.  Salix  saximontana  Rydb.  Bull.  N.Y.Bot.Gard.l:  261.  1899.  Densely 
caespitose  and  much  branched,  3-6  cm.  high:  leaves  elliptic-oblong  to  sub- 
orbicular,  obtuse  or  abruptly  acute  at  the  apex,  acutish  to  rounded  at  the 
base,  1.5-2.5  cm.  long,  1-1.5  cm.  wide,  Ught  green  above,  glabrous  through- 
out, margin  entire  and  revolute:  aments  1-2  cm.  long,  many-flowered;  scales 
broadly  obovate,  obtuse  or  rounded  at  the  apex,  cuneate  at  the  base,  yellowish, 
nearly  glabrous:  capsules  3-4  mm.  long,  densely  white-tomentose.  S.  retic- 
vlola.  {S.  aemuLans  v.  Seemen,  1.  c.  28.) — ^Alpine  smnmits,  3,000  m.  altitude 
and  upward;  southern  Colorado  to  Montana  and  west  to  California  and  Oregon. 

34.  Salix  nivalis  Hook.  Fl.  Bor.  Am.  2:  152.  1839.  Scarcely  2  cm.  high, 
from  buried  stems:  leaves  elliptic,  oblong-obovate,  or  suborbicular,  acute, 
obtuse  or  retuse,  7-12  mm.  long,  4-8  mm.  wide,  green  and  shining  above, 
margins  entire  and  revolute;  petioles  2-7  mm.  long,  yellowish:  aments  globose 
or  oblong,  3-6-flowered,  1  cm.  or  less  in  length;  scales  oblong-obovate,  obtuse, 
yellowish,  nearly  glabrous:  capsules  2.5-3  mm.  long,  tomentose. — Alpine 
summits;  Montana  to  Alberta  and  westward. 

29.  BETULACEAE  Agardh.    Birch  Family 

Trees  or  shrubs,  with  alternate  simple  leaves  and  deciduous  stipules,  and 
monoecious  flowers  in  aments,  the  staminate  pendulous.  Staminate  flowers 
1-3  in  the  axil  of  each  bract.  Calyx  membranous  and  2-4-parted,  or  wanting. 
Stamens  2-10,  the  filaments  sometimes  dichotomous  above  with  an  anther  cell 
on  each  branch.  Pistillate  aments  spike-like  or  capitate,  with  or  without  a 
calyx,  adnate  to  the  solitary  1-2-celled  ovary.  Fruit  a  small  1-seeded  nut, 
with  or  without  an  involucre. 

Pistillate  flowers  with  a  calyx;  nut  inclosed  in  a  large  thick  involucre    •        .1.  Corylus. 
Pistillate  flowers  without  a  calyx;  nut  naked,  often  winged. 

Stamens  2;  filaments  bifurcate;  nutlets  winged   .         .    ^     .        •        •        .2.  Betula. 

Stamens  4;  filaments  not  forked;  nutlets  not  winged 3.  Alnus. 

1.  CORYLUS  L.    Hazelnut 

Shrubs  with  double-toothed  leaves,  flowering  in  early  spring.  Sterile 
aments  single  or  fascicled,  from  scaly  buds  of  the  axils  of  the  preceding  year; 
the  fertile  terminating  early  leafy  shoots.  Sterile  flowers  in  drooping  cylindri- 
cal aments,  destitute  of  a  true  calyx,  consisting  of  several  stamens  included 
imder  and  more  or  less  adnate  to  a  bract ;  anthers  1-celled.  Fertile  flowers  in  a 
scaly  bud  or  ament,  two  under  each  fertile  bract,  each  with  1  or  more  bractlets 
which  form  a  foliaceous  involucre  to  the  large  bony  nut. 

1.  Corylus  rostrata  Ait.  Hort.  Kew  3:  364.  1789.  Shrub  6-16  dm.  high: 
leaves  ovate  or  ovate-oblong,  somewhat  heart-shaped,  abruptly  pointed:  in- 
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voliicre  of  united  bracts,  much  prolonged  above  the  ovoid  nut  into  a  i 
tubular  beak,  densely  bristly. — ^From  C^orado  to  Waahingtoo;  also  nutUiwid 
and  eastward. 

2.  BETULA  L.    Bibch 

Outer  bark  usually  separable  in  sheets,  that  of  the  branchlets  dotted. 
Twigs  and  leaves  often  spicy-aromatic.  Staminate  flowers  3,  and  bractleta  2, 
under  each  shield-shaped  scale  or  bract  of  the  aments.  consisting  each  of  a 
calyx  ci  one  scale  bearing  2  two-parted  filaments.  Pistillate  flowers  withoiift 
brsictlets  or  calyx.  Bracts  3-lobed,  becoming  coriaceous  and  cadueooi. 
Nutlets  winged. 

Bark  of  trunk  viiite  or  gray. 

Tnmk  eia^  ''simple  at  base      .         .         .         .         .        .         .         .1.  B. 

Tninks  fe«--8e\-eral    in  tvuols  or  dximpe) 2.  B. 

Bark  of  truck  ereemsb-brown  or  brovn. 

Low  bushy  Bhr-ib:  nutlets  orbicular-winced 3.  B.  ^aadi 

TaJUer  and  slender,  becoming  tree-^e;  nutleta  with  bsxmd  latcnl  winci    4.  B.  fontiii 


1.  Betula  papyrifera  Marsh,  Aib.  Am.  19.  17S5.  A  large  tree  eaetwazdbui 
in  our  range  much  reduced:  bark  chalky-white,  peeling  into  thin  layers:  lea^wtm 
ovate,  acute,  dentate  and  incised,  glabrous  above,  pubesc«it  on  the  vemt 
beneath:  staminate  aments  slender.  5-10  cm.  long:  pistillate  cylindric,  2-5 
cm.  long,  with  puberjlent  or  cilia te  bracts.  Papeh  or  Caxoe  Birch. — ^Xcrtli- 
eastem  Wyoming,  northward  and  eastward. 

2.  Betuk  Andrewsii  A.  Neb.  Bot.  Gaz.  43:  2S1.  1907.  Near  B.  papmfen 
but  growing  in  clijmps  or  stoob,  the  coordinate  trunks  few  to  several,  each 
attaining  a  maximum  diameter  of  10-15  cm.,  after  which  they  die  and  am 
replaced  by  new  shoots  from  the  same  root:  bark  on  the  old  trunks  sihrciT- 
gray,  exfoliating  as  in  the  preceding:  branches  reddbh-brown,  oona>iciiaiia^ 
marked  by  the  traas^-ersely  disposed  oval  white  lenticeb:  twigs  pale  bnnm: 
leaves  ovate,  abruptly  short-acuminate,  sharply  and  irregularly  serrate  ' 
short  teeth:  fruiting  bracts  deeply  3-lobed,  the  middle  one  longer  and  i 
rower  than  the  lateral:  nut  oblong-obovate.  with  very  thin  wings  nearly  ti 
as  broad  as  the  bod}'. — Known  only  from  t^-pe  locality.  Green  Momitaii^ 
Boulder,  Colorado. 

3.  Betula  glanduk>sa  Michx.  Fl.  Bor.  Am.  2:  ISO.  19a3.  A  low  bush,  IS- 
20  dm.  high  or  l€;5s,  the  dark-colored  branches  usually  more  or  less  resbioiv- 
glandular:  leaves  small,  obovate  to  oblong-obovate,  mostly  cimeate  at  baae^ 
rounded  and  crenate  above,  smooth  and  often  resinous-coated:  the  deeplf 
3-lobed  bracts  slightly  ciliate:  seed  orbicular- winged.  Mouxtaix  Bog  BmcH. 
— From  California  to  Sitka,  and  eastward  through  Britbh  America  to  the 
Atlantic,  and  southward  in  the  mountains  to  New  Mexico. 

4.  Betula  fontinalis  Sarg.  Bot.  Gaz.  31:  239.  1901.  Ranging  in  sixe  from 
a  tre<:-like  shrub  to  a  tree  12  m.  or  more  higli.  usually  slender  and  hedf 
branched:  bark  smooth,  dark:  branches  gracefully  drooping:  leaves  tfab^ 
broadly  ovate,  with  small  gland-tipped  teeth,  smooth  above,  li^tly  pubesecBi 
beneath:  wings  of  the  nutlet  as  broad  as  the  body.  B.  oocidentaUs.  RoGcr 
MocxTAix  BikcH. — ^Throughout  our  range  and  westward 

-  3.  ALHUS  Gaertn.    Aldeb 

Shnjbs  or  small  tre^r«  with  dentate  or  serrulate  leaves,  and  flowers  of  boCh 
kindis  in  aments.  Sterile  flowers  3.  and  bractlets  4  or  5  under  each  short- 
fctalked  j^hi'-M-^haped  scale,  consisting  each  of  a  3-5-parted  calyx  and  M 
many  stamen.*,  'nnth  the  filaments  short  and  simple.  Fertile  flowers  with  a 
calyx  of  4  Uttle  scales  adherent  to  the  scales  or  bracts  of  the  ament. 

•  1.  Alnus  tenuifolia  Nutt.  Sylva  1:  32.  1^2.  A  large  shrub  or  small  tne^ 
ui^-fjally  reveral-stemmed  from  the  base:  leaves  ovate,  vnih  prominent  Tchi% 
rather  large,  sharplv  double^toothed:  aments  begin  their  development  the 
Bummer  preceding  the  season  in  which  they  open  and  hang  nakea  apoa  the 
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branches  during  the  winter,  opening  in  the  spring  before  the  leaves  develop: 
fertile  aments  erect,  their  scales  becoming  woody,  persistent  for  a  time  after 
the  small,  compressed,  scarcely  winged  nuts  have  faflen. — ^The  common  Alder 
on  all  the  streams  of  this  region. 

30.  FAGACEAE  Drude.    Beech  Family 

Shrubs  or  trees,  with  deciduous  or  evergreen  alternate  petioled  leaves. 
Flowers  monoecious;  the  staminate  in  aments;  the  pistillate  solitary  or  few  in 
a  cluster,  subtended  by  an  involucre  (of  more  or  less  imited  bracts)  which 
becomes  a  bur  or  cup.  Petals  nonOo  Staminate  flowers  with  a  4-7-lobed 
perianth  and  4-20  stamens  on  s^cr.der  filaments;  the  pistillate  with  an  urn- 
shaped  perianth  adnate  to  the  tr*  -;jelled  ovary;  ovules  1-2  in  each  cell,  only 
1  maturing;  styles  linear,  as  many  as  the  cells  in  the  ovary.  Fruit  a  1-seeded 
nut,  with  coriaceous  or  bony  exocarp. 

1.  QUERCUS  L.    Oak 

Shrubs  or  trees.  Leaves  in  ours  mostly  deciduous.  Flowers  small,  green  or 
yellowish;  the  staminate  nimierous,  in  slender  drooping  aments;  the  pistillate 
solitary,  in  many-bracted  involucres.  Staminate  flowers  subtended  by 
caducous  bracts,  consisting  of  a  mostly  6-lobed  perianth  and  5-12  stamens. 
Pistillate  flowers  with  an  urn-shaped  calyx  adnate  to  a  3-celled  ovary.  Fruit 
consisting  of  the  imbricated  and  unitecl  bracts  of  the  involucre  (cup),  sub- 
tending or  nearly  inclosing  the  coriaceous  nut  (acorn). 

Upper  scales  of  the  cup  with  caudate  prolongations    .         .         .         .     1.  Q.  macrooarpa. 

Upper  scales  of  the  cup  not  prolonged. 
JLeaves  deciduous,  lobed  or  divided. 

Densely  and  softly  short-villous  beneath      .         .         .         .         .     2.  Q.  utahensis. 

Glabrate  or  pubescent  (especially  on  the  veins)  beneath. 

Cup  shallow,  covering  less  than  one  fourth  of  the  nut         .         .     3.  Q.  Vreelandii. 
Cup  deeper,  covering  more  than  one  fourth  of  the  nut. 

Leaves  thin  and  almost  glabrous    .         .         .         .         .         .     4.  Q.  leptophylla. 

Leaves  firm,  puberulent  beneath. 

Nut  obtuse 5.  Q.  Gunnisonii. 

Nut  acute 6.  Q.  Gambellii. 

Leaves  persistent,  from  nearly  entire  to  undulate  toothed      .         .     7.  Q.  undulata. 

1.  Quercus  macrooarpa  Michx.  Hist.  Chens  Am.  No.  2.  1801.  Becoming 
a  large  tree  with  gray  flaky  bark:  leaves  variable,  obovate  or  oblong-obovate, 
irregularly  lobed,  or  pinnatifid,  or  deeply  undulate,  at  maturity  green  and 
shining  above,  grayish- white  tomentulose  below,  8-16  cm.  long:  styles  short: 
fruit  subsessile;  cup  subglobose  or  hemispheric,  14-20  mm.  in  diameter;  its 
bracts  floccose,  hara,  thick,  the  upper  subulate-tipped  forming  a  fringe  around 
the  ovoid  acorn,  which  is  from  half  to  almost  wholly  immersed  in  the  cup. 
Bur  Oak  or  Mossy-cup. — ^This  valuable  tree  comes  into  our  range  in  the 
Black  Hills  of  South  Dakota  and  Wyoming,  where  it  usually  attains  fair  size, 
though  occasionally  scarcely  more  than  a  shrub. 

2.  Quercus  utahensis  (DC.)  Rydb.  Bull.  N.  Y.  Bot.  Card.  2:  202.  1901.* 
A  small  tree  often  10  m.  high  or  more  or  sometimes  only  a  shrub :  bark  of 
young  branches  light  brown  and  pubescent,  bark  of  the  older  branches  brown 
or  grav;  bark  of  the  trunk  rough  and  fiurowed:  bud-scales  thin,  brown,  some- 
what hairy  and  puberulent:  petioles  about  1  cm.  long,  puberulent;  leaf-blade 
6-10  cm.  long,  broadly  obovate,  deeply  divided,  often  to  near  the  midrib; 
lobes  oblong,  rounded  at  the  apex,  the  larger  usually  again  lobed  or  undulate; 
upper  surface  sparingly  stellate,  in  age  glabrate,  dark  green  and  glossy;  lower 

*  In  his  paper,  "The  Oaks  of  the  Continental  Divide,"  north  of  Mexico,  Rydberg  has 
given  the  species  most  exhaustive  treatment.  Indebtedness  to  his  descriptions  is  gratefully 
acknowledged. 
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smfaoe  brownish,  pale,  densdy  and  softly  pubesoent,  afanoet  vehretj,  i 
veined:  fruit  eubsessile;  cup  hemispberic,  12-15  mm.  in  diameter; 
pubescent,  ovate,  with  much  thickened  oork>'  backs;  acorn  ovoid,  barrel- 
shaped,  mostly  obtuse,  15-20  mm.  long,  light  brown. — ^From  Wyoamis  to 
New  Mexico  and  Arizona. 

3.  Ouercns  Vreelandii  Rydb.  1.  c.  201.  1901.  A  small  shrub,  1-1.5  m. 
high:  bai^  of  young  branches  brown,  puberuknt;  that  of  the  older  braociiea 
and  trunks  ashy  gray:  bud-scales  brown,  thin,  puberulent  on  the  marsms: 
petioles  5-10  cm.  long,  puberulent :  leaf-blades  5-7  cm.  long,  obovate,  deepfy 
iobed  about  two  thirds  to  the  midrib,  thick,  firm:  lobes  rounded,  the  lai^er 
often  Iobed  or  sinuate;  upper  surface  slightly  stellate,  soon  glabrate,  brif|ift 
green  but  not  ^os5>';  lower  sijrface  sli^tly  paler  and  somewhat  brovmiflh 
and  puberulent:  fruit  subsessile;  cup  ver>'  shallow,  covoing  one  fifth  or  ooe 
sixth  of  the  acorn;  scales  ovate  and  very  corky  on  the  bwck;  acorn  band- 
diaped  or  slightly  ovoid,  obtuse,  about  15  mm.  long,  Ught  brown. — Colando 
and  New  Mexico. 

4.  Quercus  leptophylla  Rydb.  1.  c.  205.  A  tree  10-15  m.  hig^:  baik  of 
voung  twigs  brownish  or  purplLsh,  slightly  pubescent  at  first;  that  of  the  older 
branches  gray;  that  of  the  trunk  rough  and  furrowed:  bud-scales  very  tliiiiy 
brown,  glabro^js:  petioles  about  1.5  cm.  long,  sparingly  stellate;  Ieaf4>]ade8 
broadly  obovate,  verj-  thin,  pinnately  5-9-lobed  scarcely  more  than  halfwmjr 
to  the  midrib;  lobes  rounded;  upper  surface  at  first  sparingiv  stellate,  soon 
^abrate,  bright  green,  but  not  very  glosfrv;  lower  surface  paler,  almost  per- 
fectly glabrous,  or  pubescent  on  the  veins:  fruit  subsessile;  cup  hemiqiherie, 
about  15  nun.  wide,  covering  about  half  the  acorn:  scales  ovate-lanceolate,  db- 
tuse,  only  slightly  thickened  on  the  back;  acorns  short,  barrel-shaped,  ofatme 
or  even  depressed  at  the  apex. — Colorado  and  New  Mexico. 

5.  Quercus  Gunnisonii  -Torr.y  Rydb.  1.  c.  206.  A  low  shrub  1-3  m.  faigjh: 
bark  of  young  branches  light  brown,  puberulent,  of  the  older  branches  and 
the  trunk  gray,  .somewhat  shreddy:  bud-scales  brown,  pubescent:  petioles 
about  1  cm.  long,  puberulent :  leaf-blades  oblong,  eUiptic  or  narrowly  obovate 
in  outline,  Iobed  halfway  to  the  midrib  or  more  with  roimded  lobes,  veiy 
thick,  green  above,  sparingly  stellate  or  soon  glabrate,  shiny;  lower  surfiiiee 
paler,  puberulent,  veined:  fruit  subsesfile;  cup  12-15  mm.  in  diameter,  hemi- 
spherical, covering  about  one  third  of  the  acorn:  f^^Ies  ovate  with  a  laneeoiate 
tip,  at  least  the  lower  much  thickened  and  corky  on  the  back;  acorns  barrel- 
shaped,  obtiise  or  even  depressed  at  the  apex  (Q.  nitejscens  and  Q.  noco- 
mexicana  Rydb.  1.  c.  207  and  208). — Colorado  and  New  Mexico  to  Utah  and 
Arizona. 

6.  Quercus  Gambellil  Xutt.  Joum.  Acad.  Phila.  II.  1:  179.  1SI8.  A  slinib 
3-5  m.  high:  bark  of  young  twigs  light  brown  and  puberulent;  that  of  the 
older  branches  and  tnmk  gray:  bud-scales  brown,  pubenilent:  petiole  about 
1  cm.  long,  puberulent :  leaf-blades  broadl v  obovate  in  outline,  Iobed  (Xie  luJf 
or  two  thirls  the  distance  to  the  midrib,  thinner  than  \ti  the  preceding;  i 
?rjii2Lce  glabrate,  green,  not  ver>'  glossy:  lower  hrirfiLce  only  slightly 
puberulent  or  nearly  glabro'is:  lobes  rounded:  friit  s^jhisessile:  cup 
spheric  or  somewhat  tiirbinate:  acorn  ovoid,  acute,  half  inclosed  in  the  cop, 
about  15  mm.  long,  light  brown  'Q.  Eauturood^ie  Rydb.  1.  c.  j. — Utah  to  Cdo- 
rado  and  New  .Mexico. 

6a.  Quercus  Gambellii  Fendkri  ^Liebm.)  A.  Nels.  The  shrub  awdl^ 
and  reduce^i  in  ail  its  parts:  lobes  of  the  leaves  mostly  acute:  the  acorn  varying 
from  obtuse  to  acute  Q.  Fendleri  Liebm..  Rydb.  1.  c:  Q.  venujstida  Greeoe^ 
Rvdb.  1.  c.;. — (yAomdo  to  Xew  Mexico  and  Texas. 

*7.  Quercus  undulata  Torr.  Ann.  Lye.  X.  Y.  2:  24S.  1S2S.  A  shrub  1-3  m. 
high:  bai^  of  the  trunk  gray,  rough  and  much  cracked;  that  of  the  brandies 
light  gray  and  with  numeroas  lentieels:  that  of  the  young  twi^  spariDgjtjr 
stellate-pubescent:  petioles  2-6  mm.  long;  leaf-blades  firm,  pale  bluish  or 
browniab-green  and  shining  above,  pale  brownL^h  b^neith.  stellate  when 
voung.  almrjst  glabrous  in  age  on  both  sides  or  even  densely  stellate-pubescent 
beneath,  only  sinuately  dentate,  acute  at  both  ends;  teeth  inucronate,  acaiedjr 
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spinulose:  cup  hemispheric,  7-10  mm.  broad;  scales  ovate,  strongly  corky- 
tnickened  on  the  back;  acorn  barrel-shaped  or  cylindric,  10-15  mm.  long, 
6-7  mm.  in  diameter,  brown  (Q.  pungens  Liebm.,  Rydb.  1.  c.).— Colorado  to 
Texas  and  Arizona; 

31.  ULMACEAE  Mirbel.    Elm  Family 

Trees  or  shrubs  with  alternate  serrate  pinnately  veined  leaves,  with  fugaci- 
ous stipules.  Flowers  small,  monoecious,  dioecious,  or  polygamous,  clustered 
or  the  pistillate  soUtary.  Perianth  of  4-9  distinct  sepals.  Stamens  as  many 
as  the  sepals.    Ovary  1-celled,  superior.    Fruit  a  samara,  drupe,  or  nut. 

All  the  flowers  clustered;  fruit  a  samara 1.  Ulmus. 

Pistillate  flowers  solitary;  fruit  a  drupe 2.  Celtis. 

1.  ULMUS  L.    Elm 

Trees  with  polygamous  purplish  or  yellowish  flowers  in  lateral  clusters,  ap- 
pearing before  the  short-petioled  obUque  or  unequally  somewhat  heart-shaped 
leaves.  Perianth  campanulate.  Stamens  slender,  4-9.  Styles  2,  divergmg, 
stigmatic  along  the  inner  margin.    Fruit  1-seeded,  winged  all  around. 

1.  Ulmus  americana  L.  Sp.  PI.  226.  1753.  Large  and  well-known  orna- 
mental tree,  usually  with  spreading  branches  and  drooping  branchlets:  buds 
and  branchlets  glabrous:  branches  not  corky:  leaves  ob ovate-oblong  or  oval, 
abruptly  pointed,  sharply  and  often  doubljr  serrate  (5-10  cm.  long),  soft- 
pubescent  beneath,  or  soon  glabrous:  flowers  in  close  fascicles:  calyx  with  7-9 
roundish  lobes:  fruit  glabrous  except  the  margins  (12  mm.  long),  its  sharp 

goints  incurved  and  closing  the  notcn. — Probably  not  indigenous  in  our  range, 
ut  largely  grown  as  a  shade  tree. 

2.  CELTIS  L.    Hackberry 

Leaves  pointed,  petioled.  Flowers  greenish,  axillary,  the  fertile  soUtary  or  in 
pairs,  peduncled,  appearing  with  the  leaves;  the  lower  usually  staminate  only, 
in  little  fascicles  or  racemose  along  the  base  of  the  branches  of  the  season. 
Calyx  5-6-parted.    Stamens  5-6.    Ovary  1-celled.    Fruit  globular. 

1.  Celtis  occidentalis  L.  Sp.  PI.  1044.  1753.  Leaves  reticulated,  ovate, 
cordate-ovate  and  ovate-lanceolate,  taper-pointed,  sharply  serrate,  some- 
times sparingly  so  or  only  towards  the  apex,  scabrous  but  mostly  glabrous 
above,  usually  soft-pubescent  beneath,  at  least  when  young:  fruit  reddish  or 
yellowish,  becoming  dark  purple. — From  Colorado  to  Wisconsin  and  east- 
ward.   A  small  or  middle-sized  tree  with  the  aspect  of  an  elm. 

32.  MORACEAE  Lindl.    Mulberry  Family 

Trees,  shrubs,  or  herbs  with  opposite  lobed  leaves  (our  only  native  genus  an 
herbaceous  vine).  Flowers  dioecious.  Calyx  5-parted.  Petals  none.  Sta- 
mens 5.  Ovary  superior,  1-celled,  1-ovuled,  becoming  a  glandular  or  resinifer- 
ous  achene. — Ulmaceae  in  part. 

1.  HUMULUS  L.    Hop 

Twining  rough  perennials,  with  stems  almost  prickly  downwards,  and  mostly 
opposite,  heart-shaped,  and  palmately  3-7-lobed  leaves.  Sterile  flowers  with 
5  sepals  and  5  erect  stamens.    Fertile  flowers  in  short  spikes  with  leafy  im- 
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brieated  bracts,  each  2-flowered.    Achene  invested  with  the  enlarged  aeale-liktt 
cal>-x. 

1.  Htunulus  lupulus  L.  Sp.  PI.  1028.  1753.  Leaves  commonhr  looker  thaa 
the  petioles:  the  fruiting  caU-x,  achene,  etc.,  sprinkled  with  yellow  reanaam 
^^ns,  gi^'ing  the  bittemeas  and  aroma  of  the  nop. — In  the  mountains  Cram 
New  Mexico  to  British  America  and  eastward  across  the  continent. 

la.  Hamulus  lupulus  neomezicanus  Nels.  &  Ckll.  Proc.  Biol.  See.  Waah. 
16:  45.  1903.  Leaves  divided  or  sometimes  parted,  the  segments  varyins 
from  broadly  lanceolate  to  nearly  linear,  acuminate,  freely  sprinkled  with 
resin  particles  on  the  lower  face:  fruiting  bracts  ovate-lanceolate,  usobJUj 
acuminate,  finely  pubescent. — ^This  is  the  common  form  in  Colorado  and  New 
Mexico. 

33.  URTICACEAE  Reichenb.    Nettle  Family 

Herbs  with  simple  alternate  or  opposite  leaves,  and  small  greenish  apetalooi^ 
monoecious,  dioecious,  or  polygamous  flowers  variously  clustered.  Calyx  3-5 
cleft,  or  of  distinct  sepals.  Stamens  as  many  as  the  lobes  of  the  calyx  and 
opposite  them;  filaments  wrinkled  and  inflexed  in  the  bud.  Stigma  wmplf^ 
peniciilate  or  fiUform;  ovary  always  1-celled  and  l-ovukd,  becoming  an 
achene. — Vlmaceae  in  part. 

Leaves  alternate;  no  atincing  hairs ...l.  Piriffaiii. 

heArea  opposite;  beset  with  stinc;inc  hairs 2.  Urtica. 

1.  PARIETARIA  L. 

Annual  herbs  without  stinging  hairs.  Leaves  alternate,  3-nerved,  petioled 
and  without  stipules.  Flowers  axillary,  polygamous,  and  ^omerate  in  a 
leafy  involucre.  Cah-x  of  the  staminate  flowers  4-parted;  the  fertile  tvhvhr 
or  campanulate  (4-lobedj,  and  permanently  inclosing  the  o>'ary.  Stigma 
peniciilate. 

1.  Parietaria  pennsyhranica  Muhl.  Willd.  Sp.  PI.  4:  955.  1806.  Low,  am- 
ple or  .sparingly  branched,  minutely  downy:  leaves  oblong-lanceolate,  tiun, 
veiny,  roughLsh  ^nth  opaque  dots:  flowers  shorter  than  the  leaves  of  the  in- 
volucre.— From  Colorado  to  Wyoming;  across  the  continent. 

2.  URTICA  L.    Nettle 

Perennial  herbs  armed  with  stinging  hairs,  with  distinct  stipules,  monoe- 
cious Crarely  dioecious)  greenish  clustered  flowers,  mostly  in  racemes  or  sptkea 
or  loose  h^ds.  Sterile  flowers  with  four  stamens  inserted  around  the  cnp- 
Hhaped  rudiment  of  a  pLstil.  Fertile  flowers  ^^dth  the  2  outer  sepals  smaDo; 
Stigmas  sessile.    Achene  flattened  and  ovate. 

I^eaves  broarlly  o\-ate,  cordate 1.  U.  dknea. 

Leaves  ovate-Uincer>Iate,  base  rounded  or  barely  subcordate. 

Tomento^  f^neatb  2.  U.  hokMericak 

Glabraic  or  slightly  pubescent  and  hispid 3.  U. 


1.  Urtica  dioica  L.  Sp.  PI.  984.  1753.  A  coarse  weedy  perennial  5-15  dm. 
high,  verj'  bristly  and  stinging:  leaves  ovate,  cordate,  acute,  deeply  sernle^ 
downy  ben#iAth  as  in  also  the  upper  part  of  the  stem:  spikes  much  brancheqr— 
Naturalized  from  Europe  and  now  widely  distributed  in  the  United  Stately 
mostlv  in  waste  grounds. 

2.  tJrtica  holosericea  Nutt.  Joum.  Acad.  Phila.  N.  S.  1:  183.  1847.  lU 
and  stout,  more  or  less  bristly,  finely  and  densely  tomentose  especially  on  the 
lower  side  of  the  leaves:  leaves  thick,  oblong  to  ovate-lanceolate,  rounded  at 
base,  on  short  stout  petioles:  staminate  flowers  in  loose  slender  diiotuse  ] 
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nearly  equaling  the  leaves:  pistillate  panicles  denser  and  shorter. — ^Abundant 
in  the  Wasatch  and  westward  throughout  California. 

3.  Urtica  gracilis  Ait.  Hort.  Kew  3:  341.  1789.  Usually  tall  and  rather 
strict,  slender,  sparingly  bristly:  leaves  ovate-lanceolate,  serrate,  3-5-nerved 
from  the  rounded  or  scarcely  heart-shaped  base,  glabrate  or  slightly  pubescent, 
the  veins  and  the  elongated  slender  petioles  more  or  less  hispid:  spikes  slender 
and  loosely  panicled.  (U.  cardiophylla  Rydb.  Bull.  Torr.  Bot.  Club  24:  191. 
1897  and  U.  gracilipes  Greene  are  forms  only;  the  former  with  subcordate  leaves; 
the  latter  with  leaves  glabrous,  more  elongated,  and  more  slenderly  petioled.) — 
Montana  to  New  Mexico  and  far  eastward. 

34.  LORANTHACEAE  D.  Don 

Evergreens,  parasitic  on  shrubs  or  trees,  dull  yellowish-green  or  brownish, 
with  dichotomous  branches  and  swollen  joints,  the  opposite  thick  and  coria- 
ceous exstipulate  and  entire  leaves  reduced  to  mostly  connate  scales.  Flowers 
small  and  inconspicuous,  greenish,  dioecious,  of  2-5  sepals  coherent  at  base. 
Anthers  as  many  as  the  sepals  and  inserted  upon  them.  Ovary  inferior, 
1-celled.    Fruit  a  berry  with  glutinous  endocarp. 

Anthers  a  single  globose  cell;  berry  compressed,  fleshy        .         .         .1.  Arceuthobium. 
Anthers  2-celled;  berry  globose,  pxilpy 2.  Phoradendron. 

1.  ARCEUTHOBIUM  Hoffm.    Lesser  Mistletoe 

Parasitic  on  conifers,  glabrous  with  rectangular  branches  and  connate  scale- 
like leaves.  Flowers  often  crowded  into  apparent  spikes  or  panicles,  opening  in 
summer  or  autumn  and  maturing  their  fruit  in  the  second  autumn,  when  the 
berries  suddenly  and  forcibly  eject  the  glutinous  seed  to  the  distance  of  several 
yards.    Flowers  axillary  or  terminal,  soUtary  or  several  from  the  same  axil. 

Staminate  flowers  on  peduncle-like  joints  in  a  paniculate  cluster.         .  1 .  A.  americanum. 
Staminate  flowers  in  tne  axils  of  the  scales  of  a  simple  or  compound  spike. 

Spikes  short,  stout,  3-4  mm.  in  diameter         .         .         .         .         .  2.  A.  cryptopodum. 
Spikes  slender,  1-2  mm.  in  diameter. 

Dark,  usually  greenish-brown 3.  A.  divaricatum. 

Pale,  usually  yellowish-green. 

Flowers  few  (host  Douglas  Spruce) 4.  A.  Douglasii. 

Flowers  many  (host  Limber  Fine) 6.  A.  cyanocarpum. 

1.  Arceuthobium  axnericaniun  Nutt.  ex.  Gray^  Bost.  Joum.  Nat.  Hist. 
6:  214.  1850.  Slender,  dichotomously  and  verticillately  much  branched, 
greenish-yellow:  staminate  plants  5-10  cm.  high:  fertile  plants  much  smaller: 
flowers  small;  the  staminate  2  mm.  broad,  lobes  ovate-orbicular,  acutish;  the 
pistillate  1-2  mm.  broad:  berry  4  mm.  long.  On  Piniis  flexilis,  P.  Murray  ana, 
and  probably  P.  edulis. — Idaho  to  Colorado. 

2.  Arceuthobium  cryptopodum  Engelm.  in  Gray,  PI.  Lindh.  2:  214.  1850. 
Stout,  5-10  cm.  high.  3-5  mm.  thick  at  base,  paniculate,  much  branched, 
brownish-yellow  to  dark  oUve-brown:  staminate  plants  smaller  than  the 
pistillate  ones;  staminate  spikes  with  much  compressed  buds:  flowers  mostly 
3-parted,  3-4  mm.  broad:  anthers  attached  above  the  middle  of  the  ovate 
acute  lobes:  fruit  4-5  mm.  long.  On  Pinua  scopvlorum. — Colorado  and  south- 
ward. 

3.  Arceuthobium  divaricatum  Engelm.  Bot.  Wheeler  Survey,  253.  1878. 
Rather  slender,  the  branches  spreading,  often  recurved,  5-10  cm.  long,  oUve- 
green  or  light  brown:  staminate  flowers  few  and  scattered,  or  in  3-7-flowered 
spikes,  2  mm.  in  diameter,  with  ovate  acute  lobes:  inflorescence  often  bearing- 
sterile  branches  from  the  same  axils  as  the  fertile  ones:  fruit  3-5  mm.  long. 
On  Pinus  eduKs.— Colorado  and  to  the  southwestward. 

4.  Arceuthobium  Douglasii  Engelm.  1.  c.  Greenish-yellow:  stems  slender, 
6-24  mm.  high,  much  branched  but  not  verticillately:  spikes  short,  mostly 
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5-floirered:  staminate  flowers  1-2  mm.  wide,  with  round-ovate  aeotirii  ]ofae% 
axillary,  forming  simple  or  compound  spikes:  acceflsoty  branchlets  of  fiuitMg 
plant  flower-beading:  berries  5  mm.  kuig.  On  PteudoUuga  muenmata. — Idaho 
to  California  and  New  Mexico. 

5.  Arceuthobium  cvaxiocarpiim  A.  Xds.  ex.  Rydb.  Fl.  Col.  101.  ISNML 
Stems  simple  or  branched  from  the  base;  the  staminate  branchlets  somewlHt 
paniculate  above,  sharply  four-angled  when  dry,  2-3  cm.  long,  greenisb-vieliow; 
the  pistillate  olive-green:  scales  suborbicular,  appressed,  obtuse  or  snMCuter 
about  1.5  mm.  broad:  staminate  flowers  axillary  and  one-terminal,  densely  doi- 
tered,  from  a  few  to  20  or  more;  calyx  segments  usuallv  3,  fleshy,  sli^tly  caii- 
nate;  pistillate  similarly  disposed  but  more  open  in  fruit:  bemr  obovale.  its 
somewhat  truncate  summit  toothed  with  the  brown,  wrinkled  ca]yx-iooe% 
blue-green.     On  Finns  flexUis. — ^Wyoming  and  Colorado. 

2.  PHORADEHDROlf  Xutt.    >Ii8rrLETOE 

Yellowish-green  dioecious  parasites  on  the  branches  of  trees,  with  joinled 
much-branched  stems,  thick  and  firm  persistent  leaves  (ch*  only  scales  m  their 
place) ,  short  catkin-like  jointed  axillary  spikes  (usually  several  to  each  short 
fleshy  bract  or  scale  and  sunk  in  the  joint; .  Cal^-x  globular,  3-lobed.  Anthcis 
sessile  on  the  base  of  the  c  Jyx-lobes  and  opening  by  a  pore.  Stigma  imiiifc, 
obtuse.    Berry  semitransparent  and  crown^  by  the  persistent  sepals. 

1.  Phoradendron  juniperinmn  Engelm.  Gray,  PI.  Fend.  58.  1848.  Gla- 
brous, stout,  densely  branched,  1-3  dm.  high:  branches  terete,  the  ukimate 
branchlets  quadrangular:  scales  broadly  triangular,  connate  ch*  distinct, 
ciliate:  staminate  spikes  of  a  :. ingle  6-;vf!owered  joint:  pistillate  spikem  2- 
flowered:  berry  whitish  or  light  red.  On  different  q)ecie8  of  Jumpenu, — 
Colorado  to  New  Mexico,  and  westward. 


35.  SANTALACEAE  R.  Br.    Sandalwood  FAamLT 

Herbs  or  shrubs,  with  angled  or  striate  branches,  entire  alternate  i 
and  mostly  sessile  leaves.  Flowers  (in  oursj  perfect,  usually  greenish-white  cr 
purplish;  the  perianth  3-5-cleft.  and  adherent  to  the  1-ceDed  ovary.  Corolla 
wanting.  Stamens  as  many  as  the  perianth-lobes  and  inserted  near  their  hsnrii 
or  opposite  them  between  the  lobes  of  the  epig^'nous  disk.  Style  slender  with 
cleft  or  capitate  stigma.  0\'ary  2-4-ovuled,  becoming  a  I-seeded  nnt-liiBe 
fruit. 

COMAIIDRA  Xutt.     Bastard  Toadflax 

Low  herfoaceoa^;  smooth  p^irennials  with  subterranean  rootstocks.  Lesrci 
glabrous  and  often  glaucoii??.  the  lowest  %ale-Iike.  Flowers  greenisb-wiiite,  m 
small  terminal  or  axillarj'  umbellate  clusters:  perianth  campanulate  or  am- 
shaped  with  a  o-Iobed  persistent  limb.  EHsk  with  a  free  lobed  margin.  Sie- 
mens include^"],  inserted  between  the  lobes  of  the  dUk  to  which  they  are  at- 
tached by  tufts  of  hairs.     Fruit  drupaceous,  crowned  by  the  persistent  ealjz. 

L«av«  jfreen:  fruit  i^ohose 1.  C. 

Lcaves  giaucoua;  fruit  f>voirl 2.  C. 

1.  Comandra  umbellata  ^L.)  Xutt.  Gen.  1:  157.  181S.  Lifdit  green,  1-3  cba. 
high:  stems  leafy:  leaves  from  oblong  to  lanceolate.  2-4  dm.  long,  sessile,  oflcB 
acute  at  both  ends :  flowers  in  small  corj-mbosely  claatere^-i  cymes  at  the  sunt- 
mit  of  the  stem:  the  perianth  lobes  erect  or  spread ine.  about  aslongasths 
green  tube  which  is  continued  conspicuou-sly  above  the  ovary:  fruit  gtobate, 
5-6  mm.  in  diameter. — Rare  in  our  range;  transcontinental. 
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2.  Comandra  oaUida  A.  DC.  Prodr.  14:  636.  1857.  Stems  1-2  dm.  high, 
arising  at  somewhat  regular  intervals  from  the  horizontal  rootstock,  usually 
simple:  leaves  glaucous,  from  oblong  to  nearly  linear,  usually  acute,  often 
cuspidate:  cymes  corymbosely  clustered,  several-flowered;  the  perianth 
greenish- white  or  piuT)hsh:  fniit  ovoid,  6-8  mm.  high,  sessile  or  on  short  stout 
pedicels. — ^Frequent  on  dry  sandy  slopes  and  banks;  widely  distributed. 

36.  POLYGONACEAE  Lindl.     Buckwheat  Family 

Herbs  (ours),  trees,  or  shrubs  with  alternate  or  sometimes  opposite  or 
verticillate  entire  leaves,  and  stipules  in  the  form  of  sheaths  above  the  swollen 
joints  of  the  stems,  or  none.  Flowers  rather  small,  mostly  perfect,  with  a  more 
or  less  persistent  calyx  (perianth),  consisting  of  3-6  segments,  the  inner  ones 
or  often  all  petaloid.  Petals  wanting.  Stamens  4-9.  Ovary  1-celled,  bearing 
2  or  3  styles  or  stigmas.   Fruit  an  achene,  with  a  single  erect  seed. 

Flowers  subtended  bv  an  involucre;  sheaths  none 1.  Erigonum. 

Flowers  without  involucre;  sheaths  present 
Stigmas  tufted. 

Sepals  4;  stif^nias  2*  achene  orbicular-winged 2.  Oxyris. 

Sepals  6;  stigmas  3;  achene  triangular 3.  Rumex. 

Stigmas  capitate,  2  or  3;  achene  lenticular  or  triangular     .        .        .4.  Polygonum. 

1.  ERIOGOIVUM  Michx. 

Annuals,  or  herbaceous  or  somewhat  woody  perennials,  with  radical  or 
alternate  or  verticillate  leaves.  Flowers  small,  fascicled,  cymose,  mnbellate  or 
capitate,  subtended  by  5-8-toothed  oblong,  turbinate,  or  campanulate  in- 
volucres. Perianth  6-parted,  usually  colored;  its  segments  equal  or  unequal. 
Stamens  9.    Styles  3,  with  capitate  stigmas.    Achene  mostly  3-angled. 

ANNUALS. 
Stem  leafy. 

Flowers  white  .         .        '.         .         .        .        .        .I.E.  annuum. 

Flowers  yellow 2.  E.  salsuginosum. 

Leaves  basal. 

One  or  more  nodes  of  the  stem  inflated 3.  E.  inflatum. 

The  whole  stem  normal. 

Flowers  erect 4.  E.  Gordonii. 

Flowers  nodding 6.  E.  cemuum. 

PERENNIALS. 

BRACTS  SEVERAL,  FOLIACEOUS;  LEAVES  BASAL. 

Achenes  membranously  winged 6.  E.  alatum. 

Achenes  not  winged. 

Flowers  glabrous,  umbellate  at  summit  of  the  scape-like 
peduncle. 
Peduncle  with  a  medial  whorl  of  leaves     .         .         .       7.  E.  heracleoides. 
Peduncle  naked. 

Flowers  distinctly  yellow. 

Leaves  glabrate,  at  least  above    .         .         .         .      8.  E.  umbellatum. 
Leaves  tomentose  on  both  sides   .         .         .         .      0.  E.  Rydbergii. 
Flowers  ochroleucous. 

Calyx  8-9  nmi.  long 10.  E.  latimi. 

Calyx  4-5  mip.  long 11.  £.  subalpinum. 

Flowers  pubescent,  umbellate  on  long  scapes,  or  (in 
No.  17)  depremed-acaulescent. 
Umbel  irregularly  proliferous. 

Flowers  yellow 12.  E.  Bakeri. 

Flowers  white 13.  E.  Jamesii. 

Umbel  regular. 

Bracts  conspicuous,  1-3  cm.  long. 

Leaves  thick;  perianth  narrowed  abruptly  at  base. 

Crowns  of  caudex  enlarged  but  not  woolly        .     14.  E.  flavimi. 
Crowns  of  caudex  enlarged  and  woolly    .         .     15.  E.  crassifolium 
Leaves  thinner;  perianth  narrowed  to  a  stipe- 
like base 16.  E.  Piperi. 

Bracts  inconspicuous,  less  than  1  cm.  long. 

Depressed-acaulescent 17.  E.  acaule. 

SuDcaespitose  with  long  slender  scapes     .        .    18.  £.  lachnogynum. 
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BRACTS  TERN'ATE.  NOT  FOLIACEOUS. 
FLOWERS  NOT  YELLOW. 

Peduncles  unbranched.  termiiiated  by  a  cmpitAte  duster 
of  involucres. 
Leares  white>-toinenta«e. 
Oval  or  eiiiptic. 

Outer  penanth-sccmenu  suborbicnlar  .     19.  E.  ovalifoGam. 

Outer  penantb-aecments  oblong  .     20.  E.  odmrfeacam. 

Oblanceo-ate 21.  £.  multiccpa. 

Leaves  gJabrate  above.  linear 22.  £.  pauciflonmn. 

Peduncles  branching  di-  or  tnchotomously.  often  tev- 
era!  times. 
Caudex  subterranean:  leaves  clustered  on  its  crowns. 
Peduncle  simple  or  simi^y  dicfaotomous. 

Sepals  dije:m:!ar 23.  E.  tenefliim. 

Sepals  ffimilar 24.  E.  raecmoaaai. 

Peduncle  ^ii-  or  thohotomously  branched  .     25.  £.  Simpaonii. 

Caudex  woody,  branchol.  leafy. 

Branches  few.  erect,  leafy  up  to  the  short  cor>-mbose 
c>'me. 
Leav«  elliptic,  undulate-dentate  .  K.  E.  Jcmubu. 

l.^tkx-f*  '.inr^r-f tVtlnam^  *ntir»  ....      '27     FI.  mdininn 


Lea^-es  linear-oblong.  entire  ....     27.  E.  i 

Branches    numerous:    peduncle   loog  and   naked, 
beahng  a  repeatedly  forked  cyme. 
Styles  and  stamens  mcluded       ....     28.  E.  i 

Styles  exiserte'l 29.  E. 

FLOWERS  YELLOW. 

Involucres  in  terminal  capitate  dusten. 
Leaves  short.  ]e»  than  2  cm. 

Ova!  to  ell.ptic 19.  E.  OTalifoUnin. 

Oblorof. 

Ovar>-  p"r>eMent  above 30.  E.  cae^itosom. 

Ovar>'  iflahrous  .         .         .     31.  E.  and;num. 

Leaver  4-S  cm.  long,  ohlanceolate     ....     32.  E. 
Involucres  in  a  dichotomous  cyme. 

Cyme  short,  subumbetlate 33.  E.  on. 

Cyme  long,  freely  branched 34.  E.  campanulatum. 

1.  Eriogontim  annmn  Xutt.  Trans.  Am.  Phil.  Soc.  II-  5:  IW.  1833-37- 
Annual,  wnite  floccosfr-tomentose  throughout,  rather  stout.  .<nmple  or  bnmrhed» 
3-S  dm.  high:  leaves  narrowly  oblanceolate  or  oblong,  attenuate  to  a  duort 
petiole,  mostly  flat:  inflorescence  cjTnose:  the  flowers  white:  the  permnth- 
segments  very  unequal,  the  outer  oblong-obovate. — ^^lontana  to  Texas  and 
Mexico. 

2.  Eriogontun  salstiginosum  Hook.  Kew  Joum.  5:  264.  1853.  Low  g^ 
brou3  annual  4-12  cm.  nigh:  stem  leafy,  di-  or  trichotomously  divided:  leaTCi 
.^atfilate-oblanceolate.  the  bracts  becoming  hnear:  involucres  divided: 
flowers  pubescent,  yellow:  sepab  narrow,  closely  appressed  to  the  aeutcijr 
triangular  glabrous  achene. — From  southwestern  Colorado  to  Utah  and  west- 
em  Wyoming. 

3.  Eriogontnn  inflatum  Torr.  Frem.  2d  Rep.  374.  1S45.  Glabrous  annnal, 
diffiisely  branched  above.  1-3  dm.  hizh.  one  or  more  of  the  intemodes  of  the 
stem  much  inflated :  leavf-s  all  radical  or  nearly  so.  rounded,  usually  cordate 
and  mostly  undulate,  pubescent:  involucres  f<^-w-f^owered.  smooth:  the  teeth 
erect:  flowers  yellowish.  pJiV^escent:  the  pe*^i:ceLs  abo-jt  1  mm.  long;  the  aebtsm 
twice  as  long.'  K. /uj>'/orn\e  .Small.  Bull.  Torr.  Bot.  Club  3:>:  56-  1906.) — ^In 
drj-  desert  districts:  southwestern  Colorado  to  Arizona. 

4.  Eriogonum  Gordonii  Benth.  in  DC.  Prodr.  14:  20.  1^56.  Annual,  gja- 
brous  througho;*.  or  the  petioles  slightly  pubescent:  ^aves  basal,  lons- 
petioIe^J.  broadly  ovate:  pe<i»incle  di-  or  trichotomou*Iy  slender  branefara, 
lo-^jf)  cm.  Jiigh:  involucre  broadly  campanulate.  .S-t^yj-.h--  i:  flowers  gtabrooL 
light  rose-color:  outer  sepals  ovate:  the  inner  oblone. — Hare:  in  the  regioo  of 
the  Platte  in  Xebra-ka.  and  in  Colorado  and  Wyoming. 

5.  Eriogonum  cemuum  Nutt.  JoTim.  .\cad.  Phila.  ll.  1:  162.  1M8.  Cflft- 
brous  annual,  diffusely  di-  or  trichotomously  branche<l.  1-3  dm.  high:  leaTea 
broadly  ovate,  acute:  involucrr-s  turbinate-campanulate :  p'-iiceb  deJ9exed:  en- 
l^'x  white,  campan-ilate.  1  mm.  long.  6-partea:  the  -^-gmf-nts  narrowed  near 
middle:  the  outer  ones  broader  above  and  ret  use:  achene  rounded  at  base  and 
rough  on  the  ang^. — ^Frequent  throu^tout  our  range. 
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6.  Eriogonum  alatum  Torr.  Sitgr.  Rep.  168.  pi.  8.  1853.  Loosely  silky- 
villous  throughout,  or  the  leaves  nearly  glabrous  except  on  the  margin  and 
midrib,  perennial,  rather  stout,  branched  above,  5-10  dm.  high:  leaves  alter- 
nate, long-ob lanceolate:  involucres  pedunculate,  cymose  at  the  ends  of  the 
branches  of  the  rather  ample  panicle,  turbinate,  with  5  erect  teeth:  flowers 
about  2  mm.  long,  yellowish,  nearly  glabrous,  abruptly  contracted  at  the  base: 
achene  winged  the  whole  length.  (E,  triste  Wats.  Proc.  Am.  Acad.  10:  347. 
1875.) — ^Montana  to  Texas  and  Arizona. 

7.  Eriogonum  heracleoides  Nutt.  Joum.  Acad.  Phila.  7:  49.  1834.  Tomen- 
tose  perennial,  from  a  diffusely  branched  caudex,  2-5  dm.  high:  stems  slender, 
more  or  less  tufted,  with  some  sterile  decumbent  branches  below:  leaves 
largely  basal,  the  upper  part  of  the  stems  scapose-pedunculate  and  bearing  an 
umbellate  cluster  of  vellow  flowers  subtended  by  a  conspicuous  involucre  of 
foliar  bracts;  the  peduncle  usually  with  a  verticil  of  similar  bracts  near  the 
middle  also:  leaves  glabrate  above  or  glabrous,  spatulate  oblong  to  oblanceo- 
late:  involucre  6-8-cleft:  flowers  pale  yellow. — Colorado  and  Wyoming  to  the 
north  Pacific  States. 

8.  Eriogonum  umbellatum  Torr.  Ann.  Lye.  N.  Y.  2:  241. 1828.  Stems  de- 
pressed and  shrubby  below,  much  branched:  leaves  oblong  to  obovate-spatulate, 
3-4  cm.  long,  petioled,  white-tomentose  below,  green  and  glabrate  above: 
scapose  peduncles  1-3  dm.  long:  umbel  simple,  a  whorl  of  foliar  bracts  sub- 
tending it:  involucres  deeply  lobed,  the  lobes  becoming  reflexed:  flowers  yel- 
low, glabrous.  (E.  neglectum  Greene,  Pitt.  5:  69.  1903.) — Exceedingly  com- 
mon throughout  our  range  at  low  or  middle  elevations,  and  westward  to  the 
Pacific  States. 

8a.  Eriogonum  umbellatum  intectum  A.  Nels.  Leaves  glabrate  on  both 
faces  at  maturity.  {E,  umbeUiferum  Small,  Bull.  Torr.  Bot.  Club  33:  51. 
1896.) — Same  range. 

9.  Eriogonum  Rydberg^  Greene,  Pitt.  5:  68.  1892.  Resembling  the  last 
but  lower  and  densely  white-tomentose  on  leaves,  peduncles,  and  the  smaller 
bracts:  leaves  eUiptic-ovate  or  rhomboid,  1-2  cm.  long:  umbel  simple^  few- 
rayed:  flowers  yellow  or  greenish-yellow,  glabrous. — ^Yellowstone  Park,  m  the 
Geyser  regions. 

10.  Eriogonum  latum  Small,  Mem.  N.  Y.  Bot.  Gard.  1 :  121.  1900.  Shrubby 
at  base  and  branching  freely,  forming  mats:  leaves  from  oblong  to  oval,  some- 
what floccose-pubescent  below,  glabrous  above:  scapes  2  dm.  or  less  long: 
lunbel  3-8-rayed;  bracts  oblong  or  spatulate,  at  length  reflexed:  involucres 
ribbed,  with  6-10  unecjual  reflexed  lobes:  flowers  in  dense  heads,  pale  yellow 
or  purple-tinged,  tapermg  into  a  slender  stipe-like  base. — Northwestern  Wyo- 
ming to  Montana  and  Idaho. 

11.  Eriogontun  subalpinum  Greene,  Pitt.  3:  18.  1896.  Closely  resembling 
E.  umbellatum,  quite  as  matted  and  more  woody  at  base:  peduncles  stouter, 
often  3-4  dm.  long:  leaves  mostly  glabrate  above,  rarely  below  also:  flowers 

gale  yellow,  tinged  with  rose  in  drying;  the  inner  segments  accrescent  and 
nally  surpassing  the  outer  ones. — Middle  elevations  to  timber  line;  through- 
out our  range. 

12.  Eriogontun  Bakeri  Greene,  PI.  Baker.  3:  15.  1901.  The  base  woody, 
branched,  clothed  with  old  leaf-bases:  peduncles  white-tomentose,  becoming 
glabrate,  1-2  dm.  high:  leaves  from  oval  to  spatulate,  2-5  cm.  long,  white- 
tomentose,  tending  to  become  glabrate  above:  inflorescence  a  single  large 
sessile  involucre  at  summit  of  the  peduncle  (scape)  and  from  the  base  of  this 
a  pair  of  rays  (very  variable  in  length)  at  the  summit  of  which  is  another  in- 
volucre and  another  pair  of  proliferating  rays  (or  pedicels),  such  prolifera- 
tion sometimes  occurring  a  third  and  even  a  fourth  time  with  constantly 
shortening  rays:  bracts  large,  resembling  the  leaves:  flowers  yellow,  somewhat 
villous;  the  inner  segments  longer  than  the  outer.  E.  Jamesii  flavescena. 
[E.  arcuatum  Greene,  Pitt.  4:  319.  1901;  E.  vegetius  (T.  &  G.)  A.  Nels.  Bull. 
Torr.  Bot.  Club  31:  239.  1904.] — Wyoming  to  New  Mexico. 

13.  Eriogonum  Jamesii  Benth.  DC.  Prodr.  14:  7.  1856.  Rather  slender, 
herbaceous  with  branching  caudex,  1-3  dm.  high,  white-tomentose:  leaves  and 
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braets  oblong-lanoec^te,  the  latter  shortly  petiolate:  infloresoeDee  a  very  fcfv- 
rayed  iinegulariy  pn^erous  umbel:  flowers  whitidi,  silky,  4-5  mm.  long; 
acbene  4  mm.  long. — Col(»ado  to  New  Mexico  and  Anxooa. 

14.  Eriogonmn  flarom  Xutt.  Fras.  Cat.  1S13.  White-tomentose  throfni^ 
out,  1-2  dm.  high;  caudex  branching,  the  crowns  enlarged  and  scaly:  leaTM 
oblanoeolate:  umbd  oi  3-9  rays,  often  short,  but  quite  regular:  invcAiierai 
turbinate,  nearly  entire;  bracts  spatulate,  foliaceous:  flowers  yellow,  TiDow; 
the  segments  obovate:  stamens  and  style  branches  exserted:  achene  eott- 
stricted  at  middle,  long-villous  at  the  summit.  (E.  ehloranihum  Greene,  FL 
Baker.  3:  15.  1901;  E.  polyphyUum  Small.  Mem.  X.  Y.  Bot.  GaixL  1:  119. 
1900;  E.  xanthum  Small,  Bull.  Torr.  Bot.  Club  33:  51.  1906;  all  oi  these  are 
reduced  subalpine  states  of  E.  flavum.) — ^From  Nebraska  through  the  Roekj 
Mountains  and  far  to  the  northwest. 

15.  Eriogonum  omssifofiam  Benth.  Trans.  Soc.  Linn.  17:  408.  1837. 
Resembling  the  foregoing  but  the  caudex  more  indiirated  and  densely  clodied 
in  leaf-bases  involved  in  a  woolly  tomentmn:  leaves  broader,  mostly  elliptic, 
very  white,  thick  and  leathery:  umbel  short-rayed  (subcapitate) :  flofWOB 
yellow,  ver>'  \t11ous- — Frequent  "in  the  more  desert  areas  in  the  region  of  the 
North  Platte  in  Wywning. 

15a.  Eriogonum  omssifoHam  tectum  A.  Nels.  Bot.  Gax.  34:  23.  19Q2. 
Merely  an  extreme  form  with  inordinately  protected  crowns;  the  flowers  evat 
so  involved  in  wool  as  to  hide  the  yellow*  cah-x-segments. — Hot  sandy  banki, 
Wvoming. 

16.  Eriogonum  Piperi  Greene,  Pitt.  3:  263.  1S9S.  Allied  to  the  two  fore- 
going but  taller  and  scape  slender:  villous  rather  than  tomentose,  except  on 
the  lower  face  of  the  thin  elliptic  or  oblanceolate  leaves  which  are  ebofter 
than  the  slender  petioles:  bracts  narrow  and  petioled:  umbel  id  5-8  equal 
ravs:  p>erianth  greenifih-yellow.  hirsute,  narrowed  to  a  stipe-Hke  rare: 
achene  \'illous  at  apex. — From  northwestern  Wyoming  and  Montana,  to 
Washington. 

17.  Eriogonum  acanle  Nutt.  Joum.  .\cad.  Phila.  II.  1:  160.  1847.  Terr 
dwarf  and  densely  matted,  scarcely  rising  above  the  surface  o(  the  groond: 
leaves  crowded,  4-5  mm.  long:  jxiiuncle  1  cm.  high,  bearing  a  head  of  1-5 
nearly  sessile  involucres,  each  with  5  short  erect  teeth;  bracts  small:  floireri 
yeUow,  abruptly  narrowed  at  base,  pubescent:  achenes  densely  viUoua. — 
Colorado  through  Wyoming  to  Idaho. 

IS.  Eriogonum  lachnogynum  Torr.  ex  Benth.  DC.  Prodr.  14:  8.  1856. 
Caespitose  and  den-sely  tomentose:  leaves  oblong-lanceolate:  peduncle  slender, 
2-3  dm.  high,  gp>aringiy  dichotomous  above:  bracts  small:  invcducres  solitary, 
sessile  or  long-pedunculate,  short-toothed:  flowers  densely  tomentose,  ydlow: 
achen?  attenuate  above,  4  mm.  long.  (E.  tdTorieuris  SmaU,  1.  c.  52. J — C^onMlo 
and  New  Mexico. 

19.  Eriogonum  ovalifoUum  Nutt.  Joum.  Acad.  Phila.  7:  50.  1834.  Lov, 
densely  tomentose  and  caespitose.  with  a  shon  closely  branched  caudex: 
leaves  eUiptic  to  orbicular.  7-2iJ  mm.  long,  petioled:  bracts  temate,  very  fimaH, 
and  connate  at  base:  involucres  in  a  single  close  head,  on  slender  erect  pedmi- 
cles  'i-lo  cm.  high,  cylindric-turbinate,  more  or  le■^5  strongly  5-6-neryed  and 
with  as  many  erect  teeth:  flowers  yeUow:  the  outer  sepals  oblong,  becoming 
orbicular:  the  inner  spatulate,  often  ret  use.  (E.  ortftocaulon  Small,  1.  c-  53.) — 
Colorado  to  Montana  and  far  to  the  westward.  Ours  belong  mostly  to  tfce 
following  variety. 

VJq.  Eriogonum  ovalifofium  purpureum  (Nutt.;  A.  Nels.  Bot.  Gax.  34:  23. 
19'J2.  Flowers  white,  shading  to  rose-color  or  passing  even  into  deep  pur- 
ple.— Frequent  on  the  open  plains  and  ridges  of  our  range,  and  westward  with 
the  species. 

20.  Eriogonum  ochrolencum  Small,  Mem.  N.  Y.  Bot.  Card.  1:  123.  1900. 
Tufted  perennial  with  the  habit  of  E.  ovalifolium:  leaves  crowded,  densdly 
tomentose.  obovate-spatulate,  cuneately  narrowed  into  the  slender,  oftea 
twisted  jxftiole:  scapes  erect,  blender,  1-3  dm.  high:  involucres  sessile,  in  capi- 
tate clusters,  ribbed  and  with  short  teeth:  flowers  numerous,  ochroJenooai^ 
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becoming  4  mm.  long;  the  outer  segments  oblong;  the  inner  longer  and  spatu- 
late:  achene  glabrous. — Wyoming,  Montana,  and  westward. 

21.  Eriogontun  multiceps  Nees,  Max.  Reise  N.  A.  2:  446.  1841.  Densely 
white-tomentose  perennial;  the  caudex  short-branched,  and  more  or  less 
tufted:  leaves  crowded  below:  scapes  simple,  slender,  erect,  3-12  cm.  high: 
leaves  spatulate  or  oblanceolate,  narrowed  into  petioles:  involucres  in  a 
terminal  capitate  cluster,  with  short  spatulate  foliaceous  bracts:  flowers  white 
or  rose-color,  somewhat  villous,  3-5  mm.  long;  the  segments  cuneate,  obtuse 
or  emarginate:  stamens  and  style  branches  exserted. — ^Dry  plains;  Colorado  to 
Montana  and  east  to  Nebraska. 

22.  Eriogonum  pauciflorum  Pursh,  Fl.  Am.  Sept.  735.  1814.  Densely 
caespitose,  at  first  more  or  less  tomentose  throughout:  the  narrowly  linear- 
oblanceolate  leaves  revolute  and  soon  glabrous  above,  4-6  cm.  long:  the 
turbinate  involucres  nearly  glabrous,  about  4  mm.  long,  in  capitate  clusters 
at  the  ends  of  the  peduncles;  bracts  temate,  minute:  calyx  campanulate, 
white,  glabrous;  its  segments  ovate:  achene  glabrous,  about  3  mm.  long. — 
Dry  clayey  ridges;  Colorado  to  Montana. 

23.  Eriogonum  tenellum  Torr.  Ann.  Lye.  N.  Y.  2:  241.  1828.  Caudex 
caespitosely  branched,  depressed  and  spreading,  covered  with  the  numerous 
white-tomentose  leaves:  leaves  oblong  to  elhptic,  6-15  mm.  long,  short- 
petioled:  scapes  1-2  dm.  high,  glabrous  as  is  also  the  inflorescence,  sparingly 
paniculate-branched:  flowers  white  or  pinkish^  becoming  3  mm.  long:  outer 
sepals  broadly  ovate  or  orbicular;  the  inner  hnear  oblong:  achene  £-5  mm. 
long. — Southern  Colorado  to  Texas  and  New  Mexico. 

24.  Eriogonum  racemosum  Nutt.  1.  c.  161 .  1847.  Floccose-wooUy  perennial ; 
scapes  solitary  or  few  from  the  summit  of  the  subterranean  caudex,  stout,  2-6 
dm.  high,  naked  or  leafy-bracted  at  the  lower  nodes:  leaves  3-6  cm.  long,  on 
long  (5-10  cm.)  petioles,  ovate  or  oblong,  sometimes  subcordate,  white- woolly 
beneath:  involucres  tubular-campanulate,  obtusely  5-toothed,  many-flowered, 
appressed  and  strictly  spicate  along  the  few  rigid  subsimple  branches:  calyx 
rather  large  (4  mm.  long),  pinkish  or  white,  acute  at  base,  very  glabrous;  its 
segments  obovate:  ovary  glabrous. — New  Mexico  through  Colorado  to  Utah. 

25.  Eriogonum  Simpsonii  Benth.  in  DC.  Prodr.  14:  18.  1856.  Subcaes- 
pitose;  the  branches  of  the  caudex  few,  short,  leafy:  leaves  broadly  linear, 
5-10  cm.  long,  attenuate  into  a  short  petiole,  greenish  and  thinly  pilose  above, 
white-pilose  beneath:  peduncle  1-2  dm.  long,  dichotomously  branching  into 
the  broadly  paniculate  cyme:  lower  bracts  sometimes  foliar,  long-linear;  the 
upper  subulate:  involucres  turbinate,  glabrous,  pubescent  on  the  teeth  within: 
calyx  white,  glabrous,  with  broad  obtuse  lobes.  [E.  lonchopkyUum  T.  &  G. 
Proc.  Am.  Acad.  8:  173.  1870;  E.  nudicavle  (Torr.)  Small,  Bull.  Torr.  Bot.  Club 
33:  54.  1906;  E.  acoparium  Small,  1.  c.  54.] — In  the  arid  districts;  southern 
Colorado  and  New  Mexico. 

26.  Eriogonum  Jonesii  Wats.  Proc.  Am^  Acad.  21:  454.  1886.  A  woody- 
based  branched  tomentose  perennial,  3-8  dm.  high:  leaves  alternate,  ovate  to 
elliptic,  white-tomentose  beneath,  greener  above;  the  blade  2-4  cm.  long, 
shorter  than  the  petiole:  bracts  subtending  the  open  dichotomous  corymb 
somewhat  foliaceous:  involucre  mostly  sessile  and  solitary,  tomentose,  scarcely 
2  nun.  long:  calyx  2  mm.  long,  slightly  exserted,  glabrous,  white  or  pinkish; 
the  inner  sepals  oblong;  the  outer  obovate  and  emarginate. — ^Arid  places  in 
western  Colorado,  through  Utah  to  Arizona. 

27.  Eriogonum  salinum  A.  Nels.  Bull.  Torr.  Bot.  Club  31:  220.  1904. 
Caudex  woody,  branched:  stems  herbaceous,  strict,  leafy  up  to  the  short 
corymbose  cyme,  1-2  dm.  long:  leaves  narrowly  lanceolate,  mostly  erect,  sub- 
succulent,  short-petioled,  2-4  cm.  long,  white  with  a  fine  tomentum  beneath, 
glabraie  but  pale  above:  cyme  mostly  trichotomous;  the  bracts  linear:  in- 
volucres turbinate,  several-flowered,  lightly  tomentose:  calyx  white;  the  inner 
segments  obovate,  longer  than  the  outer  oblong-elliptic  ones:  stamens  and 
style  branches  included. — Saline  districts;  southern  Wyoming. 

28.  Eriogonimi  effusum  Nutt.  Joum.  Acad.  Phila.  II.  1:  164.  1848. 
Shrubby  below  and  diffusely  much  branched  from  the  base,  densely  but 
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floccosely  tomentofie,  kafy  below  only:  leaves  from  oblong  to  linear,  moedy 
obtuse  at  the  apex,  neariy  sessile  or  sKort-petioled:  infi<Mrescence  a  corymbosB 
compound  cyme,  often  quite  large,  efifusely  branched  and  carried  on  a  long 
rigid  naked  peduncle:  cal^-x  white  or  roeeHK>lored,  seldom  more  than  2  wnw 
long,  at  length  constricted  near  the  middle:  stamens  and  style4>ranche8  in- 
cluded. (Includes  E.  microthecum  Xutt.  1.  c.  172;  E.  trUtichum  Small.  1.  c.  5S; 
E.  salicinum  Greene,  PL  Baker  3:  16.  1901.; — From  Nebraska  and  New 
Mexico  to  the  Pacific. 

29.  ^iogonum  coiToibosiim  Benth.  in  DC.  Prodr.  14:  17.  1856.  Allied  to 
the  foregoing  but  stouter,  less  branched,  the  branches  more  rigid  and  often 
erect,  leafy  to  near  the  shorter  and  more  compact  c\*me:  leaves  oblong  or  oar- 
rower,  obtuse  and  inclined  to  be  imdulate-crisped  on  the  margins:  bracti 
triangular-subulate:  cah-x  broadly  campanulate,  at  length  constricted  near 
the  middle;  the  inner  segments  emargmate,  shorter  tl^  the  outer:  style 
branches  exserted.  [E.  Fendleriana  (Benth.;  Small;  E.  ditergens  Small,  L  c. 
55.] — From  Kansas  to  Arizona  and  Oregon. 

30.  Eriogonum  caespitosnm  Nutt. Joum.  Acad.  Phila.  7:  50.  1S34.  Slatted- 
caespitose:  leaves  6-12  mm.  long,  mostly  rosulate  on  the  prostrate  branches  of 
the  caudex,  spatulate,  hoar>'-tomentose  on  both  sides,  the  margins  more  or 
less  revolute:  scapes  leafless.  3-S  cm.  high:  involucre  solitary,  naked,  deeply 
6-S-clef t ;  the  lobes  narrow,  spreading  and  at  length  reflexed :  calyx  4-6  mm. 
long,  yellow  or  tinged  with  purple,  slightly  silky-\-illous,  abruptly  contracted 
at  basie;  its  segments  oval,  the  mner  and  the  filaments  more  or  less  villovis  at 
base:  ovarj-  sparingly  hirsute  above. — Wyoming  to  Washington. 

31.  Eriogonum  a'ndintmi  Nutt.  Joum.  Acad.  Phila.  II.  1:  160.  1SI7. 
Very  ^milar  to  the  preceding,  more  depressed-caespitose:  leaves  smaller  and 
densely  pilose-Ianate :  peduncle  short  and  weak:  ovary  (achene)  glabrous. — 
Western  Wyoming  to  Nevada. 

32.  Enogonvaa  chrysocepbalum  Gray,  Proc.  Am.  Acad.  11:  101.  1S76l 
Caudex  diffusely  branched,  woody,  tomentose  throughout:  leaves  narrowly 
oblanceolate,  3-5  cm.  long,  sometimes  nearly  glabrous  above:  peduncle  simple 
erect,  5-15  cm.  high:  the  inflorescence  capitate  or  but  slightly  brandwcL 
involucres  narrowly  turbinate,  firm,  about  3  mm.  long,  short-toothed,  some- 
what tomentose:  flowers  veilow.  glabrous.  (E.  laxi folium  A.  Neb.  Bot.  Gdii. 
34:  23.  1902.;— Western  Wyoming  and  Utah. 

33.  Eriogonum  orendense  A.  Xels.  Bot.  Gaz.  34:  21.  1902.  Caudex  woody, 
almost  wholly  subterranean,  tufted,  t omentum  uniform  and  rather  dense 
throughout:  stems  numerous,  short:  l*raves  crowde^i.  narrowly  oblong  or 
oblanceolate.  subacute,  slender-pet ioled:  scapes  7-15  cm.  hi^;  the  inflores- 
cence subumbellate,  with  short  subulate  bracts:  the  rays  unequal:  inTcrfoens 
few  in  each  cj-me.  short-peduncled,  turbinate,  merely  toothed  around  the 
summit.  3  mm.  long,  nuiny-fiowered:  caU-x  bright-yellow:  the  segments  simi- 
lar, oblonz,  obtuse,  scarcely  2  mm.  long:  the  pediceLi  intermingled  with  aetae 
bearing  stipitate  glands  and  a  few  fine  slender  hair::  filaments  pubescenl: 
styles  long-exserted:  ovarj'  glabrous. — I>esert  anras:  Wyoming  to  Utah. 

"31.  Eriogonum  campanuktum  Nr^tt.  JoTim.  Acad.  Phila.  II.  1:  163.  1SI8L 
Caespitose  shrubby,  the  woody  leafy  branches  short,  bfraring  a  naked  eiongited 
heri>aceous  scape-like  peduncle:  leaves  3-6  cm.  long,  from  linear  to  spatnlale- 
oblanceolate.  attenuate  into  a  slender  petiole.  whit^-wfioUy  on  both  sides  cr 
becoming  glabra-.e  above,  the  margins  at  length  mostly  revolute:  scapes  rigid, 
1-2  dm.  long,  the  cj-me  repeatedly  trichotomou?.  calyculately  bracted  at  the 
nobles:  involucrfr^-  5-toothed,  soon  glabrate:  cal>-x  yellow,  its  lobes  oblong  cr 
fid^lle-shape^i :  style  and  style-branches  exserted. — From  Nebraska  to  Stm 
Mexico  and  west  to  Oregon. 

2.  OXYRIA  Hill.     Mountain-  Sorbel 

Perennial  nlpine  and  arctic  herbs,  erect,  with  Iong-p*^tioled  round-renifam 
moetly  FLii  i  lea  I  U-ixvfrr.  and  small  obliquely  truncate  sheat  h> .  Flowers  smaJl  and 
greenish,  in  narrowly  panicled  racemes,  perfect.    The  two  inner  aefials  4 
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apptressed,  and  unchanged  in  fruit, 
orbicular-winged . 


Stamens  6.    Stigmas  2,  tufted.    Achene 


1.  Ozyria  digyna  (L.)  Camptdera,  Rmnex,  pi.  3,  fig.  3.  1819.  Rather 
stout  and  fleshy,  8-40  cm.  high,  glabrous:  flowers  in  scarious-bracted  fascicles, 
on  short  capillary  pedicels:  sepals  often  reddish,  the  outer  carinate  and  darker 
than  the  inner. — At  high  altitudes  in'cold  wet  places  among  rocks  throughout 
the  northern  hemisphere. 


3.  RUMEX  L.    Dock.    Sorbel 

Coarse  perennial  herbs:  stems  leafy,  with  obliquely  truncate  cyHndrical 
naked  sheaths.  Flowers  small,  fasciclea  or  verticillate  in  paniculate  racemes, 
perfect,  polygamous,  or  dioecious,  without  involucre.  Sepals  6;  the  outer 
spreading;  the  inner  somewhat  colored  and  developing  reticulate  wings. 
Stamens  6.  Stigmas  3,  peltate,  tufted.  The  foliage  m  some  species  is  dis- 
tinctly acid. 

Flowers  dioecious;  inflorescence  slender  and  leafless. 
Inner  sepals  becoming  winged;  achene  granular 
Inner  sepals  not  winged;  achene  smooth    . 
Flowers    perfect    or    polygamo-monoecious;    inflorescence 
stouter  often  leafy  branches. 
Inner    perianth-segments    (valves)    very    large    (10-30    mm. 
broad),  usually  rose-colored. 
Perennial  from  rootstocks      ....... 

Perennial  from  large  clustered  tuber-like  roots. 

Fruitiag  valves  cordate-reniform 

Fruiting  valves  ovate-cordate 

Inner  perianth-segments  (valves)  medium  size   (less  than  10 
mm.),  green  or  rose-color. 
One  or  more  of  the  valves  bearing  a  callosity  or  tubercle  on  the 
back. 
Wings  entire,  not  toothed  or  fringed. 

Leaves  flat,  entire  or  merely  imdulate-margined. 
Stems  tmted 


with 


1.  R.  Acetosella. 

2.  R.  paucifolius. 


3.  R.  venosus. 

4.  R.  salinus. 

5.  R.  hymenosepalus. 


Stems  single 
;idedl: 


Leaves  decidedly  crisped  on  t^e  margin. 
Tubercles  3  .         .         .         . 

Tubercle  1  .... 

Wings  toothed  or  fringed. 

Lower  leaves  cordate  at  base    . 
Lower  leaves  narrowed  at  base 
Valves  without  tubercles. 

Perennial   from  horizontal  rootstocks 
Perennial  from  verticsd  roots. 
Roots  several,  fascicled,  fleshy 
Root  single      ..... 


6.  R.  mexicanus. 

7.  R.  brittanica. 


8.  R.  crispus. 
0.  R.  Patientia. 


10.  R.  obtusifolius. 

11.  R.  persicarioides. 

12.  R.  densiflorus. 

13.  R.  polyrrhizus. 

14.  R  occidentalis. 


1.  Rimiex  Acetosella  L.  Sp.  PI.  338.  1753.  Dioecious,  1-3  dm.  high:  leaves 
small,  rarely  5  cm.  long;  tne  lower  mostly  hastate,  with  a  large  decurrent 
auricle  on  each  ^de;  the  upper  gradually  reduced  and  entire:  panicle  more  or 
less  compound,   usually  reddish,  the  filiform  ascending  branches  leafless: 

Sedicels  capillary,  once  or  twice  as  long  as  the  flower,  articulated  at  summit; 
owers  about  1.5  mm.  long,  the  outer  sepals  granular. — Naturalized  from 
Europe;  not  infrequent  as  a  weed.    Known  as  Field  or  Sheep  Sorrel. 

2.  Rtmiex  paucifolius  Nutt.  Wats.  King's  Rep.  314.  1871.  Somewhat 
tufted,  2-4  dm.  hi^:  leaves  linear  to  lanceolate  or  oblanceolate,  attenuate  to 
a  slender  petiole:  inflorescence  with  suberect  branches:  flowers  reddish,  in 
loose  fascicles;  pedicels  filiform,  jointed  near  the  base:  valves  about  4  mm.  in 
diameter,  sometimes  with  a  minute  basal  tubercle:  achene  small.  [R.  Geyeri 
(Meis.)  Trel.  Rep.  Mo.  Bot.  Card.  3:  78.  1892.]— Mountain  parks;  Colorado 
and  Utah  and  far  northward. 

3.  Rumex  venosus  Pursh,  Fl.  Am.  Sept.  733.  1814.  Stem  erect,  3  dm. 
high  or  less,  from  nmning  rootstocks,  stout  and  leafy,  with  conspicuous  di- 
lated stipules:  leaves  on  short  but  rather  slender  petioles,  ovate  or  oblong  to 
lanceolate,  8-15  cm.  long,  only  the  lowest  acute  or  somewhat  cordate  at  base: 
panicle  nearly  sessile,  short,  dense  in  fruit:  valves  entire,  cordate-orbicular 
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with  a  deep  sinus,  15-30  mm.  in  diameter,  bright  rose-oolor:  pedicels  long, 
slender,  jointed  near  the  base :  achene  4-7  mm.  long.— Sandy  ravines  and  banks; 
Kansas  and  Colorado,  and  far  westward  and  northward. 

4.  Rumez  salinus  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  549.  1898.  Perennial 
bv  a  horizontal  woody  rootstock  on  which  are  borne  large  fascicled,  oblonc- 
elliptic  tubers,  glabrous  throughout:  stem  stout,  nearly  erect,  conspicuous^ 
grooved,  2-4  dm.  high:  leaves  large,  moderately  thick,  somewhat  crisped  on 
the  edges,  crowded  at  the  base,  smaller  and  more  distant  upwards,  all  short- 
petioled;  the  lower  oblanceolate-oblong,  10-15  cm.  long,  3-5  cm.  wide,  upper 
lanceolate;  sheaths  large  and  thin:  racemes  erect,  at  length  naked  and  inter- 
rupted: calyx  red,  conspicuously  winged  at  maturity:  pedicels  filiform,  as  long 
or  longer  than  the  wings,  which  are  cordate,  10-13  mm.  long,  deep  red:  achene 
10  mm.  long,  smooth  with  margined  angles. — In  dry  densely  saline  (alkali) 
soils;  Colorado  and  Wyoming. 

5.  Rumez  hymenosepalus  Torr.  Bot.  Mex.  Bound.  177.  1858.  Stems  4-10 
dm.  high,  from  a  cluster  of  deep-seated  dahha-like  tuberous  roots,  subsimple, 
papillate  to  glabrous,  often  red:  leaves  rather  succulent,  more  or  less  wavy 
margined,  often  5-20  cm.  long  or  longer,  elhptical  to  oblanceolate,  obtuse  to 
very  sharply  acuminate,  the  acute  base  decurrent  on  the  short  thick  petioles: 
inflorescence  ample,  compound,  with  elongated  suberect  branches;  pedicels 
slender,  about  as  long  as  the  fruit,  less  tumidly  jointed  below  the  middle: 
valves  flexible,  ovate,  about  10-15  mm.,  obtuse  to  subacute,  with  an  open 
sinus:  achene  about  5  mm.  long. — Colorado  to  California  and  southward. 

6.  Rumez  mezicanus  Meisn.  DC.  Prodr.  14:  47.  1856.  Stems  tufted,  as- 
cending, 3-6  dm.  high:  leaves  rarely  over  15  cm.  long,  lanceolate,  oken  plicate, 
acute  at  both  ends:  pedicels  scarcely  eaualing  the  fruit,  or  a  few  in  each  clus- 
ter longer,  jointed  near  the  base:  valves  4-5  mm.  long,  triangular-ovate, 


cally  a  very  narrow  margin  on  each  side:  achene  2  mm.  long. 
folius. — ^Throughout  the  Rocky  Mountains  and  across  the  continent  north- 
ward. 

7.  Rumez  brittanica  L.  Sp.  PI.  334.  1753.    Stout,  erect,  5-10  dm.  high, 
.  somewhat  branched,  glabrous:  leaves  large,  somewhat  undulate,  rounded  or 

acute  at  base  and  decurrent,  tapering  gradually  to  the  apex:  panicle  ample, 
dense  in  fruit,  the  whorls  overlapping:  pedicels  about  twice  as  long  as  the  fruit, 
jointed  near  the  base:  valves  5-6  mm.  long,  round-ovate,  scarcely  cordate; 
tubercles  3,  low  and  broad:  achene  2-3  mm.  long. — Seemingly  extending  into 
Colorado  and  Utah  from  the  eastward. 

8.  Rimaez  crispus  L.  1.  c.  335.  Erect,  rather  stout,  6  dm.  high,  simple: 
leaves  bluish-green,  the  petiole  and  principal  veins  papillate,  very  wavy  mar- 
gined, the  lowest  ample,  elliptical  to  mostly  oblong-lanceolate,  rather  obtuse, 
rounded  or  decurrently  acutish  at  base:  flowering  branches  strict,  somewhat 
leafy ;  whorls  dense  and  approximated ;  pedicels  about  one  half  longer  than  the 
fruit,  swollen-jointed  near  the  base:  valves  3-5  mm.  long,  round-ovate,  barely 
cordate,  minutely  erose  or  exceptionally  broadly  dentate  below ;  callosities  3, 
often  rosy,  smooth,  ovoid,  reachmg  to  the  middle  of  the  valve:  achene  2.5 mm. 
long. — Introduced  everywhere  into  cultivated  and  waste  grounds.  Curled 
Dock. 

9.  Rumez  Patientia  L.  1.  c.  333.  A  stout  erect  perennial  much  like  the  pre- 
ceding but  only  one  of  the  rather  larger  valves  developing  a  tubercle. — -Ex- 
tensively introduced  in  this  country;  sparingly  in  our  range. 

10.  Rumez  obtusifolius  L.  1.  c.  Erect,  6-9  dm.  high:  stem  usuallv  and 
sometimes  strongly  papillate:  leaves  somewhat  undulate,  ample  or  the  lowest 
very  large,  broadly  ovate,  cordate,  frequently  acute,  the  often  purple  veins 


oblong,  with  3-5  thin  triangular  teeth  on  each  side;  callosities  smooth,  the 
largest  one  about  1  mm.  broad,  the  other  two  usually  very  small:  achene 
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about  2  mm.  long. — Introduced  everywhere  in  the  east,  -and  to  some  extent 
in  our  range^ 

11.  Rumex  persicarioides  L.  1.  c.  Annual,  simple,  or  diffusely  branched, 
the  low  stems  erect  or  procumbent,  minutely  pubescent:  leaves  Unear- 
lanceolate,  usually  truncate  or  cordate  at  base,  3-10  cm.  long,  mostly  on 
short  petioles,  somewhat  wavy-margined:  flowers  in  numerous  dense  verticils 
along  the  slender  branches:  valves  ovate-lanceolate,  with  2  or  3  long-awned 
teeth  on  each  side,  all  grain-bearing.  R.  marUima. — Mostly  in  saline  soils; 
transcontinental. 

12.  Riunex  densiflorus  Osterh.  Erythea  6:  13.  1898.  Stout  erect  glabrous 
scarcely  branched  perennial,  from  thick  horizontal  rootstocks;  stems  clustered, 
grooved,  5-10  dm.  high:  lower  leaves  very  large,  1.5-3  dm.  long,  10-15  cm. 
wide,  usually  very  obtuse,  long-petioled;  upper  leaves  gradually  reduced: 
flowers  in  dense  clusters,  terminating  the  stem  and  its  branches,  polygamous 
or  dioecious:  calyx  usually  red;  the  anthers  brown:  valves  naked;  the  wings 
broadly  ovate,  shorter  than  the  pedicels:  achene  ash-color. — Stream  banks  at 
high  elevations;  Colorado  and  Wyoming. 

13.  Riunex  polyrrhizus  Greene,  Pitt.  4:  305.  1901.  Slender  sparingly  leafy 
perennial,  5-10  dm.  high:  stem  solitary  from  a  short  vertical  crown  surmount- 
mg  a  small  fascicle  of  fleshy  roots,  usually  a  whorl  of  fibrous  roots  near  summit 
of  crown:  leaves  from  lanceolate  to  linear,  12-20  cm.  long,  on  petioles  usually 
shorter  than  the  blade,  flat  or  crisped  near  the  base:  panicle  strict  but  rather 
loose;  pedicels  slightly  enlarged  upward,  jointed  well  above  the  base:  valves 
thin,  venulose,  the  margin  obscurely  crenate-dentate.  {R.  Bakeri  Greene,  PI. 
Baker.  3:  15.  1901;  i?.  praecox  Rydb.  Bull.  Torr.  Bot.  Club  33:  137.  1906.)— 
Wet  mountain  meadows;  Colorado  and  Montana. 

14.  Rtmiex  occidentalis  Wats.  Proc.  Am.  Acad.  12:  253.  1876.  Mostly 
6-9  dm.  high,  rather  stout,  subsimple:  leaves  somewhat  fleshy,  glabrous, 
glossy,  bluish-green,  wavy  margined,  the  lower  very  large,  ovate  or  mostly 
oblong-ovate,  truncately  cordate,  the  apex  rounded  to  subacute:  panicle  strict, 
dense  and  rosy  in  fruit,  naked  or  with  a  few  small  leaves  below;  whorls  some- 
what remote  but  overlapping;  pedicels  2  to  3  times  as  long  as  the  fruit:  valves 
sometimes  rosy,  5-6  mm.  long,  deltoid-ovate,  often  only  slightly  cordate,  re- 
motely erose  or  denticulate,  rounded  or  obtuse  at  apex,  without  callosities. 
[R.  svhalpina  Jones,  Proc.  Cal.  Acad.  II.  5:  720.  1895.] — ^Texas  to  Ontario 
and  California. 

4.  POLYGONUM  L.    Knotweed 

Terrestrial,  amphibious,  or  aquatic  herbaceous  (ours)  annuals  or  perennials 
with  fibrous  roots,  or  tuberous  or  thickened  rootstocks.  Stem  simple  or 
branched,  more  or  less  swollen  at  the  numerous  nodes,  erect,  prostrate  or 
climbing.  Leaves  alternate  and  entire ;  sheaths  truncate  or  oblic^ue  at  sum- 
mit, lobed,  lacerate,  or  fringed.  Flowers  axillary-racemose  or  spicate;  pedi- 
cels jointed.  Calyx  mostly  5-parted,  the  divisions  often  petal-like,  all  erect 
in  fruit,  jxersistent.  Stamens  4-9.  Styles  or  stigmas  2  or  3;  ^hene  accord- 
in^y  lenticulate  or  3-angular. 

Key  to  the  Sections 

Flowers  in  terminal  spikes,  with  scarious  bracts;  fila- 
ments filiform.  «/>«-, 

Roots  tuberous,  or  fleshy  rhizomes    ....  I.  BISTORTA. 

Roots  fibrous II.  PERSICARIA. 

Flowers  axillary,  or  racemose  with  foliar  bracts. 

Stems  not  clunbing m.  AVICULARIA. 

Stems  climbing IV.  BILDERDYKIA  (TINIARIA). 

BISTORTA. — Perennials  of  northern  or  subalpine  distribution. 

Rootstock  elongated;  spike  floriferous  throughout         .         .       1.  P.  bistortoides. 

Rootstock  conn-like;  spike  bearing  bulblets    .         .         .         .       2.  P.  viviparuxxL 
PERSICARIA. — Annuals  or  perennials,  mostly  of  southern  and 
of  middle  to  lower  altitudes. 
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Spike  usually  Bolitar>'.  short  and  thick. 

Sheaths  neither  sprea^iinc  at  summit  nor  frinced. 

Leaves  obtuse  or  subacute S.  P. 

Leaves  acute  or  acuminate 4.  P. 

Sheaths  uprea/hxig  at  summit  and  someirhat  frinced  f.  P.  HailwifgktB. 

SpikeB  sei'eral  or  many,  rarriy  few. 
Shesths  cyJindnc.  uakerj. 

Spikes  erect;  styles  2-parted:  aehene  orbicular  .       •.  P. 

Spikes  drfjoping  (at  least  at  tip;;  style  2-parted;  acbene 
o\'oi'J. 
Calyx  and  style  each  parted  to  bdow  the  middle  T.  P.     _ 

Calyx  and  style  each  parteri  nearly  to  the  base     .         .       t.  P.  incanHtvai. 
Sheaths  c>'lindric,  frinceri  with  bristles. 
Spikes  erect. 

Aehene  lenticular  or  triancular;  q;>ike  dense. 

Aehene  smooth,  broa^ily  ovoid  .       t.  P.  Peswcaria. 

Acbene  ipanular.  narrowly  ovoid  .     10.  P.  prraif  ■riniiiii 

Acbene  thausular;  spike  slender,  open  .     U.  P.  hydropipcrcMi 

Spike  droopixi^;  aehene  lenticular  or  triangular. 

Aehene  duJl  and  sranular 11.  P.  Hydropipcr. 

Acbene  smfxjth  and  shining IJ.  P.  pnnrf  tiiaa. 

AVICULARIA.— Mr^tly  annuals,  usually  rather  small,  with  nar- 
row leaves:  acbene  tnangular 

Plants  prrjstrate-Kpreariing 14.  P.  avicolan. 

Plants  erect. 

Flowers  axillar>'  throuchout. 

Achenes  oone<picuoufely  exserted      .         .  .         .     II.  P.  caaeitiuu- 

Achene«  included. 

Branched  throuc^ut.  the  branches  spreadinc 

Leaves  from  oblong  to  o\-al IS.  P.  efectwB. 

Leaver  from  oblong  to  linear IT.  P. 

Branched  frrjm  the  \MBe. 
Pedicels  erect, 

Acbene  oblong IS.  P. 

Aehene  ovoid It.  P. 

Pedicels  deflexed. 
Aehene  ovoid. 

Upper  bracts  small  and  subulate  .         .     90.  P.  ] 

Upper  bracte  foliaceous 11.  P. 

Aehene  oblong St.  P. 

Flowers  in  terminal  bracteate  spicate-raeemes. 
Styles  evident. 

Kaceme  long  and  interrupted SO.  P. 

Raceme  very  short,  subcapitate. 

Bracts  winged S4.  P. 

Bracts  not  winged Sf .  P.  ^ 

.Styles  wanting  or  nearly  so SO.  P.  WmtUtggii 

BILDERDTKIA  —  Anmial  or  i>erennial,  the  stem  herbaceous 
arid  twining  (  Tiniaria  >. 
Outer  calvx-segment!;  uucloanged  in  fruit  .     ST.  P.  CoiiTcrfnilas. 

Outer  calyx-begments  developing  wings       ....     SO.  P.  scandefls. 

'  1.  Polvgonum  bistortoideB  Pursh,  Fl.  Am.  Sept.  271.  1814.  Heibaoeooi 
perfrnniaf  with  thick  creeping  cJiaffy  rootstock:  fei^m  2-ft  dm.  high:  leaves  few, 
fd'<xhrouii  or  with  a  minute  hispid  pubescence  beneath:  the  radical  on  laog 
p*;tiolef5.  oblong,  oblong-lanceolate  to  linear,  either  acute  or  obtuEish  at  botfi 
end's:  the  cauline  much  reduced  and  sessile  upon  the  sheath,  the  margin  dim 
re  volute:  flowers  rorse-color  to  white,  on  slender  pf.-dicel:-?.  in  ver>'  dense  ovate 
to  oblong  spikes,  and  usually  long-pf'dunculate:  stamens  and  styles  exserted: 
achenes  smo^ith  and  shining.  [/^.  lilacirva  ^Greene^:  F.  calapkylla  (Greene), 
UjXh  under  HUUjtUi  in  Leaflets  1:  IS  &  19.  1904.]— New  Mexico  to  Montana 
and  far  northward  and  westward. 

la.  Polygonum  bistortoides  linearifolium  (Wats.)  Small.  Bull.  Torr.  Bot 
'"lub  19:  2:/l.  1S'*2.  Slender  reduced  alpine  fomi  with  l*:^ave»  tending  to 
liijear:  raceme  ovoid.  \P.  l{rie4iirifolia  (Greene;,  imder  BUU/rtaj  1.  e.\-~Alfmt\ 
wame  rantre. 

2.  Polygonum  vivipanim  L.  Sp.  PI.  300.  1753.  Perennial  from  a  aiiart 
conn-like  r<yj\'X<jc\i'.  st^-ms  1-2  dm.  high:  leaves  glabrous  or  rarely  hispidnlooi 
b'-rwsith:  the  radical  oblong  or  lanceolate.  2-8  cm.  long,  varj-ing  from  acute  to 
-'i\jCfjTfhxXe  at  ba»ff;  cauline  from  narrowly  lance<^;late  to  linear,  revolute:  flov- 
er-;  rather  small,  nearly  .se.ssile  in  linear  spikes  2-.0  cm.  long,  the  lower  flowcn 
at  least  replace^!  by  sessile  bulblete  about  2  mm.  long.    [P.  tscopulina  (Greeoe), 
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under  Bistorta,  1.  c.  20.] — Subalpine  and  alpine  in  our  range;  arctic  America, 
Europe,  and  Asia. 

3.  Polygonum  amphibium  L.  Sp.  PI.  361.  1753.  Aquatic,  stout,  gla- 
brous or  nearly  so,  not  branching  above  the  rooting  base:  leaves  floating, 
thick,  smooth  and  shining  above,  usually  long-petioled,  elliptical  to  lanceo- 
late, cuneate  or  cordate  at  base;  sheaths  leaf-bearing  about  the  middle:  spike 
terminal,  dense,  ovate  or  oblong,  1-3  cm.  long,  on  a  usually  short  peduncle: 
flowers  bright  rose-color:  the  5  stamens  and  2-cleft  style  exserted.  (P.  plat- 
tensiSy  P.  svhcoriacea,  P.  laetevirens,  P.  vsychrophila,  under  Persicaria  by 
Greene,  Leaflets  1:  29-31.  1904.) — Colorado,  north  to  the  boundary,  thence 
across  the  continent.  In  shallow  water  or  on  muddy  banks  the  stems  become 
erect,  the  petioles  shorter,  and  the  whole  plant  often  more  or  less  strigose- 
pubescent. 

4.  Polygonum  emersiun  (Michx.)  Brit.  Trans.  N.  Y.  Acad.  Sci.  8:  73. 
1889.  In  muddy  or  wet  places,  scabrous  with  short  appressed  or  glandular 
hairs,  especially  upon  the  leaves  ^nd  upper  part  of  the  simple  stem:  leaves 
thinner  and  longer,  rather  broadly  lanceolate,  acute  or  narrowly  acuminate, 
usually  rounded  or  cordate  at  base:  spikes  more  elongated,  5-7  cm.  long,  often 
in  pairs:  flowers  and  fruit  nearly  as  in  the  last.  P.  Muhlenbergii,  [P,  Wardii 
(Greene),  under  Persicaria,  1.  c.  40.] 

5.  Polygonimi  Hartwrightii  Gray,  Proc.  Am.  Acad.  8:  294.  1870.  Closely 
allied  to  the  two  preceding  species,  growing  usually  in  the  mud,  the  ascending 
stems  rooting  at  the  base  and  very  leafy,  more  or  less  rough,  hairy,  at  least  on 
the  sheaths  and  bracts:  leaves  rather  narrow,  on  ver^  short  petioles,  not 
punctate,  adnate  to  the  middle  of  the  sheath:  flowers  bright  rose-color:  sepals 
not  glandular-dotted:  style  2-cleft,  and  achene  somewhat  flattened.  (P. 
muricuLaia  Greene,  under  Persicaria  1.  c.  47.) — ^Transcontinental  through  the 
northern  States. 

6.  Polygonum  pennsylvanicum  L.  Sp.  PI.  362.  1753.  Stem  3-8  dm.  high, 
smooth  below,  the  branches  above  and  especially  the  peduncles  beset  with 
bristly-stalked  glands:  leaves  lanceolate,  roughish  on  the  midrib  and  margins: 
spikes  oblong,  obtuse,  erect,  thick:  flowers  bright  rose-color:  stamens  mostly 
8,  somewhat  exserted:  style  2-parted;  achene  lenticular.  (P.  omissum  Greene, 
Pitt.  5:  200.  1903.) — Colorado  and  eastward  to  the  Atlantic  States. 

7.  Polygonum  lapathifolium  L.  1.  c.  360.  Annual,  branching,  3-12  dm. 
high,  glabrous  or  the  peduncles  often  minutely  glandular:  leaves  lanceolate, 
attenuate  upward  from  near  the  cuneate  base  and  acuminate,  somewhat 
scabrous  with  short  appressed  hairs  on  the  midrib  and  margin,  or  rarely 
floccose-tomentose  beneath;  sheaths  and  bracts  rarely  somewhat  ciliolate: 
spikes  oblong  to  linear  (1.5  to  5  cm.  long),  dense,  erect  or  nearly  so:  flowers 
white  or  pale  rose-color:  stamens  6:  achene  ovate,  rarely  2  mm.  broad. — In 
most  parts  of  North  America. 

7a.  Polygonimi  lapathifolitmi  incanum  (Schmidt)  Koch.  Sjrn.  Fl.  Germ. 
711.  1837.  Lower,  with  shorter  and  less  pointed  leaves,  which  are  lanceolate, 
obtuse  and  white-downy  beneath;  sheaths  often  somewhat  hairy  or  ciUolate: 
spikes  shorter,  oblong  and  blunt. — In  the  Wasatch,  on  the  Saskatchewan,  and 
eastward  to  New  York;  rare. 

76.  Polygonimi  lapathifolium  nodosum  (Pers.)  Small,  Monog.  Polyg.  55. 
1895.  Generally  robust  and  glabrous:  stems  red  or  reddish,  marked  with 
piu'ple  spots  and  dark  rings  below  the  sheaths,  much  thickened  at  the  nodes. 
P.  nodosum. — Range  about  that  of  the  species. 

8.  Polygonum  incarnatum  Ell.  Bot.  S.  C.  &  Ga.  1:  456.  1817.  Stem  4-10 
dm.  high,  nearly  glabrous,  the  peduncles,  etc.,  often  minutely  rough  with 
scattered  sessile  glands:  leaves  rough  on  the  margins  and  midnb,  elongated- 
lanceolate:  spikes  linear,  nodding,  becoming  slender:  flowers  smaller  than  in 
the  last,  lighter  rose-color  shading  to  white:  stamens  6  and  styles  2,  both  in- 
cluded: achene  lenticular,  biconcave,  black,  smooth  and  shining.— -Colorado 
and  Wyoming  and  eastward  to  the  Atlantic  States. 

9.  Polygonum  Persicaria  L.  Sp.  PL  361.  1753.  Nearly  smooth  and  gla- 
brouSi  3-5  dm.  high:  sheaths  more  or  less  bristly-ciliate;  leaves  lanceolate, 
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pointed,  roughish.  ofLen  marked  with  a  dark  triangular  or  lunar  spot  near  tlie 

mid'ile:  spikes  ovoid  or  oblong,  dense,  erect,  on  smooth  (or  at  least  not  gjands- 
lar  }>eduncle^:  stamens  mostly  6:  styles  2-'i-cleft  below  the  middle:  JM>lifgfc» 
gibbous-flattened  or  sometimes  triangular,  smooth  and  shining. — Xaturaiued 
from  Europe:  not  frequent  in  our  range. 

10.  Polygonum  persicarioides  U.B.K.  Nov.  Gen.  2:  197.  1S17.  GlafaniBB 
or  often  strigulose.  erect,  dwumbent  or  creeping:  the  stems  3-6  dm-  long: 
leaves  from  iknceoLaie  tc>  linear-lanceolate,  acuminate  at  both  ends,  puzictaae, 
j)etiole-d  or  sessile:  ?heatLs  conspicuously  fringed  with  short  bristles:  infloree- 
cence  paniculate.  =<»mewhat  compound:  spikes  erect,  2-6  cm.  long,  looadr 
flowered:  cah-x  rose-color.  tinged  with  green:  achenes  nairowly  ovoid  or  ob- 
long, somewhat  granular  but  shining. — On  our  southe&stem  border  to  Mcsaoo; 
alio  in  rfouth  ATneHca. 

11.  Polygonum  hydropiperoides  Michx.  Fl.  Bor.  Am.  1:  239.  1S03.  PeR9>- 
nial.  not  acnd:  stem  smooth.  3-S  >im.  high,  branching:  the  narrow  sfaeBXhs 
hair>':  leave?^  nsjrowly  Lmceolate.  sometimes  oblong:  spikes  erect,  slokdcr. 
sinmetimes  r.liiorm.  often  interrupted  at  base.  2-5  cm.  long:  flowers  smmB. 
flesh-color  or  nearly  white:  sepals  not  dotted:  stannens  S:  achene  sfaaiply 
trisinguKr.  s:iic*o'h  and  shining. — Wet  places  and  in  shallow  water;  acroBS  ibt 
coii:inent. 

12.  Polygonmn  Hydropiper  L.  Sp.  PI.  361.  1753.  Smooth,  3-6din.hi^ 
juice  ver>-  icri-i;  leaver  punctate:  spikes  nodding,  usually  short  or  intermpied: 
flower*?  rnctrrTly  grernir-ii:  sepals  consp-icuously  dotted:  stamens  6:  style  2-^ 
pan*^l:  achene  du:i,  sTrongly  granulsr.  either  fiat  or  obtusely  triangular. — 
Rancnz  acrof-.?  the  cominent  north wari.  where  it  is  probably  indigaioos. 

l:<.  Polygonmn  punctatum  £11.  1.  c.  445.  Annual,  branching.  3-12  dm. 
high,  gl'jbro-^r  or  the  ptduncles  often  minutely  glandular:  leaves  laneeokuie. 
at:ei;  lite  upv^ird  from  ne^r  ihe  cuneate  base  and  acuminate,  sumembat 
scabr-ju*  wiib  rhon  apprer-se-i  hair?  on  the  midrib  and  margin,  or  rarely 
fl':icc'.»s^t''.'n-jen:o.-^  beiieath:  sheaths  and  bracts  rarely  somewhat  ciliolalie: 
sp'ikes  obi  fin  2  to  lijieiir  1.5  to  5  cm.  long:,  dense,  erect  or  nearly  so:  flowen 
white  or  pile  ro-e-coJor:  stamens  0:  achene  ovate,  rarely  2  mm.  broad. — ^Wft 
plif^es:  acrcis*?  the  cor.*.:rieM.  mostly  southward. 

14.  Polygonum  aviculare  L.  Sp.  PI.  302.  1753.  Slender,  mostly  prostrate 
or  isceniiiig.  bl'jisb-green:  leaves  oblong  Xo  lanceolate.  6-20  mm.  long.  TisoaSy 
ac-i-e:  -^epih  scirc-^-ly  1  mm.  long.  gr«-n  wiih  pinkish  margins:  stamens  S 
rjre-y  ,:-  :  icber.e  d-jjl  and  minutely  granular,  mostly  included.  (P.  Intxi- 
;'■■•  "',<."*  :r.  li  J .  B  lil .  T orr .  CI ub  :i3 :  56 .  1  ^^^j .  — ^'ariou5ly  caUed  KxoTG&aafi, 
O  ■■.•-I.  <'i?..*s-.  l>.»uR-wEEL»:  introduce-i  from  Euror-e  and  growing  e% ci>  mbere 
la ":.•'-■ ;:  yir-i-  and  r^na':-::  :e«. 

':'..  Polygonmn  exsertimi  Small.  Bull.  Torr.  Bot.  Club  21:  172.  lS9i.  A»- 
i.'^iil.  -^vr.'irr.  glibro^ii;  erect.  3-S  dir..  iJ^L.  -i^.mewJiat  flexuous  and  xibbed: 
>iv*-s  fr-m  obovaTe  to  narrowly  lai:ceo".ate  or  linear:  sheaths  silvery  or  brown- 
i-'r.  '^z.i  rri'jch  lacerat-e:  r^o'^-er-  in  rma:!  lixiilar^*  cl'ister??.  greenish  and  meon- 
jT-icjo.:-:  ^tyle  ^ir-cj'^ft  '■■r  the  ■''.igir-as  often  nearly  sessile;  achene  triangiilir- 
pyrin-Jial.  rour.iei  i.t  :he  ra^.  iXi-ch  exsene-i  from  the  calyx. — Frooi  tiK 
earrte.T:  jjir:  '■■:  ■■■ir  r^z.zr  :o  M:a:i.e. 

10.  Polygonum  erectum  L.  ^^p.  PL  363.  175:^.  Stout,  erect  or  ffrfrrialiac 
'-'j-fj  im.  r.-fc.'j.  yello-R'irh:  leaves  oblong  or  oval.  1.5-6  irjn.  long,  usually  ab- 
■.".i-r^:  f.j-^er-  rr.OTTjy  '.j  zi.zn.  long,  often  yellowish,  on  more  or  less  cajatBd 
:.ei-?el-:  -:-.::.er-^  5  or  0:  achene  d^ill.  included. — Texa^:  and  C<dorado  to  the 
N.r.h-A-e-T  Terriv.-r.-. 

17.  Polygonum  ramosissimmn  Michx.  Fl.  Bor.  .\m.  1 ;  237.  1Sj03.  Em!  or 
a-;<*-r. .line.  *:*-ll  -irr..  hiijj.  yeilowish-green;  leaves  lanceolate  to  linear.  2^5-6 
cci.  Jong.  icu*^.  ::.  jc-h  r^-.-iuced  ah»ove:  flowers  and  achenes  as  in  the  last,  bnt 
ser.'jl^  zi.'Trr  :re'j-i'-r;Tiv  ♦;..  ihe  namerxs  ::^-»j.  and  the  acher^e  mo.=t}vsnioaitliaBd 
-:.>.>.i:.  /'.  r*. *".-.-/'..  SmaJ.  Bu]j.  To.t.  Bot.  CVitj  :>i.  56.  19(l6.^-SaiMftr 
-:..:•■-  s.zi'\  r  ii.Ti-  ■  :  -T^iT.'-i?  *-xteTjdinK  from  Texas  to  the  far  north  and  voL 

>.  Polygonum  sawatchense  Small.  B-.ill.  Torr.  Bot.  <  lub  20:  213.  1893. 
Ai^ual.  s<'inewhat  sscurfy:  giem  erect.  5-15  cm.  high,  usually 
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branched  from  the  base,  striate,  or  wing-angled  below  the  sheaths:  leaves  from 
linear  to  oblanceolate,  1-2  cm.  long,  sessile,  flat  or  revolute,  conspicuously 
articulated  to  the  funnel-form  lacerate  sheath:  flowers  in  small  axillary  clusters, 
green:  stamens  6-8:  stigma  3-cleft,  nearly  sessile;  achene  triangular,  oblong, 
smooth  and  shining. — Colorado  to  Dakota  and  west  to  Washington. 

19.  Polygonum  tenue  Michx.  Fl.  Bor.  Am.  1:  238.  1803.  Stem  slender, 
angled,  erect,  1.5-4.5  dm.  high,  shghtly  scabrous  at  the  nodes:  leaves  narrowly 
Hnear  to  lanceolate,  2.5-5  cm.  long,  3-nerved,  acute  at  each  end  and  often 
cuspidate,  the  margins  somewhat  scabrous  and  at  length  revolute:  flowers 
often  solitary,  nearly  sessile:  stamens  8:  achene  ovate,  included,  black  and 
shining. — New  Mexico  to  Canada  and  east  to  the  Atlantic  States. 
-  20.  Polygonum  Dougladi  Greene,  Bull.  Cahf.  Acad.  Sci.  1:  125.  1884. 
Erect  and  slender,  1-4  dm.  high,  glabrous  and  somewhat  glaucous,  sometimes 
shghtly  scabrous  at  the  nodes:  sheaths  with  a  close  somewhat  herbaceous  base, 
sparingly  scarious  and  lacerate  above;  leaves  Unear  to  lanceolate,  usually  much 
reduced  above:  flowers  often  solitary  and  usually  distant,  soonVeflexed,  the 
sepals  margined  with  white  or  rose-color:  stamens  8:  achenes  ovate,  black  and 
shining.  P.  tenue. — ^From  Arizona  to  British  Columbia  and  eastward  across 
the  continent. 

21.  Polygonum  montanum  (Small)  Greene,  PI.  Baker.  3:  13,1901.  Low, 
fastigiately  branched  from  the  base,  7-15  cm.  high,  the  branches  floriferous 
from  the  base,  but  the  flowers  few  among  the  proper  leaves,  most  of  them 
forming  a  mere  bracted  spike  beyond  the  fohage,  all  the  angles  of  stem  and 
branches  denticulate-scaberulous  and  other  parts  also  more  or  less  scabro- 
puberulent:  leaves  oblong-lanceolate,  very  acute,  often  2-3  cm.  long,  1-nerved, 
the  nerve  sharply  carinate  beneath  the  leaf:  fruiting  perianth  subsessile  but 
nodding,  its  segments  dark  green  or  purphsh  except  marginally  and  partly  or 
completely  inclosing  the  achene,  which  is  black,  smooth  and  shining.  (P.  com- 
mixtum  Greene,  1.  c.  14.)— Colorado.  • 

22.  Polygonum  Engelmanii  Greene,  Bull.  Calif,  Acad.  Sci.  1:  126.  1884. 
Slender,  somewhat  wiry  scurfy  annual;  stems  diffusely  branched  at  the  basp, 
spreading-assurgent,  5-15  cm.  high;  the  branches  simple  or  branched:  leaves 
from  narrowly  oblanceolate  to  Hnear;  sheaths  somewhat  lacerate:  flowers  in 
axillary  clusters  of  2-4;  the  pedicels  at  length  deflexed:  calyx  green,  its  seg- 
ments scarious-margined:  stamens  5-8,  included:  style  3-parted,  at  length 
somewhat  exserted;  achene  triangular,  oblong,  smooth  and  shining.  (P.  con- 
simile  Greene,  Pitt.  5:  202. 1903.) — High  mountains  of  Colorado  and  Wyoming. 

23.  Polygonum  spergulariaeforme  Meis.  Small,  Bull.  Torr.  Bot.  Club 
19:  366.  1892.  Slender,  wiry  scurfy  annual,  1-3  dm.  high,  simple  or  corym- 
bosely  branched:  leaves  linear-oblong  or  linear-lanceolate,  5-25  cm.  long, 
conspicuously  articulated  to  the  lacerate  sheaths:  flowers  clustered-axillary  but 
confined  mostly  to  the  ends  of  the  branches  and  appearing  as  interrupted 
spicate-racemes  by  the  shortening  of  the  intemodes:  calyx  whitish  or  pink, 
5-parted  to  near  the  base;  the  segments  obtuse,  each  with  a  green  nerve: 
stamens  8:  style  3-parted;  achene  triangular,  black,  smooth  and  shining  except 
on  the  margins.— Colorado;  also  in  the  north  Pacific  regions. 

24.  Polygonum  polygaloides  Meis.  in  DC.  Prodr.  14:  101.  1856.  A  slender 
glabrous  li^t  green  annual;  stem  erect,  1-2  dm.  high,  simple  or  corymbosely 
branched,  shghtly  flexuous  and  angled:  leaves  Unear,  1-3  cm.  long:  flowers 
axillary  but  the  terminal  internodes  so  short  as  to  give  a  spicate  or  sub- 
capitate  inflorescence;  bracts  oblong,  obtuse,  scarious-winged  and  somewhat 
imoricated:  the  calyx  parted  nearly  to  the  base,  white  or  pinkish:  stamens  8, 
included:  achene  ovoid,  triangular. — Northern  Wyoming  and  Montana,  and 
west  to  the  Pacific  States. 

25.  Polygonum  Watsonii  Small,  Monog.  Polyg.  138.  pi.  56.  1895.  Low 
slender  annuals,  3-15  cm.  high,  smooth  or  slightly  scabrous  at  the  nodes: 
leaves  Unear,  1-4  dm.  long;  sheaths  rather  large,  2-parted  or  lacerate  above  the 
short  scarious  base:  bracts  sometimes  scarious  on  the  margin:  flowers  axillary 
but  appearing  as  short  densely  terminal  spikes,  with  imbricated  bracts,  nearly 
sessile:  the  calyx  green,  the  segments  ovate,  more  qt  less  rose-colored  on  the 
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marpDs:  stamens  3-5:  achene  triangular,  narrowly  ormd,  proininaitly  ]_ 
lar  in  ridges.  P.  imbrieatum.  (P.  unifcHium  Small,  Mem.  X.  Y.  Bol.  GarL 
1:  129.  1900.) — Alpine  and  subalpine;  Colorado  aiid  Wyoming  west  to  the 
Pacific  States. 

26.  Polygonmn  Kelloggii  Greene,  Fl.  Francis.  134.  1891.  Loir  dender 
glabrous  annual,  divergently  branched  from  the  base;  the  branches  2-5  en. 
long:  leaves  linear  or  n^triy  so.  crowded  but  spreading  rather  than  imbrieated; 
sheaths  lacerate:  flowers  axillary  (because  of  the  short  intemodea  the  infliatM- 
cence  appears  like  a  leafy  raceme} :  cal\'x  green,  its  obtuse  segments  wiiitirii 
or  cream-color:  stamens  about  5,  included:  stigmas  sessile  or  n^uly  so;  *<*— 
triangular,  riiombic-ovoid.  Ught  brown,  granular,  and  somewiiat  striale. — 
Colorado  and  Wyoming  and  west  to  the  coast  States. 

27.  Polygonum  Conyohmlns  L.  Sp.  PI.  364.  1753.  Annual,  twimng  or 
procumbent,  low.  roughish,  the  joints  naked:  leaves  halberd-heart-shaped, 
pointed:  flowers  in  sniall  interrupted  corymbose  racemes:  outer  calyx4obei 
Keeled :  acha^les  smoothish.  Black  Bindweed. — Cultivated  and  waste  grmmdi 
throughout  the  United  States. 

2S.  Polygontmi  scandens  L.  1.  c.  Perennial,  smooth:  .«»heaths  naked:  leares 
cordate  or  slightly  halberd-shaped,  pointed:  racemes  interrupted,  leafy:  the 
outer  calyx-loi>es  strongly  keeled  and  winged  in  fruit,  the  wings  sonotewliat 
crenate.  but  often  one  or  all  three  wanting:  achene  over  3  mm.  long,  smoolh 
and  shining.  P.  dumetorum  scandens.  Climbing  False  Buckwheat. — Mciil 
thickets;  from  our  range  to  the  Atlantic  States. 

37.  CHElfOPODIACEAE.     Goosefoot  Family 

Annual  or  perennial,  herbaceous  or  shrubby,  usually  with  simple  aHennle 
exstipulate  leaves.  Flowers  perfect  or  unisexual,  small,  green  or  greenBhy 
regular  or  nearly  so.  variously  clustered  or  more  rarely  solitary  in  the  axili^ 
ebracteate  or  with  herbaceous  bracts,  which  may  become  either  a  thm  or 
coriaceous  pericarp  inclosing  the  fruit.  Perianth  of  5  or  fewer  usually  her- 
baceous and  persistent  sepals.  Stamens  as  many  as  the  sepals  and  appcmtbt, 
distinct;  with  2-ceIled  anthers.  Ovary  1-celled,  with  a  sohtary  ovule,  1 
ing  an  achene  or  utricle.    Mostly  plants  of  saline  soils. 

Embryo  azlcuIat  or  folded  on  itaelf. 
Flowera  perfect,  hnciless. 
Perianth  wimgleae.  persutent. 
Two-&ve  pftrten  or  divided. 

Lobea  Lerb^ceoua,  keeled .1. 

Lobes  becoming  fleshy  and  red 2.  ! 

One  SKwd  only. 

Herbaceous  and  bract-like .3. 

fi>-aLne  and  «caIe-lJce 4. 

Penanth  horizontally  wingcii. 

Plant  anr.-jal 5. 

Plant  perennial 6. 

Penanth  fta/;/a*e,  fleshy:  stems  fleshy.  leafless      ....       7. 
Flowers  Er.or.'>?<l'j'is  or  dioecious:  perianth  in  fertile  flowers  wanting. 

Fraiting  brac*^  rompresaed 8.  . 

Fni. t.ng  bract*  obcompressed. 
Pericarp  r^ticed. 

fjT\>'-^.Ar.  -aring-margincd 9.  Grrnvm. 

Subba.-.'a-'^.  2-toothed  at  apex 10.  SacUcjm. 

Perlrarp  a.:*cy-pub«acent 11.  Eurotia^ 

Eaibn-o  «p;ra.ly  nff..eii. 

Flowers  r::or^'>eci  j-ii:  plar.t  shrubby;  fruit  winged     .         .         .         .12. 
T'jj-Kttn  perfect:  piar.ts  berbaceous. 

Leaves  spiny  at  n:Atir.ty;  fruit  winged 13.  , 

Leaves  not  •tp.ny:  fruit  noC  winded 14. 

1.  CHENOPODIUM  L.    Goosefoot.     Pigweed 

.\nnual  herbi*  ^ith  alternate  petioled  leaves.    Flowers  small,  green,  i 
in  axillary  terminal  or  panicled  spikes;  lobes  of  the  perianth  usually  nn 
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keeled  or  crested,  becoming  dry  and  inclosing  the  utricle,  at  least  in  part. 
Stamens  5.  Styles  2-3.  Pericarp  membranous,  closely  investing  the  lenticular 
seed.    Many  are  introduced  weeds. 

Pericarp  firmly  attached  to  the  smooth  seed;  stamens  5. 
Leaves  more  or  less  white-mealy. 

At  least  the  lower  ones  angulate-toothed 1.  C.  album. 

Nearly  entire;  plant  heavy-scented 2.  C.  Watsonii. 

Leaves  not  mealy. 

Glabrous  and  coarsely  toothed 3.  C.  hybridum. 

Glandular-  or  viscid-puberulent. 

Pinnatelylobed;  caljrx  glandular-pubescent    ....      4.  C.  Botrys. 
Sinuate-pinnatind;  calyx,  resinouis-dotted      .        .        .        .      5.  C.  oomutum. 
Pericarp  easily  separable  from  the  seed. 
Stamens  5. 

Leaves  lanceolate  or  broader,  undulate-toothed  or  lobed. 
More  or  less  mealy. 

Plant  low,  divaricately  branched  or  spreading. 

Leaves  green,  at  least  above 6.  C.  f^auoum. 

Leaves  white-farii^se 7.  C.  mcanum. 

Plant  erect,  green,  spiarsely  mealy. 

Leaves  triangtilar-hastate 8.  C.  Fremontii. 

Leaves  ovate  to  oblong 9.  C.  aridum. 

Not  mealy,  glabrous  and  succulent 10.  C.  succosum. 

Leaves  oblong  or  narrower,  entire. 
Decidedly  mealy. 

Leaves  lance-linear 11.  C.  leptophyllum. 

Leaves  oblong,  small 12.  C.  desiccatum. 

Hardly  at  all  mealy,  bright  green 13.  C.  subglabrum. 

Stamens  1-2 14.  C.  rubrum. 

1.  Chenopodium  album  L.  Sp.  PL  219.  1753.  Stem  erect,  branched  above, 
3-10  dm.  high,  light  green:  leaves  generally  pale  green  above,  white-mealy 
beneath,  rhombic-ovate  to  narrowly  lanceolate,  at  least  some  of  them  angulate- 
toothed:  flowers  in  terminal  and  axillary  spikes:  perianth  wholly  inclosing  the 
utricle,  the  black  chining  seed  adherent  to  the  pericarp. — An  introduced  weed 
common  in  waste  places;  commonly  known  as  Lamb's  Quarters. 

2.  Chenopodium  Watsonii  A.  Nelson,  Bot.  Gaz.  34:  362.  1902.  Moderately 
mealy  throughout,  heavy-scented,  more  or  less  branched,  2-5  dm.  high: 
leaves  dull  green,  rather  thick,  oblong  to  ovate,  often  subhastate,  margin  en- 
tire or  nearly  so,  15-20  mm.  long,  on  slender  petioles:  flowers  in  close  clusters 
arranged  in  open  panicles:  pericarp  mealy  and  adherent  to  the  large  seed. 
C.  olidum  Wats.  Proc.  Am.  Acad.  9:  96.  1874. — Indigenous  from  New  Mexico 
to  Utah  and  Wyoming. 

3.  Chenopodium  hybridum  L.  Sp.  PI.  219.  1753.  Glabrous  throughout 
or  onljr  the  mflorescence  mealy,  erect,  4-8  dm.  high:  leaves  thin,  bright  green, 
rhombic-cordate,  acuminate  at  apex,  with  1-4  large  acute  teeth  on  each  side, 
3-5  cm.  long,  the  uppermost  smaller  and  entire:  flowers  large,  in  large  spread- 
ing panicles:  perianth-segments  somewhat  keeled,  not  wholly  inclosing  the 
utricle:  seed  with  acutish  margin,  firmly  united  to  the  pericarp. — A  widely 
distributed  weed  but  probably  indigenous  in  our  range. 

4.  Chenopodium  Botrys  L.  Sp.  PI.  219.  1753.  Glandular-pubescent  or 
even  viscid,  strong-scented:  stem  leafy  below,  branching  above  into  the  dense 
naked  inflorescence,  2-5  dm.  high:  leaves  ovate  or  narrower,  deeply  pinnately- 
toothed  or  -lobed,  obtuse,  truncate  or  cuneate  at  base,  reduced  upward: 
flowers  very  small  in  numerous  axillary  panicles:  calyx-lobes  acute,  loosely 
inclosing  the  fruit. — Generally  introduced;  from  Europe. 

5.  Chenonoditmi  cxxmxtvan.  Benth.  &  Hook.  Gen.  PI.  3:  51.  1880.  More 
or  less  glanaular-puberulent,  aromatic,  not  mealy,  diffusely  branched:  leaves 
thin,  lanceolate,  repand-dentate  or  coarsely  sinuate-pinnatifid :  flowers  minute 
and  solitary,  axillaiy  and  terminal  upon  the  repeatedly  dichotomous  nearly 
naked  branches:  cdiyx  resinous-dotted.  (Tdoxys  cornuta  Torr.  Pac.  R.  R. 
Kept.  4:  129.  1856.) — ^Through  the  southern  part  of  our  range  to  CaUfomia. 

6.  Chenopodium  glaucum  L.  Sp.  PL  220.  1753.  A  succulent,  low  spread- 
ing or  often  prostrate  annual,  glaucous-mealy,  the  upper  surface  of  the  leaves 
smooth  and  green:  leaves  ovate  to  ovate-lanceolate,  sinuate-dentate,  10-20 
mm.  long,  on  slender  petioles:  flowers  clustered  in  axillary  spikes  shorter 
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than  the  leaves:  calyx  about  1  nun.  broad,  hs  sefmento  obtuse,  not  Icrrifdt 
not  folhr  covering  the  depresBed  diarp-ed^  utririe. — Widely  diftUflmled  am 
an  introduced  weed,  but  undoubtedly  indSeenoos  in  saline  areas  of  oar  ran^u 

7.  Cbenopodiumincanum  Wats. 'HcJler.Cat.X.A.PL45.  1$9S.  Denxif 
mealy  throughout,  low  and  diffusely  branched,  1-2  dm.  hi^:  l^ves  lather 
thick^  somewhat  fleshy  and  white-farinose,  ovate,  sinuate  or  hastatehr  lobed, 
7-14  mm.  long:  flowers  crowded  in  close  contracted  panicles:  sepals  earinate 
and  m^y.  covering  the  seed  which  readily  separates  from  the  perieaipi 
C.  Frenumtii  ineanum  Wats.  Proc.  Am.  Acad'  9:  M.  1S74. — ^Dry  looae  aofl  of 
the  plains. 

S.  Chenopodinm  Fremonlii  Wats.  King's  Rep.  5:  287.  1S71.  Erect. 
slender,  more  or  less  branched.  2-0  dm.  high,  light  green  but  somewhat  mealy. 
the  stem  striate:  leaves  broadly  triangutar-hastate,  7-20  mm.  long,  ''ii'Trtr 
or  cuneate  at  base,  narrower  and  reduced  upward:  the  small  flowen  in  i  ~ 
der  spikes  of  the  open  panicle:  the  strongly  caiinate  sepals  nearly  ~ 
the  easilv  separable  seed. — Frequent :  in  the  Rockv  Mountains  ancl  w 

9.  Chenopodinm  aridnm  A.  Xels.  Bull.  Torr.  Bot.  Hub  31:  210.  19(NL 
.Annual,  sparingly  mealy:  stem  erect,  3-4  dm.  hi^,  often  branched,  stiiase: 
leaves  moderately  thick,  dark  green,  only  slightly  mealy:  petic^es  about  1  cm. 
long:  blades  1-3  cm.  long,  oblong  to  o^-ate-!anceolate.  entire  or  rarely  sli^btlr 
hastately  toothed,  obt'ise:  inflorescence  dense,  narrow:  flowers  small:  aeeoi 
less  than  1  mm.,  uriallv  0.75  mm.  in  diameter:  pericarp  thin  and  easihr  sep- 
arated from  the  seerl  /C.  iro/yii  Rydb.  Bull.  Torr.  Bot.  Clvh  30:  240. 1903.) 
— Colorado  and  Wyoming. 

10.  Cbenopodiiim  sticcoran  A.  Nelson,  Bot.  Gaz.  34:  361.  1902.  Stoat, 
erect.  5-8  dm.  high,  freely  branched,  with  ascending  straw-colored  brandies; 
the  whole  plant  fleshy  and  exceedingly  s^ioculent:  leaves  lanceolate  to  ob- 
lanceolate  or  even  linear,  irregularly  toothed,  2-5  cm.  long,  on  pecic^es  aboat 
half  as  long,  green  on  both  sides  and  not  noticeably  mealy:  floweF-cfaiatcn 
axillary,  crow  ied-spicate,  very  numerous:  calyx  membranous:  the  aepali 
usually  3.  s^iborbicular:  pericaip  thin,  rather  loosely  co\'ering  the  dark  bcon 
seed. — Wet  saline  soil;  southern  Wvoming. 

11.  Cbenopoditmi  lepCDnhjIliim'CMoq.,.  Xutt.  DC.  Prod.  13»:  71.  KISL 
Usually  densely  mealy,  tne  leaves  sometimes  glabrate  and  green  abore; 
stems  slender,  erect,  striate,  branched.  2-4  dm.  high:  leaves  linear,  cntinL 
1-3  cm.  long,  acute  or  m-jcronate,  shortly  petioled:  the  small  flowers  chEtend 
in  drrnse  or  interrupted  spikes:  the  carinite  ^piis  scarcely  covering  the  1  mm. 
'zfTond  seed. — Wyoming  to  Utah  and  so'^thward  to  Mexico. 

11a.  Cbenopodimn  lepCDphjIliim  oblongifolium  Wa*.^.  Proc.  .\m.  AcmL 
&:  i*5.  1S74.  Densely  mealy,  lower.  sr.o'i*f:T,  more  w:  iely  branched:  leavci 
iblong.  often  slightly  hastate:  flowers  in  dezise  cloisters  in  short  dose  tjIm* 
— Colorado  and  New  Mexico. 

12.  Cbenopoditmi  desiccatmn  A.  Xels.  By..  Gaz.  34:  362.  1902.  Deueiy 
TcLite-mealv  throuzho-it,  freely  branches:,  low  ani  sprea^iing,  about  1  dnu 
zJ-zii  hmsAer  than  high  :  leaves  from  linear  to  obloi-g.  mostly  acute.  1-2  cm. 
loag:  floriferois  thro ugr.o -: :  the  sir^all  clusters  ii.  'ier^^e  panicles  whidi  are 
naked  towiris  the  &>rx:  caij.'x  thickened  and  incioiinz  the  rather  hrgs 
shining-black  see-d.  wlich  is  e^isily  separable  froni  the  pericarp. — SoutlMfB 
Wvominz  and  northern  Colorado. 

13.  Chenopodium  subglahrmn  ^Wat5-  A.  Xels.  B^.t.  Giz.  M:  362.  19021 
GLahrois,  Tyr.ztt  zreen.  VjfjsfAy  and  slenderly  branches:,  the  branches  veiy 
widely  iivarlcute:  leaves  linear-acut/:.  2-4  cm.  long:  floTer-  single  or  in  2-3- 
ftoTB-ered  clir.ers.  scattered  on  the  branches.  C.  lepiopryUum  sub^abntm 
Wat,?. — Wyoming  to  OklahonLa. 

14.  Chenopoditmi  mbmm  L.  Sp.  PI.  21 S.  1753.  Sto-^t.  erect,  brandnng: 
leaves  trlang*^:ar-L^=tate  to  lanceolate,  cineate  at  ba-^e.  .sparingly  sinoste- 
den^ite.  the  '-pper  narrowly  lanceolate  and  entire:  flower-cl'istcrs  densely 
spi-sate  upon  trie  leafv  brancidets:  sepals  2-.3.  rather  fie=hy:  Etamens  1  or  £r 
Etig:na£  short  =eed  fcorizontal.  £hin;r.g.  separating  from  the  pericarp.-— la 
ealme  soil;  across  the  continent,  especially  northward. 
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14a.  Chenopodium  rubrum  humile  (Hook.)  Wats.  Bot.  Cal.  2:  48.  1880. 
Smaller,  prostrate  or  ascending:  leaves  ovate  to  lanceolate,  often  hastate, 
much  smaller,  1-3  cm.  long,  rarely  toothed:  flowers  in  axillary  or  somewhat 
spicate  clusters. — Colorado  to  Nevada  and  Washington. 

.    2.  BLITUM  TouBN. 

Annual  fleshy  herbs,  branched,  often  from  the  base.  Leaves  alternate, 
hastate  and  petioled.  Flowers  small,  crowded  in  axillary  capitate  clusters  or 
the  uppermost  subspicate.  Calyx  more  or  less  fleshy  in  fruit  and  usually 
highly  colored.  Stamens  1-5.  Seed  subglobose,  vertical,  shining;  embryo  a 
complete  ring. 

1.  Blitum  capitatum  L.  Sp.  PI.  4.  1753.  Glabrous,  usually  branched  from 
the  base,  the  branches  ascending,  2-5  dm.  long:  leaves  from  broadly  triangu- 
lar to  lanceolate,  usually  sharply  sinuate-toothed  and  more  or  less  hastate, 
cordate  at  base,  2-7  cm.  long:  flower-clusters  large,  often  12  mm.  in  diameter, 
becoming  bright  red  and  by  their  appearance  suggesting  berries:  seed  com- 
pressed, acutely  margined,  separable  from  the  pericarp.  Chenopodium  cap- 
itatum Wats.  Bot.  Cal.  2:  48.  1880.  (B.  hastatum  Rydb.  Bull.  Torr.  Bot. 
Club  28:  273.  1901.) — Frequent;  moist  mountain  valleys. 

3.  MONOLEPIS  Schrad. 

Low  annuals  more  or  less  brAched,  with  alternate,  entire,  toothed,  or  lobed 
leaves.  Flowers  polygamous;  a  single  persistent  sepal,  1  stamen  and  2  styles. 
The  pericarp  of  tne  flat  utricle  thin  and  adherent  to  the  vertical  seed. 

1.  Monolepis  Nuttalliana  (R.  &  S.)  Engehn.  PI.  Upp.  Miss.  206.  1861. 
More  or  less  mealy,  branched  from  the  base,  1-2  dm.  high:  leaves  lanceolate- 
hastate  or  sometimes  narrowly  spatulate^  entire  or  sparingly  sinuate-dentate, 
cuneate  or  attenuate  at  base;  lower  petioles  elongated:  flower-clusters  often 
reddish:  pericarp  fleshy,  becoming  dry  and  minutely  pitted;  seed  1  mm. 
broad,  the  margin  acutish.  M.  chenopodioides  Moq. — Mostly  in  saline  soil; 
throughout  our  range  and  west  to  the  coast. 

2.  Monolepis  pusiUa  Torr.  in  Wats.  King's  Rep.  5:  289.  1871.  Somewhat 
mealy  and  often  tinged  with  red,  slender  and  freely  branched  from  the  base, 
5-15  cm.  high:  leaves  oblong,  obtuse,  entire,  scarcely  petioled,  10-15  mm. 
long:  the  small  clusters  1-5-flowered:  sepal  obtuse:  pericarp  adherent  and 
minutely  tuberculate;  seed  as  in  the  preceding  but  only  about  one  half  as 
large.-r-Rare  in  our  range;  alkah  basins  Colorado  and  westward. 

4.  CORISPERMUM  A.  Juss.     Bugseed 

Annuals,  with  alternate  sessile  linear  1 -nerved  leaves.  Flowers  perfect, 
solitary  in  the  axils  of  reduced  leaves  on  the  spicate  branches.  Calyx  reduced 
to  a  single  hyaline  sepal,  or  none.  Stamens  1-3  (rarely  more),  if  more  than 
one  unequal.  The  ovate  ovary  with  2  styles,  becoming  oblong  in  fruit.  Per- 
icarp adherent  to  the  vertical  acute-margined  seed. 

Fruit  distinctly  wing-marffiiied. 

Bush3r-branched  throusnout,  floriferous  above  only      .         .         .     1.  C.  nitidum. 
Divaricately  branched  below,  floriferous  nearly  to  the  base. 

The  branches  branched 2.  C.  marginale. 

The  branches  simple,  spike-like 3.  C.  imbricatum. 

Fruit  wingless  or  nearly  so. 

Plant  ^brous         .         .         .         .         .         .         .         .         .         .     4.  C.  emarginatum. 

Plant  somewhat  villous 6.  C.  villosum. 

1.  Corisprmtmi  nitidum  Kit.  ex.  Schult.  Oestr.  Fl.  Ed.  2.  1:  7.  1814. 
Rather  pale  green,  somewhat  pubescent  when  young,  slender-branched  and 
erect,  2-4  dm.  high:  leaves  narrowly  linear,  2-4  cm.  long:  spikes  terminating 
the  slender  branchlets,  at  first  short  and  crowded,  becoming  longer  and  rather 
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lax  in  fruit:  utricle  narrowly  but  cleariy  winged,  about  2  mm.  broad  ami 
usually  broader  than  the  subtending  leaf  or  bract.  C.  kynopi/Mum. — 
Throughout  the  middle  west. 

2.  Corispermum  marginale  Rydb.  Bull.  Torr.  Bot.  Club  30:  217.  ISOX 
Annual:  stem  glabrous,  much  branched.  2-5  dm.  high:  leaves  narrowly  linear, 
2-5  cm.  long.  1.5-2  mm.  wide:  spike  ^^8  cm.  long,  rather  dense:  bracts  usoaDy 
overlapping  each  other,  the  lower  lanceolate,  about  1  cm.  lone,  the  upper 
ovate,  5  mm.  long,  all  more  or  less  acuminate,  with  a  strong  mic&ib  and  eoo- 
spicuous  scarious  margins,  slightlv  pubescent  when  young  or  glabrate:  fruil 
about  4  mm.  long  and  2.5  mm.  wide,  with  a  broad  wing-margin. — Wyonung  to 
\ew  Mexico. 

3.  Corispermtmi  imhrimtnm  A.  Xels.  Very  glabrous  throughout;  brandiei 
spreading  from  the  crown  of  the  annual  root,  1-2  dm.  lon^  simple,  spike-fike 
and  floriferous  nearly  to  the  base:  leaves  crowded-imbncate,  lanceolate  to 
ovate,  7-15  mm.  long,  broadly  scarious-margined:  fruit  oval,  about  3  mm. 
long,  narrow  wing-like  margin,  yellowish.  Characters  much  like  the  £wi'**«ling 
but  of  verv  different  habit.— Southeastern  Wvoming. 

4.  Corispermum  emarginatum  Rydb.  Bub.  Torr.  Bot.  Hub  31:  401.  1901. 
Annual,  perfectly  glabrous  or  with  a  few  hairs  on  the  bracts,  branched  near 
the  base.  3-4  dm.  high:  leaves  narrowly  linear,  2-4  cm.  long,  1-2  mm.  wide, 
cu3pidate-pointe<l:  bract.*  except  the  lowest  ovate.  5-7  mm.  long,  acuminate, 
3carioa«-margin«?tl.  much  broader  than  the  fruit:  fruit  plano-convex,  2.5-3  mm. 
lonz  and  about  2  mm.  wide,  almost  without  a  trace  of  a  wing-margin. — Wy- 
oming and  Colonido. 

^  5.  Corispermum  viUostmi  Rydb.  Bull.  Titr.  Bot.  Hub  24:  191.  1807. 
Stem  2-4  dm.  high,  much  branched  from  near  the  ba.<%,  the  branches  diver- 
gent, striate,  when  young  with  the  leaves  and  bracts  villous  with  many 
branched  hair^.  in  age  glabrate:  leaves  linear,  2-4  cm.  long.  1-3  nmi.  wide, 
cuspidate-mucronate :  •fpike:'  rather  dense,  with  more  or  less  imbricated  bracti: 
lower  bracts  linear-lanceijiate.  5-10  cm.  long,  the  upper  ovate-acuminate  aad 
cuspidate.  4-5  mm.  long  and  about  3  mm.  wide,  with  broad  scarious  margin: 
achene  2-2.5  nun.  long  and  2  mm.  wide,  acutely  margined  but  acareely  at  al 
winged. — ^Throughout  our  range. 

6.  CTCLOLOMA  3Ioq. 

.An  erect  herbaceous  annual  with  thin  leaves  and  small  flowers  in  inter- 
rupted panicleri  spikes.  Flowers  perfect  or  pistillate;  the  um^haped  calyx 
with  5  concave  acute  carinate  lobes,  around  the  ba.-fe  of  which  devek^  a  menft- 

branous  wing.    .Stameni*  5.     styles  3.    r?ee<i  lenticular. 

1.  Cycloloma  atriplicifohum  '.Sprene..,  Coult.  M*?m.  Torr.  Club  5:  143. 
1S04-  More  or  les-?  unichnoid-pubescent.  b*rconiing  glabrate,  diffusely 
brinchefi.  1-3  dm.  high,  eenfrrilly  liKht  gr^rn  or  p'lrple-tinged:  leaves  ItaMKO- 
late,  acute,  coar-^ely  *inijate-tfxjthf:<i.  on  --Ifrnd^rr  p*?tioler;:  calyx  cleft  to  the 
middle,  4  mm.  broad,  including  the  irrppjlar  wing,  wholly  covering  the 
utricle.  C.  platyphyllum  Moq. — Throughout  our  range  in  sandy  soil;  not  eom- 
mon. 

6.  KOCHIA  Roth 

Low  plant.-!  from  a  .«hrubby  ba-se.  with  terete  leaves.  Flowers  solitaEy  or 
few  in  the  :ixiL;.  with  globoee.  trans\eriely  winged  perianth.  5  usually  <'»iifitf< 
stamens,  a  depres.-**!  ovarj*,  and  2  filiform  styles.     The  pericarp  membr 


G:asra*.c  at  raatunty 
\'Lloufl  or  subtomento-je 


1.  Kochia  amerirana  Wats.  Proc.  .\m.  Aca^i.  9:  93.  1S74.  Branching  aft 
ba.'je:  :rtems  villo'L— tomentorfe  or  nearly  glabroa-?:  flowers  1-3  in  the  axili^ 
moi^ly  with  abortivf:  stamen.-*:  perianth  densely  white-tomentose,  perastcnft; 
Jobes  oi  the  membranous  wing  euneate-rounded,  nerved  and  somewnat  CROS- 
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late:  ovary  tomentose  above  and  seed  horizontal. — ^Wyoming  and  Colorado 
and  westward. 

2.  Kochia  vestita  (Wats.)  A.  Nels.  Habit  of  the  preceding:  densely  villous 
throughout  and  subtomentose:  ovary  oblong,  nearly  equaling  the  calyx,  very 
pubescent.  (K.  americana  vestita  Wats.  Proc.  Am.  Acad.  9:  93.  1874.) — 
Colorado  to  Nevada. 

Kochia  scoparia  Schrad.  Annual,  pubescent  or  becoming  glabrate;  stem  erect,  slender, 
leafy,  3-8  dm.  tall:  leaves  linear-lanceolate  or  linear,  ciliate,  acuminate,  2-6  cm.  long,  2-4 
mm.  wide,  the  upper  gradually  smaller:  flowers  sessile  in  the  axils  of  the  upper  leaves, 
forming  short  dense  bracted  spikes:  fruiting  calyx-sM^ments  each  with  a  short  triangular 
horizontal  wing. — An  introduction  from  the  old  world;  occasionally  in  our  range. 

7.  SALICORNIA  L.    Samphire 

Low  fleshy  saline  plants,  mostly  herbaceous,  and  with  jointed  stems,  op- 
posite branches,  and  scale-like  leaves.  Flowers  mostly  perfect,  immersed 
by  threes  in  the  depressions  of  a  close  cylindrical  spike.  Calyx  a  fleshy 
rhomboidal  sac  with  an  anterior  opening,  adherent  bv  a  narrow  line  to  the 
rachis.  Stamens  1  or  2,  exserted  in  flower.  Ovary  oblong;  styles  2-3.  Peri- 
carp adherent  to  the  vertical  seed. 

1.  Salicornia  rubra  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  1899.  Annual 
with  a  strong  taproot,  erect,  pyramidal  in  form,  closely  and  divaricately 
branched  from  base  to  summit,  the  opposite  branches  regularly  at  right 
angles  to  the  preceding  pair  and  gradually  shorter  upward,  the  lower  branches 
themselves  similarly  branched,  rather  stout,  about  3  mm.  in  diameter  when 
green,  joints  about  as  long  as  broad:  scales  short,  approaching  triangular, 
much  wider  than  long,  subacute:  fruiting  spikes  2-4  cm.  long,  verv  numerous, 
assuming  a  riiby  red  at  maturity:  middle  flower  higher  than  the  lateral  ones, 
reaching  to  the  summit  of  the  joint:  the  calyx  broadly  ovate,  about  1.5  mm. 
long:  utricle  obscurely  pubescent,  oval,  1  mm.  long.  S.  herodcea. — Strongly 
alkaline  and  saline  shores;  Rocky  Mountain  ponds  and  lakes. 

8.  ATRIPLEX  L.    Saltbush.    Orache 

Annual  or  perennial,  herbaceous  or  shrubby,  usually  more  or  fess  mealy  or 
scurfy-silvery.  Leaves  alternate  or  some  of  them  opposite.  Flowers  monoe- 
cious or  dioecious,  in  axillary  clusters  or  panicled  spikes;  the  staminate  ebrac- 
teate,  and  with  3-5-cleft  perianth;  the  pistillate  without  perianth,  inclosed 
in  a  pair  of  more  or  less  united  compressed  bracts  which  become  enlarged  and 
inclose  the  fruit.  Styles  two;  pericarp  thin  and  membranous;  seed  free  and 
vertical.  For  satisfactory  determination  of  the  species  well-matured  fruiting 
bracts  are  necessary. 

Annual^;  radicle  inferior  or  subascending. 

Fruiting  bracts  very  thin,  broadly  oval 1.  A.  hortensis. 

Fruiting  bracts  triangular-ovate,  herbaceous,  with  free  tips. 

Plant  low  (2-3  dm.),  several  stemmed  from  the  base    .         .         .       2.  A.  subspicata 
Plant  tall  (4-10  dm.),  freely  branching  upward. 

Very  fleshy,  UHually  rubescent  and  glabrate      .         .         .         .       3.  A.  carnosa. 
Scarcely  fleshy,  somewhat  scurfy,  greenish-gray     .         .         .       4.  A.  spatiosa. 
Annuals;  radicle  superior. 

Fruiting  bracts  ovate,  small,  2  mm.  long. 

United,  thin,  unappendaged  .         .         .         .         .         .       6.  A.  Suckleyana. 

Margin  free,  trunoately  3-toothed 6.  A.  Wolfii. 

Fruiting   bracts    rhombic-orbicular,   or  obovate-truncate,   larger, 
3  mm.  or  more  broad. 

Apex  truncate,  with  3-toothed  margin 7.  A.  truncata. 

Indurated  and  sides  appendaged. 

Appendages  more  or  less  herbaceous 8.  A.  ar^entea. 

Appendages  short  fleshy  processes 9.  A.  philonitra. 

Perennials;  radicle  superior. 

Shrubs:  bracts  margined  or  winged. 

Bracts  suborbicular,  thick  and  scurfy 10.  A.  confertifolia. 

Bracts  broadly  winged 11.  A.  catL«ac«B&. 

Base  shrubby:  bracts  thickened. 
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Bracts  indurated,  with  flattened  processes. 

Flattened  vertically .  12.  A.  aptecft. 

Irregularly  flattened .  13.  A.  cuneata. 

Bracts  8i>ongy. 

Sides  appendaged  with  spongy  crests 14.  A.  Nuttallii. 

Sidea  rarely  appendaged,  apex  toothed 16.  A.  pabularia. 

1.  Atriplex  hortensis  L.  Sp.  PI.  1053.  1753.  An  erect  annual,  somewhat 
branched  above,  fruiting  profusely:  the  bracts  large  and  thin,  broadly  oval  or 
ovate,  mucronate,  united  only  at  the  base. — An  escape  from  cultivation  in 
many  places  in  our  range. 

2.  Atriplex  subspicata  (Wats.)  Rydb.  Fl.  Colo.  117.  1906.  A  scurfy  an- 
nual, low  and  usually  branched  from  the  base,  spreading  or  ascending,  1-3  dm. 
high:  leaves  1-.'^  cm.  long,  lanceolate,  often  hastately  lobed:  bracts  rather 
small,  thick,  deltoid  or  lanceolate,  acute.  A.  patida  svbspicata, — From  the 
Saskatchewan  to  Nebraska. 

3.  Atriplex  carnosa  A.  Nels.  Bot.  Gaz.  34:  361.  1902.  Annual^  stout,  at 
length  widely  and  diffusely  branched,  sometimes  nearly  1  m.  high;  stems 
green,  subglabrous:  leaves  thick  and  fleshy,  oblong-lanceolate  or  broader, 
3-7  cm.  long,  on  petioles  less  than  half  as  long,  mostly  entire,  the  larger  ones 
subhastate  or  with  1  or  more  large  teeth  near  the  base:  fruiting  spikes  nu- 
merous, more  or  less  panicled,  at  first  dark  green,  becoming  dark  purple  at 
maturity;  the  large  fleshy  clusters  closely  approximate  in  a  spike  often  1  cm. 
in  diameter:  fruiting  bracts  triangular-ovate,  about  5  mm.  long  and  broad, 
usually  1  or  more  small  teeth  on  the  margins,  smooth  on  the  back  or  with  1 
or  2  fleshy  tubercles. — Saline  areas;  Colorado  and  Wyoming  and  westward  to 
Utah. 

Atriplex  Jiastata  L.  Sp.  PI.  1053.  1753.  This  species,  common  on  both  the  Atlantic  and 
Pacific  coasts,  probably  occurs  sparingly  as  an  introduction  on  wet  alkali  soil.  It  may  be 
known  by  its  thin  hastate-triangular  slender-petioled  leaves;  small  clustery  in  interrupted 
slender  spikes;  otherwise  much  like  the  foregomg. 

4.  Atriplex  spatiosa  A.  Nels.  Bot.  Gaz.  34:  360.  1902.  A  large  erect 
annual,  freely  and  divergently  branched,  often  1  m.  high,  greenish-gray, 
minutely  scurfy  throughout:  leaves  ovate,  2-5  cm.  long,  coarsely  and  irreg- 
ularly toothed,  cuneate  at  base,  rarely  subhastate,  nearly  sessile,  acute  at 
apex  with  a  minute  cusp;  the  floral  gradually  reduced,  becoming  lanceolate 
and  bract-like:  monoecious,  androgynous  at  least  above,  the  flowers  in  small 
axillary  clusters  and  in  ebracteate  terminal  spikes:  calyx  deeply  5-cleft: 
fruiting  bracts  small,  rarely  5  mm.  long,  ovate-triangular  or  orbicular,  ap- 
pressed,  free  above,  with  green  border,  hastately  toothed  near  base  or  with 
several  smaller  teeth,  the  back  usually  crested  with  a  semicircle  of  small 
slender  green  appendages. — Waste  grounds,  loose  banks  and  grades;  Utah  and 
Wyoming  to  Colorado  and  Kansas. 

5.  Atriplex  Suckleyana  (Torr.)  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  134.  1900. 
Erect,  1-2  dm.  high,  somewhat  mealy,  branching  from  the  base:  leavea  thin, 
lanceolate,  sessile,  entire,  acute,  15-20  mm.  long:  sterile  flower-clusters 
arachnoid;  the  calyx  urceolate,  with  inflexed  dorsally  crested  teeth;  pistillate 
flowers  solitary  in  the  lower  axils,  sessile:  fruiting  bracts  ovate,  2  mm.  long, 
membranous,  pubescent:  ovary  surrounded  by  3-4  short  hyaline  sepals. 
(Endolepis  ovata  Rydb.  Bull.  Torr.  Bot.  Club  30:  248.  1903.)— From  Montana 
through  Wyoming. 

6.  Atriplex  Wolfii  Wats.  Proc.  Am.  Acad.  9:  112.  1874.  Slender,  10-15  cm. 
high,  branching  from  the  base,  scurfy-canescent  and  reddish:  leaves  linear, 
8-12  mm.  long,  acute,  sessile:  flowers  very  small,  in  androgynous  axillary 
clusters:  calyx  deeply  5-cleft:  fruiting  bracts  oblong,  scarcely  more  than  1  mm. 
long,  the  herbaceous  summit  broader  than  the  body,  with  a  quadrilateral 
tooth  on  each  side  and  a  small  acute  tooth  in  the  center. — Alkaline  flats; 
Colorado. 

7.  Atriplex  truncata  (Torr.)  Gray,  Proc.  Am.  Acad.  8:  398.  1872.  Scurfy- 
canescent,  either  strict  or  freely  and  widely  branched,  2-5  dm.  high  and  often 
as  broad:  leaves  broadly  ovate,  12-30  mm.  long,  truncate  or  cordate  at  base, 
mostly  acute,  sessile  or  the  lower  short-petioled:  spikes  more  or  less  leafy: 
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caljx  mostly  3-4-parted:  fruiting  bracts  about  3  mm.  long,  oblong-obovate, 
united  up  to  the  nerbaceous  truncately  3-toothed  summit,  the  sides  rarely 
subtuberculate.-^ Wyoming  to  Oregon. 

8.  Atriplez  areentea  Nutt.  Gen.  1:  198.  1818.  Grayish-scurfy  or  silvery- 
glabrate;  starved  and  young  plants  often  nearly  simple  and  erect  and  only 
1-2  dm.  high;  well-nourished  ones  intricately  and  divaricately  branched, 
subspherical  masses  3-8  dm.  in  diameter:  leaves  deltoid  or  triangular-ovate 
or  subrhombic,  often  subhastate,  2-5  cm.  long:  fruiting  bracts  short-pediceled, 
imited  up  to  the  dilated  free  margin  which  extends  nearly  to  theoase;  the 
free  margin  variously  toothed  or  acutely  lobed;  the  sides  irregularly  appen- 
daged  with  herbaceous-tipped  teeth  or  lamellae.  (A.  voliUans  A.  Nels.  Bull. 
Torr.  Bot.  Club  25:  203.  1898.) — From  the  Missouri  River  west  to  Oregon 
and  California. 

9.  Atriplex  philonitra  A.  Nels.  Bot.  Gaz.  34:  358.  1902.  Annual,  silvery- 
white,  with  a  dense  scurfiness,  freely  branched  throughout,  widely  spreading 
and  forming  low  tangled  masses,  2-^6  dm.  high:  leaves  in  young  plants  from 
broadly  ovate  to  orbicular,  3-nerved,  1-3  cm.  long,  on  petioles  mostly  ex- 
ceeding the  leaves;  in  older  plants  very  numerous,  rhombic-ovate  or  sub- 
cordate,  sessile,  on  the  branches  becoming  acute,  gradually  smaller  and  bract- 
like: monoecious,  androgynous,  and  also  with  unisexual  clusters,  floriferous 
and  leafy-bracted  throughout,  the  crowded  clusters  at  the  closely  approx- 
imated nodes  of  the  sple-like  branches:  calyx  small,  only  the  tips  of  the 
sepals  free:  anthers  large:  fruiting  bracts  suborbicular,  about  5  mm.  broad, 
barely  united  above  by  the  irregularly  toothed  narrow  margins,  the  backs 
appendaged  by  short  thick  flat  processes. — Saline  plains;  Colorado,  Wyoming, 
and  ^vest^vard 

10.  Atriplex  confertifolia  (Torr.)  Wats.  Proc^  Am.  Acad.  9:  119.  1874. 
Densely  appressed-scurfy  diffusely  branched  shrub,  somewhat  spinescent, 
3-12  dm.  high:  leaves  ovate  to  obovate,  5-20  mm.  long,  usually  obtuse  at 
apex  and  with  cuneate  base:  flower-clusters  small,  axiUary:  bracts  sessile, 
united  at  the  cuneate  base  around  the  seed  and  broadly  margined  above: 
seed  2  mm.  broad,  filling  the  cavity. — ^Alkaline  plains  and  valleys  through- 
out the  Rocky  Mountain  States. 

11.  Atriplex  canescens  (Pursh)  James,  Wats.  Proc.  Am..  Acad.  9:  120. 
1874.  A  rather  rigid  freely  branched  shrub,  4-10  dm.  high:  ieaves  oblanceo- 
late  to  narrowly  oblong,  entire,  2-5  cm.  long:  flowers  mostly  dioecious,  in  naked 

ganicled  spikes:  calyx  5-cleft:  bracts  at  first  ovate,  becoming  indurated,  ad- 
erent  below  to  the  pedicel  of  the  ovary,  bifid  at  apex  and  with  4  distinct 
broadly  dilated  but  variable  wings.  [A.  ocddentalis  (Torr.)  Diet.  Syn.  5:  537; 
A,  odontophora  Rydb.  Bull.  Torr.  Bot.  Club  31:  404.  1904.]— Clay  and  marl 
cliffs  and  banks;  Dakota  to  Lower  California. 

12.  Atriplex  aptera  A.  Nels.  Bot.  Gaz.  34:  356.  1902.  Perennial,  from  a 
woody  base,  the  annual  stems  tufted,  decumbent  at  base  or  even  depressed, 
more  or  less  branched,  1-3  dm.  high:  leaves  narrowly  oblong,  2-4  cm.  long, 
5-8  mm.  broad,  mostly  obtuse,  cuneately  narrowed  to  a  subsessUe  base:  fruiting 
spikes  paniculate,  crowded,  bracteate;  the  bracts  linear-lanceolate,  gradually 
reduced  upward  or  wanting:  dioecious,  the  fruiting  bracts  united,  scarcely 
stipitate^  somewhat  indurated,  densely-scurfy,  appendaged  with  3-4  more  or 
less  vertical  rows  of  short  vertically  flattened  processes,  some  of  them  often  ex- 
panded but  scarcely  wing-like. — AlkaU  flats;  southern  Wyoming. 

13.  Atriplex  cuneata  A.  Nels.  Bot.  Gaz.  34:  357.  1902.  Perennial,  with 
woody  base,  2-several  dm.  high,  branched  from  the  base,  the  branches 
decumbent:  leaves  numerous,  on  the  erect  branches  of  the  current  year, 
1-4  cm.  long,  entire,  thick  or  semifleshy,  narrowly  to  broadly  elliptic,  obtuse 
at  apex,  cuneately  tapering  into  a  short  petiole:  flowers  dioecious;  the  stami- 
na te  densely  clustered  in  the  upper  leaf-axils  and  in  terminal  spikes;  the 
pistillate  axillary,  1  or  more  in  each  cluster:  fruiting  bracts  united  except  at 
the  tip,  thickened  and  forming  an  ovate  or  subglobose  fruit,  rather  thickly 
covered  with  irregular  rigid  flattened  processes.— Southwestern  Colorado, 
southward  and  westward. 
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14.  Atriplez  Nttttallii  Wats.  Proc.  Am.  Acad.  9:  116.  1S74.  FenaeM, 
with  more  or  lese  woody  base,  diffusely  branched.  2-5  dm.  high,  greenish  bad 
moderately  appressed  scurfy:  leaves  oblong-spat ulate  to  narrowly  obkmefO- 
late,  entire:  staminate  flowers  in  den«e  leafless  spikes:  pistillate  cluBCered  in 
the  axils  and  in  terminal  spikes:  fruitine  bracts  ovate,  strongly  coota^ 
imite<l.  with  toothe^J  margin.?  and  irregularly  crested  or  tubercled  sides. 
'.4.  fMancefAala  Rydb.  1.  c.  4<j:i.y — ^The  "Great  Plains;"  on  alkali  free  €r 
moderately  saline  soil. 

14<z.  Atriidex  Nttttallii  comigata  (Wats.)  A.  Nels.  Lower  and  more  ckedf 
brrinched:  leaves  smaller  and  more  crowded] :  fruiting  bracts  obovate  and 
smaller.     (A.  camigata  Wats.  Bot.  Gaz.  16:  :54.5.  ISOl.) — Arid  plains: Colonda 

1.3.  Atriplez  pabukiris  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  20.3.  1898.  Closely 
appre-Scrd  white-scurfy,  the  -lender  branches  tuf te<l  on  a  lignescent  base,  mostly 
erect.  2-5  dm.  high,  asually  but  slightly  branche^l:  leaves  oblong  to  afanost 
linear.  2-5  cm.  long:  flowers  panicled.  densely  clustered:  fruiting  bracts  unitedy 
oblong-ciineate.  decid^yily  compressed,  4-5  mm.  long,  almost  as  broad  at  the 
3-toothed  summit,  their  .rides  not  muricate. — Moist  strongly  ^llraKTif  soil; 
Wyoming  and  south  into  Colorado. 

\ha.  Atriplez  pabularis  eremicola  ^Osterh.)  A.  Nels.  Base  more  shndibT, 
more  divancately  branched:  fruiting  bracts  often  broader  and  not  nmr 
with  acces?;or\'  teeth  on  the  rotjnde*'!  summit.  ^.4.  eremicola  Osterii.  BdL 
Torr.  Bot.  Club  25:  2S4-  ISOS., — Same  range  as  the  species. 

9.  GRAYIA  H.  6c  A. 

.Slightly  sc'jrfy  or  mealy  and  often  .spiny  undershrubs.  with  entire  ahemate 
leave?*,  small  flowers  in  axiliar>'  cluster?  or  terminal  spikes.  Flowers  diciecicMiB; 
cal\"x  mostly  4-parted.  Fruiting  bracts  completely  united.  obcompresBcd, 
orbicular-flattened,  entire  and  wing-margined,  the  sides  naked  and  somewiial 
reticulate-vein^rd.     Ra*iicle  inferior. 

1.  Grayia  spinosa  Hook..  Moq.  in  DC.  Prodr.  1.3- :  119.  1S49.  Erect, 
diffusely  branche^l.  Z-<  dm.  higlj.  the  branchlets  frequently  spineeeent: 
leaves  rather  fl-r-hy,  elabroa^  or  at  first  with  the  young  branches  somevint 
mealy,  oblance'^late.  -r  pat  ulate  or  obovate,  10-25  mm.  long,  obtuse  or  acotc^ 
narrowed  it  ba.se  inl  sometimes  petioled:  staminate  flowers  in  axillary chistcn^ 
the  pL-:t:Ilate  mostly  spiciie:  fruiting  perianth  .VIO  mm.  in  diameter,  eeaaik; 
STno«'jt.h,  emargi-iate.  thin,  white  or  pinkish,  the  see^l  asually  centiaL  C 
poi/jilo'.de :  H.  <fc  A. — .\lkaline  soil:  throuzho-i'  our  range  and  westward. 

2.  Grayia  Brandegei  Gray.  Proc,  Am.  -\ca'l.  11:  101.  1S76.     Lower  and 
ur:arrri'r<i.  more  m^raly:  leav-s  linear-spat -i la ie:  fniting  bracts  smaller,  \ 
meily.  re-.'ise  at  bxse.    sometimes  ^i-winge*^],   sessile:  style  short,  inch 
— .So'ithwest  Colora^lo. 

10.  SUCKLEYA  Gray 

-\  nearly  glabrous  irmual.  with  branching  prostrate  stems,  and  suborbicnlir 
leaves  o.i  long  petio:*^:-.  Monoeeio'is.  the  flower?-  in  axiilarj-  clusters.  Peii- 
carp  nake'i.  r  M^.^ia-stii'.':.  -R-ith  crested  margins  and  2-roothe*rapex. 

1.  Suckleya  Suckleyana  Torr.  Ryib.  Mem.  X.  Y.  Bot.  Gard.  1:  133.  1900L 
^TCkfjozh.  or  -orrie'.v:*at  -^;rfy :  the  sTeir.s  prr/r-trate  or  aso*-nding.  2-3  dm.  kna: 
leave*  12-25  mrri.  lonz.  on  s^^mewhat  lor.ger  slender  pe*:ol'=-s.  acutely  repud- 
dentate:  flo-aers  in  axii.iry  clusters,  the  stamiriate  above:  call's  parted  10 
theba-s-':;  iriir.nz  bracks  .>-^  mm.  broad,  flattene^l.  surrounded  "by  a  uanw 
crenate-'ientic'ilate  m.irein:  seed  large,  filling  the  cavity.  S.  petiaiaris  K^mf, 
— Throughout  O'lr  ranee  but  rare. 

11.  EUROTIA  Adan.s. 

Ixiw  pubescent  undershrubs  with  alternate  entire  leaves  and  monoerioni 
or  dioecious  flower^  in  small  axillar.'  and  somewhat  spicate  clustcfs.   Odyx 


CHENOPODIACEAE    (GOOSEFOOT   FAMILY)  169 

4-parted.  Stamens  with  slender  exserted  filaments.  Stjles  2,  somewhat 
hairy,  exserted.  Pericarp  conical,  of  obcompressed  umted  densely-hairy 
2-homed  bracts. 

1.  Eiirotialanata(Pursh)Moq.  Enum.Chenop.81.  1840.  White-tomentose 
throughout  with  stellate  hairs  (often  turning  reddish-brown),  at  least  the 
base  shrubby:  leaves  Hnear  to  narrowly  lanceolate,  with  revolute  margins: 
calyx-lobes  hairy:  fruiting  bracts  lanceolate,  nearly  covered  by  4  dense  spread- 
ing tufts  of  long  silvery- white  hairs. — New  Mexico  to  Oregon  and  Manitoba; 
known  as  Winter  Fa.t  or  White  Sage,  and  valued  as  forage. 

12.  SARCOBATUS  Nees.     Greasewood 

A  subspinescent  rigidly  branched  shrub  with  alternate  linear  fleshy  leaves, 
and  bractless  monoecious  or  dioecious  flowers.  Staminate  flowers  without 
calyx,  in  close  terminal  spikes;  stamens  2-5,  irregularly  arranged  under  a 
stipitate  peltate  scale.  Pistillate  flowers  solitary,  axillary;  the  perianth  ad- 
herent at  the  contracted  somewhat  2-lipped  apex  to  the  base  of  the  stigmas, 
laterally  margined  by  a  narrow  erect  sh^tly  2-lobed  border,  which  at  length 
becomes  a  broad  circular  horizontal  membranous  veined  wing;  style  lateral, 
terminated  by  two  thick  exserted  unequal  stigmas. 

1.  Sarcobatus  venniculatus  (Hook.)  Torr.  Emory's  Rep.  150.  1848.  Gla- 
brous or  slightly  pubescent  on  young  branches,  with  smooth  white  bark, 
5-25  dm.  high:  leaves  pale  green,  somewhat  3-angled,  2-5  cm.  long:  fruiting 
calyx  coriaceous,  about  5  mm.  long,  the  winged  margin  7-12  mm.  broad. 
— Moist  saline  flats;  throughout  our  range  and  west  to  Nevada. 

13.  SALSOLA  L. 

Ours  an  introduced  saline  annual,  with  fleshy  sessile  subcylindrical  leaves 
and  sessile  soUtary  2-bracted  perfect  flowers.  Calyx  5-sepaled,  becoming 
horizontally  5-winged,  inclosing  the  fruit.  Stamens  5.  Stigmas  2.  Fruit  a 
flattened  utricle  enveloping  the  horizontal  seed. 

1.  Salsola  pestifer  A.  Nels.  Bushy-branched,  at  first  soft  and  succulent,  in 
age  rigid,  often  1  m.  broad  and  high:  leaves  and  outer  branches  bright  red  at 
maturity;  the  linear  leaves  becoming  rigid  and  prickle-tipped:  calyx  membra- 
nous, conspicuously  veiny  on  the  wmgs.  (S.  Tragus  of  Am.  authors,  not  S, 
Tragus  L.) — ^The  now  widely  distributed  Russian  TmsTLE. 

14.  SUAEDA  Forskal. 

Annuals  or  frutescent  perennials  with  subterete  fleshy  leaves  and  axillary 
clustered  or  solitary  flowers.  Flowers  perfect  or  polygamous,  minutely  bracte- 
olate.  Calyx  5-cleft,  its  lobes  unappendaged  or  more  or  less  strongly  keeled 
or  crested,  or  at  length  somewhat  winged.  Stamens  5.  Seed  compressed, 
the  testa  shining,  black  and  crustaceous. 

Wholly  herbaceous. 

Erect  annuals;  calyx  cleft  to  below  the  middle. 

Calyx  lobes  unappendaged 1.  S.  diffusa. 

Calyx  lobes  carinate-crested 2.  S.  erecta. 

Decumbent  perennial  [sometimes  annual  (?)] 3.  S.  depressa. 

Woody-based  perennial     ,         . 4.  S.  Moquinii. 

1.  Suaeda  diffusa  Wats.  Proc.  Am.  Acad.  9:  88.  1874.  Smooth  or  more  or 
less  pubescent,  green  or  often  purple,  erect,  diffusely  branching,  3-5  dm.  high: 
leaves  subterete,  1-4  cm.  long;  the  floral  ones  similar  but  shorter,  usually 
rather  distant  on  the  branchlets:  clusters  2-4-flowered:  calyx  cleft  below  the 
middle,  fleshy  but  not  carinate. — From  the  upper  Missouri  to  Mexico. 

2.  Suaeda  erecta  (Wats.)  A.  Nels.  Erect  with  ascending  branches,  3-6  dm. 
high:  leaves  smooth,  Unear,  broadest  at  base,  1-3  cm.  long;  the  fLoT^V^^xXi^x^ 
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Unear-fiubukte:  calyx-lobes  carinate-creeted:  seed  1  mnL  broad,  Ufjatiy  ratio- 
ulaPted.  Suaeda depre9*a ereda  Wats.  {Dandia  ereda  A.  Nels.  Bot.  Gas.  M:  36i. 
1902.) — Strongly  alkaline  soil;  from  the  Dakotas  to  southern  California. 

3.  Suaeda  depressa  (Pursh)  Wats.  1.  c.  89.  Perennial  from  a  deep  wt 
slender  root  or  more  rarely  annual;  branched  from  the  base,  the  braxMBfaei 
decumbent  or  ascending,  3-4  dm.  high:  leaves  linear,  1-3  cm.  long,  broadeat 
at  base,  the  uppermost  shorter,  and  broader,  becoming  ovate:  one  or  man 
of  the  calyx-lobes  keeled  in  fruit :  seed  dull,  minutely  reticulated. — Saline  nil; 
throu^out  the  Rocky  Mountain  States. 

4.  Suaeda  Moquinii  (Torr.)  A.  Nels.  Perennial  from  a  woody  baae,  with 
erect  herbaceous  branches,  3-7  dm.  high:  leaves  linear,  subterete,  IHl  cm. 
long;  the  floral  idmilar:  calyx  rather  large,  deeply  cleft:  seed  finelv  tubereolate. 
Suaeda  Tarreyana  Wats.  (Dondia  Moquina  A.  Nels.  1.  c.  363.) — f^om  Colonulo 
and  Wyoming  to  California. 

38.  AMARANTHACEAE  J.  St.  Hil.    Amaranth  Familt 

Ours  annuals  with  simple  mostly  entire  leaves  destitute  of  stipules.  Flov- 
ers  smaU,  perfect  or  unisexual,  sohtary  or  clustered,  usually  subtended  by 
Bcarious  bracts  (mostly  3).  Perianth  of  2-5  either  herbaceous  or  acanous 
segments  (sepals)  which  are  distinct  or  united  at  the  base.  Stamens  ae  many 
as  the  sepals,  or  rarely  fewer.  Ovary  1-celled,  l-o\'uled,  utricular  in  fruit. 
Seed  mostly  smooth;  the  embrj'o  annular. 

Astbers  2-eell€»d:  leaves  alternate. 

Flowers  morioeciouB  or  dioecious,  all  with  3-5  sepals    .         .         .         .1.  AmaxvatkoH. 

Flowers  dioecious:  cal>-z  wantinc  in  the  fertile  flowers   ....     2.  Acnida, 
Anthers  l-cellefi:  flowers  perfect;  leaves  mostly  opposite. 

Leaves  seMsile:  flowerb  spicate 3.  FroeUdm. 

Leaves  petiolate;  flowers  axillary 4.  CladotfagJaL 

1.  AMARAHTHUS  L.     AMARikXTH 

More  or  less  branched  annuals,  either  glabrous  or  pubescent,  with  tiiin 
veiny  pinnately- veined  petioled  leaves.  Flowers  small,  monoecious,  polyf- 
amoui^,  or  dioeciouif,  green  or  purplish,  in  axillary-  or  spiked  clusters  or  ^Mke- 
lets.  iStaminate  flowers  usually  mingled  with  the  more  numerous  pistillate 
ones.  Sepals  2-5,  distinct  or  united  at  the  base.  Utricle  ovate  or  oblong, 
2-.'^>>eakefi,  usually  circumecissile.  Nearly  all  the  species  are  troubleaame 
wefr^i-i.  many  of  them  introduced. 

Utncle  circumsciwile,  the  top  coming  off  ae  a  lid. 
Flower*  in  dense  epjke«.  rnortly  tennirial;  rtamens  5. 
Plants  pubescent,  at  leaet  upward. 

Spikes  thick,  erect 1.  A.  retxoflcBCH. 

Spikes  derj'ier,  panicled 2.  A.  byfondiM. 

Plaiit  glabrou*?.  or  nearlv  kj, 

8pine-t.>«aihnj(  m  the  leaf-axils 3.  A.  ipiiKMaa. 

Not  epine- rearing  4.  A.  Vomtiin^ 

Flowerff  in  w-'ia!!  nx/llary  Hurters  or  spikes;  stamenj  3. 

Plant  *fr*f<:\  o-jt  r^u^hy- branched 5.  A.  sraeeiauML 

Plant  pro^^rar*- ma^i'r'j 6.  A.  blHoidoL 

Utricle  in'i*'hjsi*T.'.  fal.'ir^  away  inclosed  in  the  perianth. 

Bract*  not   ex'»*:-rijf  *.:.*-  Mfpals 7.  A.  Torrejri. 

Bracts  twice  &b  ,'.r.g  ac  the  sepals 8.  A.  PaJmariL 

1.  AmaranthuE  retroflezus  L.  Sp.  PI.  991.  1753.  Rouglmh  and  more  cr 
less  pu>>e(sc^^rit :  i-Xf^rrL^  frrect.  stout,  3-12  dm.  high,  more  or  less  branched: 
leaves  ovat-e  to  rhomb ic-f^vate.  dull  green,  with  undulate.-  margins,  5-10  em. 
long,  cunfrat-f.-ly  riarr^jwwi  at  base  and  often  dwrurrent  on  th*r  lone  petiofe: 
flowf-rj;  Kre**n,  mojifjacloxni.  in  stout  thick  crowded  ffrec-t  spik*^:*;  the  braetv 
lanc«^'lat-e  an'i  att^nuat*;  to  a  rigid  awn^  twice  a«r  lon;r  a«i  the  bcarious  aepak: 
utricle  .scarcely  equaling  the  sepals,  slightly  wrinkled. — Now  common  as  * 
wetJ^i  evervwbere. 
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2.  Ainaranthus  hybridus  L.  Sp.  PL  990.  1753.  Very  similar,  but  slender 
and  with  smaller  leaves,  darker  green  or  purplish:  spikes  linear-cylindric, 
axillary  and  forming  crowded  terminal  panicles,  ascending  or  somewhat 
epreadmg  or  drooping:  sepals  oblong,  acute  or  cuspidate. — Like  the  preceding, 
naturalized  from  tropical  America  and  now  widely  distributed. 

3.  Amaranthus  spinosus  L.  Sp.  PI.  991.  1753.  Stem  stout  and  rigid, 
freely  branched,  3-10  dm.  high:  leaves  ovate  to  lanceolate^  tipped  with  the 
excurrent  midrib  and  bearing  a  pair  of  rigid  stipular  spines  m  tne  axils:  flow- 
ers in  terminal  spikes  and  axillary  clusters:  the  subulate  bracts,  1-nerved  se- 
pals, and  the  thin  imperfectly  circumscissile  utricle  subequal. — Infrequent 
weed  in  our  range. 

4.  Amaranthus  Powellii  Wats.  Am.  Acad.  10:  347.  1875.  Glabrous,  erect 
and  slender,  with  ascending  branches  and  spikes,  reddish,  5-8  dm.  high  or 
more:  leaves  thin,  2-several  cm.  long^  oblong  to  narrowly  lanceolate,  on  slen- 
der petioles:  terminal  compound  spike  erect,  narrow  and  somewhat  leafy; 
bracts  solitary,  subulate,  rigid,  pungent:  utricle  equaling  the  oblong  obtuse 
sepals:  seed  orbicular,  1  mm.  broad.  (A.  Wrightti  Wats.  1.  c.  12:  275.)— 
Colorado,  in  the  Arkansas  Valley. 

5.  Ainaranthus  graecizans  L.  Sp.  PI.  990.  1753.  A  pale  glabrous  annual, 
with  whitish  stems;  diffusely  branched  from  the  base:  leaves  oblong-spatuLate 
to  obovate,  obtuse  or  retuse:  flowers  polygamous  in  small  axillary  clusters; 
bracts  subulate,  rigid,  pungently  awned,  the  lateral  ones  much  smaller  or 
wanting:  utricle  rugose,  exceeding  the  3  membranous  sepals:  seed  less  than 
1  mm.  broad.  A.  albus  L. — Known  as  Tumbleweed,  since  it  is  freely  up- 
rooted when  mature  and  driven  about  on  the  plains  by  the  wind. 

6.  Amaranthus  blitoides  Wats.  Proc.  Am.  Acad.  12:  273.  1876.  Branched 
from  the  base;  the  branches  prostrate,  forming  mats:  leaves  small,  5-20  mm. 
long,  obovate-spatulate,  tapering  into  the  slender  petiole:  spikelets  short; 
bracts  ovate-oblong,  short-acuminate,  nearly  equal:  utricle  not  rugose:  seed 
about  1  mm.  broad. — A  very  troublesome  weed  in  waste  and  cultivated 
ground. 

7.  Amaranthus  Torfeyi  (Gray)  Benth.,  Wats.  Bot.  Cal.  2:  42.  1880.  Gla- 
brous, erect,  with  grooved  stem,  3-8  dm.  high:  leaves  mostly  lanceolate, 
narrowed  to  an  obtuse  apex:  flowers  either  monoecious  or  dioecious,  in  slen- 
der terminal  spikes  and  in  axillary  clusters:  sepals  of  the  sterile  flowers  oblong- 
lanceolate,  acute;  the  fertile  obovate-spatulate,  entire,  retuse  or  emarginate, 
deciduous  with  the  indehiscent  utricle:  bracts  cuspidate,  scarcely  equaling 
the  fruit. — Colorado  and  southward. 

8.  Amaranthus  Palmeri  Wats.  Proc.  Am.  Acad.  12:  274.  1876.  Somewhat 
pubescent  above,  stout,  branching,  5-8  dm.  high:  leaves  oblong-rhomboid, 
3-5  cm.  long,  equaled  by  the  petiole,  the  upper  reduced  and  narrow:  spikes 
elongated-linear,  leafy  at  base;  bracts  solitary,  rigid,  narrowed  into  an  awn: 
flowers  dioecious:  sepals  5,  spatulate,  half  as  long  as  the  bracts:  utricle  dry, 
indehiscent. — Rare  in  our  range;  to  be  expected  in  southern  Colorado. 

2.  ACNIDA  L.     Water  Hemp 

Ours  an  annual  glabrous  herb,  with  alternate  petioled  pinnately- veined 
long-petioled  leaves.  Flowers  dioecious,  small,  green,  3-bracted,  in  elongated 
spikes.  Staminate  flowers  of  5  thin  oblong  and  mucronate  sepals,  longer  than 
the  bracts,  and  as  many  stamens  with  oblong  anthers;  the  cells  of  the  latter 
united  only  at  the  middle.  Pistillate  flowers  with  lance-subulate  bracts  longer 
than  the  ovary;  the  calyx  wanting.  Fruit  a  thin  membranous  utricle,  smooth 
and  even.    Seed  erect,  smooth  and  shining. 

1.  Acnida  tamariscina  (Nutt.)  Gray,  Am.  Nat.  10:  489.  1876.  Tall  and 
erect,  with  slender  flexuous  branches,  often  1  or  2  m.  high:  flowers  in  elongated 
panicled  spikes:  utricle  indehiscent,  ovoid,  somewhat  tubercled:  stigmas  very 
long,  divergent,  plumose-hispid.  A.  tuhercvlata, — Low  wet  sandy  shores; 
rare  in  our  range;  Colorado  and  southeastward. 
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3.  FROELICHIA  Moendi 

Erect  woolly  or  eilk^  annuals,  with  narrow  opposite  leaves,  peif ect  Mxuttei 
flowers  in  panicled  spikes.  Calyx  tubular,  5-cleft  at  the  summit,  2-5  cwftai 
on  the  tul^  or  sometimes  tubennilate  in  fruit.  Stamens  5,  the  united  fib- 
ments  forming  a  tube  5-cleft  at  summit  and  bearing  the  1-oelled  anthcn  be- 
tween the  lobes.  Ovary  ovoid;  the  utricle  indehiscent  and  incloBed  in  tke 
stamen-tube. 

Spikes  all  opposite 

Spikes  alternate,  at  least  in  jmrt 


1.  Froelichia  floridana  (Nutt.,  Moq.  in  DC.  Prodr.  1.7:  420.  1^9.  Stool, 
suberect.  with  slender  branches,  ^^o  dm.  high:  leaves  from  oblaneeohle 
below  to  linear  on  the  pedunciilate  stem:  spikes  opposite:  fruiting  adjx 
verticallv  wing-crested. — From  Colorado  to  Texas  and  Florida. 

2.  Froelichia  gracilis  Moq.  in  DC.  Prodr.  V^:  420.  1S49.  Similar  but 
smaller  and  slenderer:  leavers  linear  or  the  lower  spatulate  and  subpecioled: 
spikes  'at  least  some  of  themy  alternate:  friiting  calj-x  with  vertieal  Tum% 
of  tubercles  or  these  confluent  into  crests. — Colorado  to  Kanmg  and  Texas. 

4.  CLADOTHRIX  Nutt. 

Low  annual,  or  erect  and  woody  at  ba^ie.  with  small  rounded  entire  pctiohte 
leaves.  Flowers  -^hrskCled:  bracts  concave,  hyaline.  Perianth  of  5  enrt  eaoal 
oblong  rigid-scario^js  sepals,  somewhat  pilorie  with  verticillately  branrnwl 
hairs.    Anthers  large,  oblong.    Utricle  ovate-globose,  indehiacent. 

1.  Cladotfariz  Umu^nosa  Nutt.  Moq.  in  DC.  Prodr.  IV:  360.  1S19.  Fk«- 
trate  or  ascending.  di5^jsely  branche<l:  leaves  round-obovate  to  rfaomboidsl^ 
more  or  less  atten^jate  at  Vjase.  often  in  threes:  flowers  mostly  in  paiis:  sepals 
twice  longer  than  the  broa/ier  hairj'-tippe^i  V^racts. — From  S".  Canfomia  < 
ward  through  S.  Colorado  to  .Arkansas  and  Texas. 

39.  mrCTAGINACEAE  Lindl.     Four-o'clock  Famlt 

Herbs,  with  stems  more  or  less  swollen  at  the  joints  and  mostly  i 
entire  leaves.  Cal;.-x  fibular  or  f*innelfonn.  4-5-lobed.  usually  delicate  in 
text -ire  and  more  or  less  colore*^!  like  a  corolla,  its  jxrrsLstent  base  constricted 
above  the  l-cpllp<i.  1 -seeded  ovarj-  arid  "rx:<rorri:r:g  indurated  into  a  nut-like 
pericarp.  Corolla  wanting.  Flowers  'i.TiVxriliV-ly  cl'istered  and  subtended 
by  an  involucre  in  oir  genera  .  .Stamei^^  fe^-,  s lender.  Fruit  grooved^ 
ribbed  or  winged. — 'AUionujc^.^ie., 

Ir.volucr*  i.-.«;r.4r45e>d  ..'.  in.'.      . 1. 

Itv'jlicre  a/irc.-eft^*.-.*.  a-i  ve.r.er:  :a  frJt. 

IsTol-irre  'j-.'.'',*fi 2. 

Invol'icr* -i-./-j*»-i   . 3.  W4 

IcToI'jcTal  V.ra/r.s  .:jrt;r»ct 4. 


1.  MERABILIS  L.    Four-o'clock 

Perennial  herb=  with  opposite  leaves  r.frarly  eq'-jal  in  the  pairs.  Pedimdei 
solitary.'  in  the  axiL?  or  piriicu:ate.  Invo!  icre  ca!;.-x-!;ke.  .>Iobed.  not  chan^Bd 
in  iri:\.  'i-^flowered.  Periar^th  tul>ular-finnelfo.Tn.  .Stamens  as  long  as  the 
wrriarj'h:  the  f.lanieri*.=:  united  at  the  base,  rftigma  capitate.  gramiiateL 
Frilt  sdobose  ro  ovate-^A^lone.  smooth  or  onlv  .shglitlv  ribbed  or  ' 
— 'Includes  .4  Uim.  Mia  Kydb.; 


In^^reMenoe  ffl^rhte 1.  M.  1 

loBortaeenee  very  fia^JuLAr  pubcsceat 2.  M.  ozytrnplniikt. 
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1.  Mirabilis  multiflora  (Torr.)  Gray,  Bot.  Mex.  Bound.  173.  1859.  Some- 
what pubesceat  but  not  glandular,  widely  branche^jL  3-6  dm.  high:  leaves 
broadly  ovate  or  deltoid,  3-7  cm.  long,  mostly  rounaed  at  base,  on  petioles 
much  shorter  than  the  blades:  involucres  usuallv  6-flowered:  perianth  tubular- 
funnelform,  3-5  cm.  long,  pale  rose  to  puiTple,  the  ovate  lobes  shorter  than  the 
somewhat  greenish  tube:  fruit  6-8  mm.  long,  obtuse,  slightly  ribbed  below. 
Qiiamoclidion  midtiflorum  Torr. — Colorado  to  Texas  and  California. 

2.  Mirabilis  ozybaphoides  Gray,  1.  c.  Stems  procumbent,  diffuse,  slender: 
leaves  all  deeply  corcfate,  on  rather  long  petioles,  lowest  reniform,  upper  ones 
acuminate,  often  subangled:  involucre  3-flowered,  deeply  5-cleft,  very  viscid- 
glandular  as  is  also  the  peduncles  in  the  loose  panicle;  lobes  ovate,  rather 
acute,  a  little  shorter  than  the  campanulate  perianth:  stamens  3:  fruit  sub- 
globose-obovoid,  glabrous,  destitute  of  ribs  or  angles^  blackish.  (AUionieUa 
oxybaphoides  Rydb.) — Colorado  to  Texas  and  Calif orma. 

2.  ALLIONIA  Loefl.    .    * 

Herbs,  simple-stemmed  or  dichotomously  branched,  with  opposite  leaves 
and  flowers  m  terminal  panicles.    Involucres  mostly  6-lobed,  3-5-flowered, 
becoming  enlarged  and  reticulate-veined  in  fruit.     Perianth  campanulate.* 
Stamens  usually  3,  sometimes  5.    Fruit  obovoid  or  clavate,  strongly  ribbed, 
pubescent  in  our  species. — Oxyhaphus  in  part. 

Stems  more  or  less  hirsute  from  base  to  summit. 

Leaves  also  hirsute 1.  A.  hirsuta. 

Leaves  glabrous  or  nearly  so 2.  A.  pilosa. 

Stems  glabrous  below,  more  or  lesd  viscid-puberulent  upward. 

Leaves  ovate  or  cordate 3.  A.  nyctaginea. 

Leaves  lanceolate  to  linear. 

Perianth4obes  4,  deeply  bifid 4.  A.  glandulifera. 

Perianth-lobes  4-5,  entire  (?). 

Branched  from  the  base;  the  stems  diffuse  .      .        •         •        .     6.  A.  diffusa. 
Mostly  simple  and  erect. 

All  the  leaves  linear 6.  A.  linearis. 

Some  of  the  leaves  broadly  lanceolate  .        .        .        .    7.  A.  lanceolata. 

1.  Allionia  hursuta  Pursh,  Fl.  Am.  Sept.  2:  728.  1814.  Rather  roughly 
hirsute  or  pilose  throughout,  with  jointed  hairs,  2-5  dm.  high:  leaves  from 
broadly  to  narrowly  lanceolate  or  oblong,  sessile  or  the  lowest  short-petioled: 
inflorescence  rather  short:  involucre  pubescent:  stamens  3  or  5:  fruit  narrowly 
ovoid,  with  obtuse  ribs,  pubescent.  Oxyhaphus  hirsutus. — Minnesota,  west- 
ward and  southward  to  Colorado. 

la.  Allionia  hirsuta  aggreeata  (Ortega)  A.  Nels.  A  reduced  form  with  the 
involucres  solitary  in  the  axils  of  the  upper  leaves.  See  the  analogous  forms 
2a  and  6a  below.  {Calyxhymenia  aggregaia  Ortega,  Nov.  or  Rar.  PI.  8:  pi.  11. 
1798.) — Wyoming  to  the  Dakotas. 

2.  Allionia  pilosa  (Nutt.)  Rydb.  Bull.  Torr.  Bot.  Club  29:  690.  1902. 
Resembling  the  preceding,  but  the  stem  less  hirsute,  often  glabrate  except 
below  the  nodes:  leaves  glabrate  or  finely  hirsute,  lanceolate  of  narrower, 
narrowed  but  blunt  at  apex,  sessile  or  nearly  so:  involucral  lobes  acute:  calyx 
white,  1  cm.  broad:  fruit  obovoid,  5-ribbed  and  transversely  rugose. — Same 
range  as  the  preceding  and  farther  south. 

2a.  Allionia  pilosa  decumbens  (Nutt.)  A.  Nels.  Stems  low.  with  decum- 
bent base:  leaves  narrower  and  glabrate:  the  inflorescence  reduced  to  invo- 
lucres solitary  in  uppermost  axils.  Calymenia  decumbens  Nutt.  Gen.  1:  26. 
1818. — ^The  upper  Missouri  region  and  said  to  extend  to  Mexico. 

3.  Allionia  nyctaginea  Michx.  Fl.  Bor.  Am.  1:  100.  1803.  Stems  somewhat 
4-angled,  nearly  glabrous,  4-8  dm.  high:  leaves  broadly  ovate,  acute  with  cor- 
date or  rounded  base.  4-8  cm.  long,  petioled,  glabrous  or  glabrate:  inflores- 
cence more  or  less  pubescent:  perianth  red:  stamens  and  style  exserted:  fruit 
oblong,  pubescent.  Oxyhapkus  nyctaginea,  [AUionia  fhribunda  (Choisv) 
Kuntze,  Rev.  Gen.  653.  1891.] — New  Mexico  to  Wyoming  and  far  to  the 
eastward. 
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4.  AUionia  glandulifera  A.  Nels.  Bot.  Gaz.  34:  364.  1902.  Erect,  ample 
or  branched  perennial;  stems  minutely  striate,  white,  glabrous  and  fthinitig 
below,  greener  upward,  3-5  dm.  high:  reaves  linear  to  lanceolate,  glabrous  or 
the  uppermost  viscid-pubescent:  inflorescence  a  freely  branched  cyme,  nearly 
nakea,  usually  densely  viscid  or  glandular-pubescent:  involucre  about  1  cm: 
broad,  with  elliptic-ovate  subacute  bracts:  calvx  white  or  pinkish,  broadly 
fimnelform,  7-10  mm.  long;  its  limb  deeply  4-iobed,  each  lobe  bifid,  giving 
8  subequal  obtuse  elliptic  segments:  fruits  ribbed  and  pubescent. — ^Through- 
out the  central  Rocky  Moimtains. 

5.  Allionia  diffusa  Heller,  Minn.  Bot.  Stud.  2:  33.  1898.  Branched  from 
the  base  and  diffusely  spreading:  stems  whitened  and  glabrous  below,  the 
middle  part  often  marked  with  hairy  lines,  the  inflorescence  ^ndular- 
pubescent:  leaves  lanceolate  to  linear:  involucres  in  close  terminal  cymes,  with 
triangular-lanceolate  lobes:  calyx  rose-color,  its  lobes  broadly  obovate. — 
Said  to  occur  from  N.  Dakota  to  Kansas  and  Arizona. 

6.  Allionia  linearis  Pursh,  Fl.  Am.  Sept.  2:  728..  1814.  Glabrous  except 
for  a  glandular-puberulence  above;  stems  slender,  erect,  3-6  dm.  high:  leaves 
linear,  thick,  3-9  cm.  long:  involucral  lobes  broadly  ovate,  obtuse:  calyx 
campanulate,  purple,  with  ovate  lobes:  stamens  and  style  exserted  as  is  also 
the  case  in  the  two  preceding  species:  fruit  oblong-ovoid,  ribbed  and  tuber- 
culate,  pubescent.  Oxybaphus  angustifolivs.  {A.  divaricata  Rydb.  1.  c.) — 
From  the  base  of  the  Rocky  Mountains  eastward  into  tne  plains  and  south 
to  Texas. 

6a.  Allionia  linearis  Bodinii  (Holz.)  A.  Nels.  A  low  form  with  reduced 
inflorescence,  the  lower  involucres  often  solitary  in  the  axils.  Oxybaphus 
Bodinii  Holz.  Contrib.  U.  S.  Nat.  Herb.  1:  287.  1893.— From  Wyoming  to 
New  Mexico. 

7.  Allionia  lanceolata  Rydb.  1.  c.  691.  1902.  A  branched  perennial; 
stems  erect  or  ascending,  glabrous  below,  viscid-pubescent  with  short  hairs, 
4-15  dm.  high:  lower  leaves  short-pet ioled,  the  upper  sessile;  blades  lanceolate 
or  ovate-lanceolate  to  almost  linear,  3-10  cm.  long,  very  thick,  obtuse  or 
blunt  at  the  apex:  involucres  numerous,  in  terminal  cymes,  1-1.5  cm.  wide, 
lobes  rounded-ovate,  sometimes  acutish:  perianth  pink,  about  10  mm.  broad: 
fruit  obovoid,  4.5-6  mm.  long,  with  usually  4-5  broad  ribs  and  finely  tuber- 
culate  faces.  (A.  sessilifolia  Osterh.  Bull.  Torr.  Bot.  Club  32:  611.  1905.) 
— Minnesota  to  Colorado  and  Texas. 


3.  WEDELIA  Loeff. 

Annual  or  perennial  herbs,  with  opposite  very  unequal  leaves,  and  axillary 
pedunculate  flowers.  Perianth  with  an  oblique  4-  or  5-lobed  limb.  Frmt 
ovate,  compressed,  smooth  and  convex  on  the  inner  side. 

1.  Wedelia  incarnata  (L.)  Kuntze,  Rev.  Gen.  PI.  533.  1892.  Stems  slen- 
der, branching,  prostrate;  pubescence  viscid,  short  or  floccose:  leaves  ovate: 
lobes  of  the  involucre  concave:  calyx  rose-colored  or  white:  fruit  with  a 
double  line  of  tubercles  on  the  back,  surrounded  by  a  rigid  winged  margin, 
toothed  and  inflexed:  stamens  3.  AUionia  incar?ia/a.--Southern  Colorado 
to  Texas  and  California. 

4.  ABRONIA  Juss. 

Often  prostrate,  and  usually  more  or  less  viscid-pubescent,  with  thick  op- 
posite unequal  leaves,  and  elongated  axillary  and  terminal  peduncles;  flowers 
usually  very  fragrant  and  showy.  Tube  of  the  perianth  elongated,  and  the 
limb  of  5  (or  4)  obcordate  or  emarginate  segments.  Stamens  unequal,  ad- 
nate  to  the  tube.  Fruit  coriaceous  or  indiu*ated,  1-5- winged,  mostly  retic- 
ulately  veined,  inclosing  a  smooth  cylindrical  achene,— (Includes  Tripterocalyx 
Hook.) 
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Perennials;  fruit  coriaceous,  the  narrow  wings  not  encircling  the  fruit. 
Flowers  white,  2-3  cm.  long. 

Leaves  glabrous;  fruit-win^s  narrow 1.  A.  fragrans. 

Leaves  puberulent;  fruit-wings  broad 2.  A.  salsa. 

Flowers  greenish,  2  cm.  or  less  long. 

Involucral  bracts  4-5  mm.  long;  fruit  biturbinate    ....     8.  A.  ammophila. 

Involucral  brae  A  7-15  mm.  long*  fruit  turbinate    .         .         .         .     4.  A.  elliptica. 
Annuals;  wings  of  fruit  broad,  orbicular,  net-veined. 

Wings  of  fruit  double;  terminating  above  in  disks     .         .         .         .     5.  A.  Carletonii. 
Wings  of  fruit  single;  completely  encircling  it. 

Prostrate;  wings  of  fruit  emarginate 6.  A.  micrantha. 

Erect;  wings  of  fruit  entire 7,  A.  cycloptera. 


1.  Abronia  fragrans  Nutt.  Hook.  Kew  Journ.  Bot.  5:  261.  1853.  From 
nearly  glabrous  and  somewhat  glaucous  to  moderately  white-hirsute  and 
viscia;  perennial,  with  branched  ascending  or  erect  stems,  2-6  dm.  high: 
leaves  n-om  oval  to  oblong-elliptic,  obtuse,  the  base  rounded  or  cuneate, 
3-7  cm.  long:  involucral  bracts  ovate-oblong  or  obovate,  1-2  cm.  long:  flowers 
very  numerous,  white,  2-3  cm.  long:  fruit  coriaceous,  with  2-5  narrow  wings. — 
From  Montana  to  New  Mexico  and  eastward  to  the  Missouri. 

la.  Abronia  fragrans  glaucescens  A.  Nels.  Bot.  Gaz.  34:  364.  1902.  Stems 
glabrous  at  least  below,  slightly  puberulent  and  viscid  toward  the  inflores- 
cence: leaves  glabrous,  pale  green  above  and  more  or  less  glaucous  beneath: 
fruit  terminating  in  a  conical  beak  one  third  as  long  as  the  narrowly  winged 
obconical  body. — Northern  Colorado  to  Montana  and  westward  to  Oregon. 

2.  Abronia  salsa  Rydb.  Bull.  Torr.  Bot.  Club  29:  684.  1902.  Resembling 
the  preceding,  but  densely  viscid-pubescent  especially  above,  and  with  very 
evident  puberulence  on  the  oval  or  elliptic  leaves:  bracts  rounded  obovate, 
15  mm.  long:  flowers  many,  2  cm.  long;  the  limb  4  mm.  broad:  fruit  cuneate- 
obpyramidal,  8  mm.  long,  6  mm.  broad  including  the  rather  thick  wing. 
{A.faUax  Heimerl,  Rydb.  1.  c.) — Western  Colorado  and  Utah. 

3.  Abronia  ammoohila  Greene,  Pitt.  4:  226.  1900.  Glandular-puberulent 
throughout:  stems  aecumbent  or  prostrate,  2-4  dm.  long:  leaves  oblong- 
elliptic,  obtuse:  involucral  bracts  membranous,  oblong,  acute,  4-5  mm.  long: 
flowers  numerous,  greenish  or  ochroleucous:  fruit  tapering  to  both  ends,  with 
about  5  low  and  rounded  crests,  densely  glandular-pubescent.  (A.  purhUa 
Rydb.  Bull.  Torr.  Bot.  Club  29:  683.  1902.)— On  the  sandy  beaches  of  Yel- 
lowstone Lake. 

4.  Abronia  elliptica  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  7.  1900.  Glabrous 
except  for  a  minute  viscid  puberulence  upon  the  stems  and  inflorescence; 
stems  decumbent  at  base,  assurgent-erect,  1-3  cm.  long:  leaves  elliptic  or 
ovate,  obtuse,  the  base  rounded  or  subcordate:  involucral  bracts  mostly 
obovate,  obtuse  or  acutish,  7-16  mm.  long:  flowers  greenish- white,  numerous, 
15-20  mm.  long:  fruit  obscurely  pubescent,  turbinate;  wings  usually  5,  narrow, 
with  rounded  obtuse  summits.  (A.  Bakeri  Greene,  PL  Baker.  3:  32.  1901; 
A.  glabra  Rydb.  Bull.  Torr.  Bot.  Club  29:  685.  1902.)— Desert  areas;  Wyom- 
ing and  northern  Colorado  and  Utah. 

5.  Abronia  Carletonii  Coult.  &  Fish.  Bot.  Gaz.  17:  349.  1892.  Stems  pro- 
cumbent, slender,  whitish,  minutely  glandular,  2.5-4  dm.  long:  leaves  very 
thick,  linear-oblong  or  oblong-ovate,  with  cuneate  base  and  revolute  mar- 
gins: peduncles  very  slender,  as  long  as  the  leaves:  involucral  bracts  5,  rose- 
color,  oblong-lanceolate,  attenuate  or  cuspidate,  6  mm.  long:  flowers  nu- 
merous: perianth  rose-color,  with  obcordate  lobes:  fruit  longer  than  broad, 
scarcely  coriaceous,  with  the  5  wings  coarsely  reticulated  and  terminating 
above  m  disks. — Eastern  Colorado. 

6.  Abronia  micrantha  (Torr.)  Chois.  in  DC.  Prodr.  13^:  436.  1849.  Annual, 
prostrate:  peduncles  shorter  than  the  petioles:  flowers  small  and  inconspicu- 
ous, reddish-green,  the  limb  scarcely  4  mm.  broad:  fruit  with  3  thin  wmgs, 
emarginate  above  and  below,  the  body  rather  broad  and  with  a  light  spongy 
exterior. — On  sandy  plains;  Montana  to  New  Mexico. 

7.  Abronia  cycloptera  Gray,  Am.  Journ.  Sci.  II.  15:  319.  1853.  Annual, 
stouter:  flowers  large  and  showy,  upon  elongated  peduncles:  fruit  with  firmer 
and  more  prominently  veined  wings,  emarginate  at  neither  end,  the  firm 
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anooth  narrow  bodv  usually  3-iierved.    (A .  cornea  Greene,  Pitt.  3:  343.  1888.) 
— Southern  Coloniao,  New  Mexieo,  and  Texas. 

40.  AIZOACEAE  A.  Br.    Carpet  Weed.  Familt 

A  misceilaneous  group,  chiefly  of  fleshy  or  succulent  j^ants,  witli  moiti^ 
opposite  leaves  and  no  stipules;  differing  frc«n  CaryophyBaeeae  and  Portmb^ 
eaceae  by  having  distinct  partitions  to  the  o^-ar^*  and  capsule.  Stamens  some- 
times numerous,  as  in  Cadaceae,    Petals  wanting  in  ours. — Fieoideae, 


Flerii  J  plants:  espaolea  cireiimseiaale 1.  

FlmBtm  not  ileAy:  eapMle  Tahrate 2.  MolhipK 

1.  SESUVIUM  L.    Sea  Pubslaxe 

Smooth  branching  mostlv  prostrate  herbs.  Leaves  opposite,  linear  to  Wi- 
ulate,  entire.  Flowers  axillary  and  terminal,  solitary  or  clustered.  Ga^rx- 
tube  turbinate:  the  lobes  apiculate  on  the  back  near  the  tap,  membnnoafli^ 
margined.    Styles  3-5.    Capsule  ovate-oblong. 

1.  Sesuvitmi  sessile  Pers.  Syn.  2:  39.  1805.  Erect  and  dichotomoufy 
branched;  stems  smooth  or  nearly  so:  leaves  linear-oblong  to  spaliilate,  sob- 
aeute  or  obtuse,  2-4  cm.  l<mg:  flowers  sessile,  6-10  mm.  long:  sepals  homed 
on  the  back  near  the  apex:  stamens  many.  S.  PortulaeaUrum. — On 
I^ains;  southern  Colorwio  and  throughout  the  southwest. 

2.  MOLLUGO  L.    Cabpet  Weed 

Low  and  much  branched,  ^abrous  annuals.  Leaves  ^Kitulate  to 
ob]ance<^te,  entire,  opposite  and  apparently  verticillate.  Flowers  mostly  on 
long  pedicels,  axillary.  Stamens  nypogynous.  Styles  3.  Seeds  longiiiidi- 
nalfy  sulcate  on  the  back. 

1.  Monngo  verticillatai  L.  Sp.  PI.  S9.  1753.  Prostrate-speading,  gla- 
brous, not  fleshy:  leaves  5-6.  m  each  verticil,  obtuse:  pedicel  unabeHaUiy 
fascicled  at  the  nodes:  capsule  oblong-ovoid:  seeds  shining. — Colorado  and 
New  Mexico,  and  across  the  continent. 


41.  PORTULACACEAE  Reichenb.    Pursl.\xe  Family 

More  or  less  succulent  herbs,  with  simple  and  entire  leaves  (either  opposite 
<»-  alternate)  and  regular  but  ims^-nmietrical  perfect  flowerg.  Sepals  (exeepi 
in  Lewisia)  2.  Petals  2-5  or  more.  Stamens  opposite  the  petals  (h-  numerooa. 
Ovary  1-celled,  in  fruit  becoming  capsular;  style  2-S-cleft.  Stipules  none  cr 
searious  or  reduced  to  hairs.  Flowers  c^ien  cmly  in  sunshine  or  bn^A  dag^ 
light. 

Orary  free  from  the  ealsrz:  rapwile  yrahmte,  except  m  Levina, 
Sepals  herfaa«eou§:  capsule  3-Tahred  from  sammit,  with  3  migmaa. 

Calyx  deciduous  aad  the  petals  epbecaeral 1. 


CaJj-x  persiEtent  aod  the  peUds  orien  maroeeeent. 

Rooca  eormose  or  fleehjr 2.  dajr 

Roots  fibrous  or  riusomaUras 3.  "' 

Sepals  Kxnewhat  scariooe:  eapaole  2-TalTed.  with  2  sticmas. 
Stamens  ztnt  more  than  3. 

Anouals:  style  short  or  waatins 4.  GafyptridiaB. 

Perennials:  style  very  long 5.  flpraisaea. 

Stamens  5-40:  capsule  dreumseiflale  near  baae                                .6.  Lewiaa. 
Orary  adnate  to  calyx  below  the  middir;  eapaole  eireomsdaBle  near  the 
wwiAftU , 7. 
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1.  TALINUM  Adans. 

Low  glabrous  herbs,  mostly  with  linear  leaves  (clustered  near  the  base), 
without  stipules,  and  usually  white  or  pink  cymose  flowers.  Sepals  deciduous 
(tardily  in  ours).  Petals  5,  fugacious.  Stamens  adherent  to  tne  base  of  the 
petals.    Style  3-lobed  or  3-cleft.    Seeds  numerous. 

1.  Talinum  parviflorum  Nutt.  T.  &  G.  Fl.  N.  A.  1:  197.  1838.  Stem  short, 
from  thick  fleshy  branching  roots:  leaves  terete  or  nearly  so,  broadened  at  the 
base:  scape-like  peduncles  slender,  5-20  cm.  high:  flowers  pink,  in  loose  cyines: 
sepals  ovate:  stamens  5:  capsule  ovoid.  T.  teretifolium. — In  dry  soil;  Minne- 
sota to  Colorado  and  southward. 

2.  CLAYTONIA  L.    Spring  Beauty 

Low  glabrous  succident  perennial  herbs  with  a  pair  of  opposite  stem  leaves 
(alternate  in  C.  megarrhiza)  and  usually  1  or  more  radical  ones.  Flowers 
white,  yellow,  or  rose-colored,  in  naked  loose  terminal  simple  or  paniculate 
racemes.  Sepals  2,  persistent.  Style  3-cleft.  Capsule  3-valved.  Seeds  not 
more  than  6,  compressed,  orbicular  or  reniform. 

Radical  leaves  and  the  steins  from  a  tuber-like  conn. 

Flowers  yellow 1.  C.  aurea. 

Flowers  white  or  pink,  with  pink  or  purple  veins. 

Radical  leaves  usually  more  than  1,  always  present       .         .         .     2.  C.  multicaulis. 
Radical  leaves  only  1,  or  wanting. 

Petals  retuse  or  obcordate;  sepals  obtuse 3.  C.  lanceolata. 

Petals  rounded-obtuse;  sepals  subacute  ' 4.  C.  rosea. 

Radical  leaves  and  stems  from  a  thick  caudex     .         .         .         .         .     5.  C.  megarrhiza. 

1.  Claytonia  aurea  A.  Nels.  Bull.  Torr.  Bot.  Club  27:  260.  1900.  Conn 
lar^e,  deep-set:  radical  leaf  oblong  or  oblanceolate,  not  more  than  half  as  long 
as  its  slender  petiole;  cauline  sessile  by  a  narrowed  base,  linear-lanceolate, 
2-4  cm.  long:  stems  1-5  from  each  corm,  rather  stout,  1-2  dm.  high:  raceme 
many-flowered,  rather  long-peduncled :  sepals  rhomboidal  or  suboval:  petals 
large,  golden-yellow,  oval,  abruptlv  narrowed  into  a  short  claw. — Type  lo- 
cahty,  Henry's  Lake,  Idaho;  prooably  in  Wyoming  and  Utah. 

2.  Claytonia  multicaulis  A.  Nels.  1.  c.  Corms  large,  15-25  mm.  in  diameter, 
near  the  surface  of  the  ground:  radical  leaves  usually  more  than  one  (often 
several),  oblong  or  lanceolate,  as  long  as  the  petiole;  cauline  similar,  sessile: 
raceme  short-peduncled,  5-9-flowered;  pedicels  subumbellate,  slender,  the 
lowest  with  an  obtuse  green  bract  at  the  base:  sepals  obtuse,  half  as  long  as 
the  elliptic  or  oval  short-clawed  petals,  turning  yellowish  in  drying:  petals 
white  with  purplish  veins,  yellowish  at  base  when  dry. — Collected  first  in 
Yellowstone  Park;  apparently  from  Colorado  to  Montana. 

3.  Claytonia  lanceolata  Pursh,  Fl.  Am.  Sept.  1:  175.  1814.  Corm  rather 
small,  7-15  mm.  in  diameter:  radical  leaf,  wnen  present,  oblong-lanceolate, 
scarcely  half  as  long  as  the  slender  petiole;  cauline  sessile,  oblong-lanceolate 
to  elliptic:  raceme  few-several-flowered^  sessile  between  the  pau-ed  leaves, 
rarely  longer  than  the  leaves:  sepals  elliptic,  obtuse:  petals  retuse  or  emar- 
ginate  or  obcordate.  C.  caroliniana. — ^From  northern  Wyoming  far  north- 
ward and  westward. 

4.  Claytonia  rosea  Rydb.  Bull.  Torr.  Bot.  Club  31:  404.  1904.  Much  like 
the  preceding:  cauline  leaves  oblong-lanceolate  or  narrower,  2-5  cm.  long: 
raceme  peduncled,  surpassing  the  leaves:  sepals  subacute:  petals  spatulate 
to  obovate,  entire,  rounded-obtuse,  pale  rose-color,  with  purple  veins.  C. 
caroliniana  sessilifolia. — Common  on  moist  slopes;  throughout  our  range. 

5.  Claytonia  megarrhiza  (Gray)  Parry,  in  Wats.  Bibl.  Index  118.  1878. 
Perennial,  with  a  thickened  caudex:  root  fusiform,  very  large:  leaves  fleshy; 
radical  ones  petioled;  cauline  lanceolate  or  linear-lanceolate,  sessile:  racemes 
secimd:  flowers  large,  profuse,  white  with  pinkish  veins:  petals  obovate, 
subemarginate. — High  alpine,  growing  in  crevices  of  the  rock,  its  large  purple 
tap-root  penetrating  to  a  great  depth;  mountains  of  Colorado,  Utah,  and 
Wyoming. 

BOCKY  MT.  BOT. — 12 


178  FORTOLACACBAB   (PUBSLA}^  FAMILY) 

8.  MOWTIA  Michefi 

Low  ^abrous  and  raocolent  herbs  with  ddieate  pale  or  white  flowcn  m 
loose  axillary  or  terminal  simple  or  compound  racemes.  Sepals  2,  raielsr  3^ 
persistent.  Petals  usuaUy  5,  rardy  3  or  wantmg,  more  or  leas  united  at  1mm; 
usually  uneaual,  3  of  them  a  little  smaller  than  the  other  2.  Stamens  ^-6, 
inserted  on  the  base  of  the  corolla,  opposite  its  lobes.  Ovary  3-ovuled.  Gq»- 
sule  3-valved,  1-3-seeded. — ClayUmia  in  part. 


Petcnnial  by  stoloni,  also  rootins  at  the  jointa 


Leares  all  linear 2.  X. 

Cauline  leaves  conDate,  fonning  a  diak-like  imrcrfucre    .        .        .    3.  M.  Vi 

1.  Montia  Chamisaonis  (Eschs.)  Greene,  Fl.  Francis  180.  1891.  Stew 
weak,  decumbent,  1-3  dm.  long,  stoloniferous  at  base  and  roodng  at  Hat 
nodes,  often  bearing  bulblets  at  the  ends  of  short  branchlets  or  in  the  azfli 
of  the  lower  leaves:  leaves  c^long,  or  oblanceolate,  1-2  cm.  long,  aomewliat 
fleshy:  calyx  small:  petals  white,  obo\'ate-oblong,  entire,  3-^  times  as  long  as 
the  sepals:  seeds  tuberculate-roughened. — In  cold  springy  or  boggy  plaeei; 
frequent  in  our  range  and  west  to  the  Pacific. 

2.  Montia  linearis  (Dougl.)  Greene,  L  c.  Stems  branching,  erect  or  diffine, 
5-12  cm.  high:  all  the  leaves  linear,  2-3  cm.  kmg:  racemes  several  or  vaanj: 
petals  white,  unequal,  scarcely  longer  than  the  rather  large  obtuse  aepab: 
stamens  3:  seeds  large,  orbicular,  compreased,  smooth  and  diining. — ^Pobh^ 
extending  into  our  range  at  the  northwest. 

3.  Montia  Viae  A.  Nels.  Bot.  Gaz.  42:  4S,  1906.  Annual,  with  fibraos 
roots:  stems  and  petioles  weak,  suberect,  10-15  cm.  high:  leaves  deheately 
thin,  pale  green;  the  radical  several,  slender-petioled,  the  short  blades  iram 
linear  to  oval,  acute;  the  single  pair  of  cauline  connate  and  forming  a  oreiilar 
disk  10-20  mm.  broad,  involucre-like  below  the  inflorescence:  raceme  pe- 
duncled,  with  a  pair  of  green  bracts  at  the  base  of  the  lower  pedicels:  floum 
very  small,  several:  sepals  broadlv  o\'aK  even  in  fruit  less  than  2  nam.  loog: 
petab  5.  spatulate,  barely  equaling  the  sepals.  ver>'  delicate,  apparentnr 
often  wholly  wanting:  stamens  5.  ver>'  short:  o\aile  solitary;  the  seed  small^ 
o\'al,  slightly  compressed  and  subcarinate.  minutely  but  distinctly  papiDoae- 
roughened  and  with  a  waxy-looking  conspicuous  str(^hiole.--Oa  afaadtj 
muddy  banks;  northern  Wyoining  to  Utah. 

4.  CALTPTRIDIUM  Xutt. 

Glabrous  and  rather  succulent  herbs,  with  alternate  leaves,  and  aoial 
ephemeral  flowers  in  scorpioid  solitary*  or  clustered  scorpioid  spikes.  Sepals  2, 
broadly  ovate  or  cordate-orbicular,  scarious.  usually  persistent.  Sepan  2-4. 
Stamens  1-3.    Style  bifid.    Capsule  membranaceous,  2-valved,  6-12-6eeded. 

1.  Calyptridinm  rosenm  Wats.  Bot.  King's  Exp.  44.  1871.  Diffuse  and 
nearly  prostrate,  branches  5-12  cm.  long:  leaves  oblong-spatulate,  obtuae- 
eepals  unequal,  nearly  orbicular,  scarious  margined:  petals  2,  minute,  iHoad^y 
obovate,  with  narrowed  base:  capsule  oblong-ovate,  not  exceeding  the  ealyz. — 
Western  Wyoming  and  westwara. 

6.  SPItAGUEA  Torr. 

Glabrous  biennials,  with  mostly  radical  fleshy  leaves  and  ephemeral  flowcn 
in  dense  scorpioid  spUces  umbellate-clustered  on  scape-like  peduncles.  HifMli 
unequal,  orbicular-cordate.  Petals  4.  Stamens  3.  St  vie  2-cleft.  f^api^Flff 
2-vaIved. 

1.  Singuea  muhiceps  Howell,  Erythea  1:  39.  1S93.  Depressed  bruidiniK 
1     snnial:  stems  3-12  cm.  long,  very  leafy  below:  leaves  7-12  mm.  long;  or 
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more  on  young  plants,  spatulate  or  oblanceolate,  with  short  thick  petiole: 
peduncle  solitary,  terminating  the  short  lateral  branchlets:  flowers  in  dense 
capitate  clusters:  sepals  scanous,  4-8  nlm.  broad,  as  long  as  the  obovate 
petals:  stamens  and  style  conspicuously  exserted.  S.  umbeUata. — North- 
western Wyoming  to  Oregon. 

6.  LEWISIA  Pursh.     Bittebroot 

Low  somewhat  fleshy  perennials  with  a  thick  fleshy  root  and  caudex  (in 
L.  triphyUa  a  small  corm),  the  crown  bearing  a  rosulate  cluster  of  leaves  and 
short  1-flowered  scapes  or  scapose  stalked  panicles.  Flowers  conspicuous, 
varying  from  white  to  red.  Sepals  2-8.  Petals  3-16.  Style-branches  slender, 
3-8.  Capsule  thin,  globose-ovate,  circumscissile  near  the  base  and  splitting 
upwards  from  the  line  of  dehiscence.  Seeds  usually  many.  ^Lewisia  m  part, 
Calandrinia,  and  also  Erocallia  Rydb. 

Sepals  large,  6-8 1,  L.  rediviva. 

Sepals  smaller,  only  2. 

Koot  vertical,  somewhat  fusiform. 

Leaves  linear;  seeds  60-80       .         .         •        .        .        .         .         .  2.  L.  minima. 

Leaves  spatulate-lanceolate;  seeds  10-20 3.  L.  pygmaea. 

Root  a  small  corm 4.  L.  triphylla. 

1.  Lewisia  rediviva  Pursh,  Fl.  Am.  Sept.  2:  368.  1814.  Leaves  densely 
clustered,  linear-oblong,  subterete,  smooth  and  glaucous:  scapes  but  little 
longer,  jointed  at  the  middle,  and  with  &-7  subulate  scarious  bracts  verticil- 
late  at  the  joint:  petals  rose-colored  or  white. — Arizona,  Utah,  Wyoming, 
Montana  (in  the  Bitter  Root  Mountains),  and  westward;  the  specific  name  re- 
fers to  the  fact  that  the  roots  are  wonderfully  tenacious  of  life;  the  state 
flower  of  Montana. 

2.  Lewisia  minima  A.  Nels.  Root  short  conical  or  napiform:  leaves  few- 
several,  narrowly  linear,  4-7  cm.  long:  scapes  rarely  equahng  the  leaves,  each 
with  a  small  pair  of  bracts  about  one  third  its  length  from  the  base,  gen- 
iculately  and  divergently  flexed  near  the  node:  sepals  suboval,  abruptly 
acimiinated  into  a  short  tooth,  sometimes  with  one  or  two  smaller  lateral 
teeth,  no  glandulosity:  petals  white:  capsule  large:  seeds  smooth  and  shiny, 
60-80  in  each  capsule.  (Oreobroma  minima  A.  Nels.  Bull.  Torr.  Bot.  Club 
27:  260.  1900.)— Yellowstone  Park. 

3.  Lewisia  pynnaea  (Gray)  Robins.  Syn.  Fl.  1 :  268.  1897.  Root  fttsif orm 
with  a  thickened  farinaceous  caudex:  leaves  broadly  linear  to  spatulate  or 
lance-oblong:  scapes  mostly  well  surpassing  the  leaves:  sepals  somewhat 
truncate,  erose-dentate,  with  gland-tipped  teeth:  petals  6-8,  rose-red:  ovules 
and  seeds  10-20.  Calandrinia  pygmaea. — Alpine;  in  our  range  and  north- 
ward and  westward. 

4.  Lewisia  triphylla  (Wats.)  Robins.  1.  c.  Stems  slender,  from  a  small 
globular  corm:  cauline  leaves  a  pair  or  usually  a  whorl  of  3,  linear,  sessile, 
3-5  cm.  long:  racemose  cyme  several-flowered;  the  pedicels  slender,  erect  in 
fruit:  petals  3-10,  about  4  nmi.  long:  capsule  oblong-conical.  {Claytonia  tri- 
phylla Wats.  Proc.  Am.  Acad.  10:  345.  1875;  Erocallis  triphylla  Rydb.  Bull. 
Torr.  Bot.  Club  §3:  140.  1906.)  This  plant  has  the  appearance  of  a  true  Clay- 
tonia  and  would  be  placed  in  that  genus  but  for  the  structure  of  the  capsule. 
— Subalpine;  from  Colorado  northward  and  west  to  California  and  Washington. 

7.  PORTULACA  L.     Purslane 

Fleshy  diffuse  or  ascending  annuals  with  terminal  or  axillary  ephemeral 
yellow  flowers.  Sepals  2,  united  below  and  adnate  to  the  ovary,  the  free  upper 
portion  at  length  deciduous.  Petals  4-6.  Stamens  7-20.  Capsule  circum- 
scissile near  the  middle. 

1.  Portulaca  oleracea  L.  Sp.  PI.  445.  1753.  Glabrous;  stems  terete:  leaves 
cuneate,  obtuse:   calyx-lobes  ovate,  acute:  stamens  7-12:  style-lobes  6-6: 
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seeds  black,  tuberculate.    P.  rehua  (?). — ^A  weed  now  mate  or  leas  j^naimM^ 
in  cultivated  grounds  in  many  parts  of  the  world. 

42.  CARYOPHYLLACEAE  Reichenb.    Pixk  Familt 

Herbs  with  opposite  stipulate  or  exstipulate  leaves  and  regular  and  mostlf 
perfect  flowers.  Stems  usually  swollen  at  the  nodes.  Sepals  4  (h-  5,  penislcnL 
Petals  4  or  5  (or  rarely  wanting;,  often  with  a  spreading  blade  and  a  distinct 
claw  crowned  with  an  appendage  at  its  sununit.  Stamens  commonlj  twiee 
as^nany.  0\'ar>'  1-celled.  with  a  free  central  placenta.  Seeds  reniform,  ma^qr* 
or  by  aborti<Hi  few.  Fruit  a  capeule,  mostly  3-valved,  opening  to  the  bsK^ 
or  the  valves  bifid  and  opening  by  six  teeth  at  the  summit. 

Sepals  united,  fonninc  a  tubtilar  or  OT<Hd  calyx. 
Ribs  or  nerves  of  calyx  10  or  more. 

Calyx-teeth  foliaceous 1. 

CaJ^-teeth  short. 

Stsrles  3.         ..••.•••••       2.  I 
Styles  5.         ..••■•••••       3. 

Ribs  or  nerres  of  calyx  5 4.1 

I  distinct  or  nearly  so. 

Petals  deeply  enkarKinate  or  bifid. 
Q4>sule  dehiscent  to  the  base:  stvles  mostly  3      .         .         .         .5. 
Capsule  opening  at  summit  only,  by  teeth;  styles  mostly  5     .         .       6.  ' 
Petals  entire  or  barely  emarpnate. 
Stipules  wanting. 

St>ies5 7. 

Styles  3. 

seeds  not  appendaged  at  the  hilnm 8. 

Seed  with  an  appendage  'strophiole) 9. 

Stipules  present,  usually  scarious  and  conspicuous. 

Capsule  opening  by  3  valves  to  the  base 10. 

C^sule  indehisoent.  or  essentially  an  achene  .         .         .11. 

1.  A6R0STEMMA  L.    Corn  Cockle 

An  herbaceous  annual  (or  biennial.,  with  linear  leaves  and  purplidi-TCd 
flowers.  Calyx  ovoid,  strongly  lO-Hbbed;  its  teeth  prolonged  into  foliaeeoai 
appendages.    Petals  5.  imappendaged.    Stamens  10.    Styles  5. 

1.  Agrostenuna  Gigatho  L.  Sp.  PI.  435.    1753.    Densely  silky-] 
3-5  dm.  high,  somewhat  branched:  leaves  5-10  cm.  long:  flowers  1      ,       ,^^ 
lofng-peduncled:  cah-x-lobes  2-3  cm.  long:  petals  obovate. — ^A  troublesoaM 
we^;  introduced  into  fields  in  seed  grain. 

'   2.  SILENE  L.    Catchflt.    Campion 

Herbaceous  annual?  or  perennials,  with  opposite  leaves  and  white,  jrdlowkhy 
or  purple  flowers.    Cah-x  tubular.  5-toothed;  lO-nerved  or  sometimes  hh 
ner\-e<L     PeiaL?  bifid  or  sometimes  4-cleft.  with  a  conspicuous  daw 

usually  an  appendage  'crown>  at  the  base  of  the  blade,  borne  with  the  i       

on  a  stipe  ^carpophorey  under  the  ovar>'.     Capsule  dehiscent  at  the  iiiaali|f 
5-tooth€^  sununit.    Styles  3.    Seeds  many. 

Annuals. 

ViscJdIy   birrate-pubesoeE.t 1.  8- 

Xearfy  glabro'-is;  gl--tii.c  .is  on  one  or  more  of  the  upper  intemodes    .     2.  S.  ani 
Perennials. 

Aca^ilescent-ca^spirose 3.  S. 

Stem.*  1-7  dm,  hi«h. 

Flowers  ir.  a  par.icul&te  leafy  ejrme 4.  8.  Mi 

FIoireTS  ir-  a  r.irro-jr  mostly  leafless  cj-me  or  thyrse. 

Petals  c>f*.  :r-*'»  4  or  more  sefcments 5.  S. 

Pe»ais  2-<.:eft. 

Plants  >7W    1-3  <im.  :  flowers  few,  mostly  in  5-flowered  lonc- 
peduncuiate  c>-incs. 
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Calyx  short,  less  than  1  cm 6.  S.  tetonensis. 

Calsrx  10-15  mm.  lonf 7.  S.  multicaulis. 

Plants  taller  (3-7  dm.);  flowers  usually  many,  in  a  spike-like 
thjrrse. 

Flowers  nodding;  petals  purple 8.  S.  Hallii. 

Flowers  erect;  petals  white  or  purplish       .         .         .         .  9.  8.  Scoxieri. 

1.  Silene  noctiflora  L.  Sp.  PI.  419.  1753.  A  coarse  viscid-pubescent  or 
hirsute  weed,  3-5  dm.  high:  leaves  lanceolate  or  broader:  flowers  few,  in  loose 
cymes,  fragrant:  calyx  ovoid,  white  with  green  nerves  and  attenuate  teeth: 
petals  bifid,  white  or  pinkish.  Night-blooming  Catchfly. — Waste  and  cul- 
tivated grounds;  sparingly  introduced  in  our  range. 

2.  Silene  antirrhina  L.  Sp.  PI.  419.  1753.  Glabrous  annual,  with  one  or 
more  of  the  upper  intemodes  glutinous:  stems  erect,  slender,  somewhat 
branched,  2-5  dm.  high:  leaves  lanceolate  or  linear:  flowers  in  a  aichotomous 
panicle,  on  long  pedicels:  calyx  becoming  expanded  by  the  enlarging  capsule: 
petals  pink. — Across  the  continent. 

3.  Silene  acaulis  L.  Sp.  PI.  Ed.  2.  603.  1762.  Dwarf  tufted  perennial, 
glabrous  or  nearly  so:  leaves  linear,  8-12  mm.  long,  crowded:  flowers  soUtary, 
terminal,  usually  nearly  sessile,  sometimes  naked-pedunculate:  calyx  cam- 
panulate:  petals  entire  or  emarginate,  purple  or  purplish,  a  small  scale  at  the 
summit  of  the  claw:  capsule  equaling  or  surpassing  the  calyx. — Alpine  summits 
throughout  the  Rocky  Mountains. 

4.  Silene  Menziesii  Hook.  Fl.  Bor.  Am.  1:  90.  pi.  30.  1830.  Glandular- 
puberulent:  stems  dichotomously  branched,  leafy,  spreading  or  decumbent, 
1-3  dm.  high:  leaves  ovate-lanceolate  or  oblong:  peauncles  lateral  or  in  the 
forks  of  the  branches,  1-flowered,  equaling  the  leaves:  petals  white  or  pink, 
crownless,  longer  than  the  calyx:  capsule  equaling  the  calyx:  seeds  black, 
obscurely  tuberculate.  (S.  steUarioides  Nutt.) — From  New  Mexico  far  north- 
ward and  westward  to  the  coast. 

6.  Silene  oregana  Wats.  Proc.  Am.  Acad.  10:  343.  1875.  Viscid-pubescent 
and  with  fetid  odor:  stems  soUtary  or  several,  erect,  simple,  with  racemiform 
or  paniculate  inflorescence:  leaves  oblanceolate,  tapering  to  long  petioles; 
the  upper  narrower,  tending  to  become  lance-Unear:  calyx  cylindrical,  con- 
tracted at  base  around  the  stipe  of  the  capsule:  petals  white,  clawed,  bearing 
a  crown  of  two  ear-like  appendages  at  the  summit  of  each  claw;  the  blades 
4-6-cleft  into  linear  segments:  capsule  distinctly  stipitate. — From  northern 
Wyoming  to  Oregon.  y  ^9< 

6.  Silene  tetonensis  E.  Nels.  Bot.  Gaz.  30:  117.  1900.  Minutely  pubescent 
and  above  also  glandular,  1-2  dm.  high:  stems  several,  erect:  leaves  connate- 
sheathing  at  base,  linear,  or  narrowly  oblanceolate,  2-8  cm.  long;  the  lower 
with  ciliate-margined  petioles:  calyx  obovoid,  7-10  mm.  long,  purple-nerved: 
petals  9-12  mm.  long,  greenish- white  or  rose-color,  crownless,  deeply  emar- 
ginate or  cleft  to  the  middle:  stipe  very  short. — Northwestern  Wyoming  and 
probably  in  the  moimtains  of  Idaho  and  Montana. 

7.  Silene  multicaulis  Nutt.  T.  &  G.  Fl.  N.  A.  1:  192.  1838.  Grayish- 
tomentulose  and  sparingly  glandular:  stems  usually  several  to  many,  erect, 
slender,  2-3  dm.  nigh:  leaves  narrowly  lanceolate  or  oblong,  suberect  and 
tapering  to  both  -^nds,  the  upper  much  reduced :  flowers  mostly  in  short 
3-nowered  cymes, jpale  red:  calyx  ovate-cylindrical,  12-15  mm.  long:  petals 
bifid  and  crowned  with  short  auriculate  appendages. — From  the  western 
slopes  of  our  mountains  to  the  Pacific. 

8.  Silene  Hallii  Wats.  Proc.  Am.  Acad.  21:  446.  1886.  Densely  glandular- 
pubescent,  2-5  dm.  high:  stems  several,  from  a  stout  root:  leaves  oblanceolate, 
tapering  to  the  base,  the  lower  part  of  the  midrib  prominent :  flowers  verticil- 
lately  spicate,  more  or  less  nodding:  calyx  oblong-campanulate,  becoming 
obovate,  strongly  green  or  purple  nerved;  its  teeth  triangular,  acute,  with 
thin  incurved  margins:  petals  purple,  with  broad  ciliate  claws  and  short 
bifid  blades:  capsule  ovate,  short  stipitate. — In  the  high  mountains  of  Colorado 
and  Wyoming, 

^  9.  Silene  Scouleri  Hook.  Fl.  Bor.  Am.  1:  88.  1830.    Pubescent  and  above 
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dandular-Tiscid:  stems  from  a  stout  root,  simple,  erect,  4-8  dm. 
lesLves  from  oblaoceolate  to  lance-linear:  flowers  verticiDate,  in  a  lone  i 
like  thyrsus:  calyx  clavate;  its  teeth  short,  ciliate,  and  with  broad 
branous  margins:  petals  white  or  purplish,  with  slightly  laciniate  aurides: 
capsule  stipitate. — Frequent  in  the  mountains;  from  Colorado  to  the  far 
northwest. 

3.  LYCHHIS  L.     Cockle 

Perennials  with  the  aspect  and  many  of  the  characters  of  SUene.  Leavca 
linear  to  oblanceolate.  Cal^-x  more  or  less  inflated,  5-toothed  or  5-lobed. 
Styles  5.  Capsule  5-10-toothed.  Seeds  with  a  loose  membranous  margpn  or 
tuberculate. 

Dwarf  ftnd  emea^itoae.  with  l^owered  wlema. 

Petals  indud^J.  the  claw  narrcnw 1.  L. 

PeCaU  exsertcfi.  the  claw  broad 2.  L. 

Tall,  erect,  with  ample  stems 3.  L. 

1.  Lychnis  montana  Wats.  Proc.  Am.  Acad.  12:  247.  1877.  A  dwaif 
eaespitose  alpine  perennial  with  1-flowered  stems ;  glandular  pubescent  abore, 
nearly  ^brous  below:  petab  included  or  nearly  so,  the  emarginate  Made 
not  broader  than  the  ver>'  narrow  claw;  appendages  very  small:  seeds  rather 
broadly  membranous  margined. — Mountain  peaks  of  Colorado  and  Utah. 

2.  Lychnis  Kingii  Wats.  1.  c.  Pubescent  throughout:  petals  exaerted, 
with  a  broad,  ciliate,  rather  broadly  auricled  claw  and  a  short  broad  hiBa 
blade:  filaments  ciliate. — Northern  Utah  and  probably  Idaho  and  WyomiDg. 

3.  Lychnis  Drmnmondli  Wats.  Bot.  King's  Exp.  37. '1871.  Finefy  gbndular- 
pubescent  above:  stems  rather  stout,  1  or  more,  2-5  dm.  high,  from  a  stout 
vertical  root:  basal  leaves  oblanceolate;  the  upper  lance-lin^:  flowen  few, 
on  stout  often  elongated  appressed  pedicels:  petals  included  or  dig^tly  ex- 
serted,  white  or  purple;  the  entire  or  emarginate  blade  narrower  than  the 
auricled  claw:  seeds  tuberculate.  (L.  striata  Rydb.  Bull.  Torr.  Bot.  Ctab 
31:  408.  18W.) — From  New  Mexico  northward  and  westward. 

4L  SAPOHARIA  L.     Whe.\t  Cockle 

Ours  ti  rather  handsome  annual  weed  with  se^^ile  and  somewhat  r^niMtr 
leaves  and  a  broad  open  flat-toppe<i  cor^nmb  of  showy  roee-red  flowers.  Calyx 
tubular  or  ovoid,  strongly  ^-angWi.  Petals  5,  not  crowned.  Stamens  U). 
Styles  2.    Capsule  dehiscent  at  apex  by  4  teeth, 

1.  Saponaria  Vaccaria  L.  Sp.  PI.  400.  17.53.  Glabrous:  stem  branched 
above,  2-4  dm.  high:  leaves  ovate-lanceolate:  cah-x  sharply  5-an^ed,  enhu|gBd 
in  fruit.  [Vaccaria  Vaccaria  (L.;  Brit.] — Naturalized  from  Europe;  not 
infrequent. 

•    6.  STELLARIA  L.    Stabwobt.    Chickweed 

Low  herbs,  mostly  somewhat  tufted  and  diffuse,  withii>olitary  or  eymoae 
wiiite  flowers.  Sepds  distinct  or  nearly  so.  Petals  2-cleft  (or 
without  crown  or  claw  and  inserted  with  the  stamen--  on  the  margin  of  i 
under  the  sessile  ovarj-.  Stamens  10  or  fewer.  Stvles  usually  3.  ^T"*f 
globose  to  oblong,  dehiscent  by  twice  as  many  vafves  as  thm  are  at j lea. 
— AUine  of  recent  American  authors. 

Floral  hractlet^  small  and  fl<:arious. 

PetaU  wanting:   pviicels  subuxabrilate 1.  S.  iimiiiilila 

PetaU  prefl«r.t.  eq'ialins  or  axirpaasins  the  calyx:  aeed-i  smooth. 

Flowers  in  a  rliffTise  cyme,  on  filiform  widely  sprea/^iing  or  defiexed 

pedicels 2.  S. 

Flowers  v/i:»ar''  '^»r  f«^.  on  erect  or  aflcendinc  pedicels. 

Pedicels  f.hform,  unequal 3.  8. 

Pedicels  atout,  subequal 4.8u 
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Floral  bractlets  foliar  or  the  pedicels  axillary  to  true  leaves. 
Petals  shorter  than  the  sepals  or  wanting. 

Stems  erect;  leaves  lanceolate •         .     5.  S.  borealis. 

Stems  prostrate;  leaves  ovate 6.  S.  obtusa. 

Petals  equaling  or  exceeding  the  sepals. 

Glabrous 7.  S.  crassifolia. 

Viscid-pubescent 8.  S.  Jamesiana. 

1.  Stellaria  umbellata  Turcz.  Bull.  Soc.  Nat.  Mosc.  89.  1838.  Glabrous: 
stems  slender,  weak,  ascending  from  a  decumbent  rooting  base:  leaves  from 
elliptic-oblong  to  lance-linear:  flowers  in  a  simple  or  compound  subumbellate 
cyme;  the  pedicels  filiform-elongated;  the  bractlets  minute  and  scarious: 
sepals  small,  2-3  mm.  long,  glabrous:  petals  wanting:  capsule  twice  as  long  as 
the  sepals.  (Alsine  baicalensis  Coville,  Contrib.  U.  S.  Nat.  Herb.  4:  70.  1893.) 
— From  New  Mexico  to  Montana  and  west  to  California. 

2.  Stellaria  longifolia  Muhl.  Willd.  Enum.  479.  1809.  Stems  sharply 
4-angled,  1-2  dm.  high,  mostly  slender  and  weak:  leaves  linear  or  broader, 
narrowed  to  both  ends,  2-4  cm.  long:  cyme  open,  many-flowered;  the  pedicels 
filiform,  widely  divergent  or  deflexed;  the  bractlets  minute  and  scarious: 
petals  and  capsule  longer  than  the  calyx. — Throughout  our  range,  and  across 
the  continent  to  the  northward. 

•  3.  Stellaria  longipes  Goldie,  Edinb.  Phil.  Journ.  6:  327.  1822.  Shining 
or  somewhat  glaucous,  very  smooth:  leaves  ascending,  lanceolate  or  linear- 
lanceolate,  broadest  at  the  base:  cyme  terminal,  few-flowered;  the  long 
unequal  pedicels  erect. — Colorado  and  northward,  thence  across  the  con- 
tinent. 

3a.  Stellaria  lonnpes  laeta  Wats.  Smaller,  only  5-12  cm.  high,  usually  very 
glaucous,  leafy  below,  the  cyme  often  reduced  to  a  solitary  long-pediceled 
flower;  as  in  the  species  the  capsule  is  dark-colored  and  somewhat  acute. — 
Same  range. 

4.  Stellaria  valida  L.  N.  Good.  Bot.  Gaz.  33:  69.  1902.  Glabrous:  stems 
4-angled,  1-2  dm.  high,  branched:  leaves  lanceolate,  tapering  from  the  base, 
1-3  cm.  long:  cyme  compound,  its  rays  and  pedicels  subequal;  the  bractlets 
small  and  scarious;  pedicels  rigid,  spreading:  petals  deeply  bifid,  scarcely 
longer  than  the  sepals:  the  dark  brown  capsule  twice  as  long  as  the  sepals: 
styles  recurved  and  crested  with  fine  short  bristles. — ^Type  locality,  Centen- 
nial Valley,  southern  Wyoming. 

6.  Stellaria  borealis  Bigel.  Fl.  Bost.  Ed.  2:  182.  1824.  Glabrous  or  pu- 
bescent, erect  or  spreading:  stems  weak,  somewhat  branched:  leaves  ob- 
long to  lance-linear,  thin,  their  margins  often  ciliate:  cyme  dichotomously 
compound,  with  foliose  bracts  and  slender  pedicels:  petals  shorter  (or  wanting) 
than  the  ovate-lanceolate  sepals  which  are  much  surpassed  by  the  oblong  capn 
sule:  seeds  smooth.  (Alsine  calycantha  Rydb.  Bull.  Torr.  Bot.  Club  24:  244. 
1897.) — ^Frequent  in  the  mountains;  from  Colorado  northward  and  across  the 
continent. 

6.  Stellaria  obtusa  Engelm.  Bot.  Gaz.  7:  5.  1882.  Glabrous:  the  short 
stems  prostrate:  leaves  ovate,  acute,  6-8  mm.  long:  flowers  solitary,  on  short 
axillary  pedimcles:  petals  wanting:  capsule  obtuse,  longer  than  the  obtuse 
sepals:  seeds  brown,  covered  with  minute  oblong  tubercles  with  fringed  edges 
(visible  only  imder  a  strong  lens). — Infrequent;  in  the  mountains,  Colorado, 
northward  and  westward. 

7.  Stellaria  crassifolia  Ehrh.  Hannov.  Mag.  8:  116.  1784.  Glabrous:  the 
stems  weak,  erect  or  diffuse:  leaves  slightly  fleshy,  from  linear-lanceolate  tp^. 
oblong:  flowers  terminal  or  in  the  forks  of  the  stem  or  the  axils  of  the  foliar 
bracts:  petals  longer  than  the  lance-oblong  acute  sepals:  capsule  ovoid,  longer 
than  the  sepals:  the  seeds  rough. — ^Throughout  our  range  and  extending  to 
eastern  and  arctic  America. 

8.  Stellaria  Jamesiana  Torr.  Ann.  Lye.  N.  Y.  2:  169.  1828.  Viscid- 
pubescent  above:  stems  sharply  4-angled:  leaves  lanceolate,  5-10  cm.  long,  at- 
tenuate, broadest  at  the  sessile  base:  flowers  in  a  leafy  terminal  panicle: 
petals  twice  as  long  as  the  oblong  acute  sepals:  seeds  rough. — From  New 
AiexicQ  to  Wyoming  and  westward. 
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6.  CERASTIUM  L.    Chxckweed 

Mostly  low  pubescent  or  hirsute  herbs  with  white  flowers  in  tennbial  hmif 
or  scariouslv  bracted  dichotomous  c^1nes.  Sepals  di^inct.  Petals  emar- 
ginate  or  bifid.  Stamens  10.  Styles  5.  Capsule  often  incurved,  tviee  or 
thrice  the  length  o€  the  sepals,  opening  by  about  10  apinl  teeUi.  Seeds 
rough. 

Axmusls. 

LcBTcs  leas  tban  30  nun.  Vjh^.  pedieds  not  longer  than  the 
capsale. 
Rji>-s  and  pedicel  «rc>zi^y  svoCcn  at  base  .         .     1.  C. 

Rays  a&i  pediccks  saoic-  -ijametcr  as  the  rtoc«  .         .     2.  C. 

Leaves  mope  than  3j  mm.  loz^:  pedieeis  miicii  locger  than 
the  cap^ul-e. 

Capsule  jong-exserted 3.  C.  1 

Capsule  ziearly  wLoIIy  inchxaed 4.  C. 

Pere&zuals. 

Petals  seareecy  jon^er  thaa  the  sepals. 

Leaves  spane     .         .         .         .  .         .         .         .     5.  C.  I        

Leaves  irr/r-rica^fri  l^i^ow 6.  C.  faegiainim. 

Peials  about  rw^ce  as  k>sc  as  tiie  sepals. 

Mature  capsule  scaircLT  surpassntg  the  sepals  .     7.  C.  arrenae. 

llaiure  capsule  about  rviee  as  jiaitg  as  the  sepals  .     8.  C.  oreopiuhan. 

1.  Cenisdiim  Bnffnmae  A.  Xels.  BulL  Ton-.  Bot.  dub  36:  239.  1S99.  An- 
nual, yellowish-green,  giandular-pubescent.  and  irery  leafy:  stems  aimitod 
upM>n  the  slender  too\  and  freely  branched,  becoming  matted:  leares  naiiualj 
oblong  to  elliptic.  5-12  mm.  long:  the  few-flowere*i  cj-mes  very  nu] 
the  peduncles  and  pe«iicels  dilatc^i  or  swollen  at  the  base  into  an 
oblong  fooT:  pei^Js  one  half  longer  than  the  oblong  obtusi^  sepals: 
about  Twice  as  long  as  the  sepals. — ^Tj-pe  locality  only.  Big  Horn  Moooiami^ 
Wyoming. 

2.  Censdiim  fanchypoditim  (Engelm.  Rol:*ins.  in  Brit.  Jicm.  Toir.  Cldb 
5:  15*X  WM.  Annual.  jMJe  green,  viscid-pubescent:  stems  erect.  SMnpkt  or 
spaiingly  branched.  1-2  dm.  high:  leaves  oblong  or  spatulate.  1-2  cm.  long: 
cymes  tenninaL  rather  few-9owered:  pedicels,  even  the  lower  ones,  seandr 
eicee»ding  the  Cips-Je,  from  nearly  er?ct  to  widely  spreading  or  decuneiL 
capsul-e  usiially  slightly  c-jrve»i  2-3-times  s.?  long  as  the  calyx. — Xoc  in&e- 
quent  in  our  ranee,  and  eastward  and  weftwiT^i. 

3.  Cerastitim  lon^pednncnlatimi  Mull.  Cji.  40.  1S13.  AnniiaL  brigjht 
green,  more  or  less  vi=c;d-put»e5cer:t :  r.rrzi-?  -n-eik.  '::  ranched,  aseendmg  or 
ahnctrt  p»r<-:isTrate:  leaves  oblo-z  to  sr'jtulj:^:  r-elow.  lance<^te  or  m 
upward.  2-5  cm.  long:  cyme  Srv^rjl  t-:*  miziy-rowere^i:  the  pedieds  i 
much  iZfi^T  than  the  maf.irt  c^p^ul-i-i  p»rtjls  twice  as  long  as  the  : 
c^z-ts^:^.    C.  n  -:-3  ".-» . — ^.\cr:i55  tbe  c :  ntiiieiit . 

4.  Ccnsdnm  ek>n^timi  P^irsh.  Fi.  .\m.  Sept.  o21.  1S14.  Amnia],  dbs- 
dular-p'ubescent.  1-2  im.  rizL:  stems  many  from  tie  r.  ise.  5»:<mewiiat  brmAedi 
lejives* 2ir«e;ar-lanc»5-:liite.  !->--»  mm.  Ic-^ig.  ver>-  iLumer-i'-is  bdow:  cyme  ibb- 
sJly  tricb:t^.'z::u?  ti-r  peiioel^  rather  st->ut.  virl.a-:>  in  length,  osinJhr  mark 
icc-ger  than  the  riiture  capis-ile:  petals  large,  fi-i'.^z.  more  than  twice  as  long 
as  ihe  acute  sriil-;  cii'S-.iie  shon.  F-bcl^<:»ose  and  =cart>r]y  eiserted. — ^XofthaB 
Wy:dir>2,  V — .-.'■. \    ini  westward. 

o.  CcnLsnmn  beeringianmn  Chan.  A  Schlecht.  l.:T:r.'v^  1:  62.  lSa6L 
iil  tricnentukise  and  somewhat  riandular-^iscii  a^-ove:  stems  i 


eral  frc-ci  the   render  "Tranche*  -:<:  the  caudcx.  low  ari-i  spreading 
^llz^Ji*.  ic'~'--zj:  :r  lance: late.  ->-10  mm.  ::nr:  3owers  few.  in  a  nanow 
wrin  ti:rt  pe^dif^el-    r»et.Als  and  caip»nle  *' ut  iittJe  longer  than  the  aepalsJ— ^ 
ihe  ms'.'uniain.-  ■  fr:  m  Ne-s-  Mexit^:*  t-:-  .\2asia- 

'..  Ccfasdsm  fiacg;ianiim  H.>:»k.  A.  Nels.  Perennia].  with  dJender  mo*- 
s:.>!'k:  thfr  iiecrder  rtrict  stem,  c-nly  -5-1'.*  cm.  high:  lejve*  short.  tIiii»fcUii  aad 
imhrJ5at.e»i  cci  the  '.-.wer  zeir:  :^  the  stem:  newer?  5t«Lt^ry  or  few:  petals  aad 
5Lt>^'iJe  cut  rlizhtlv  I'.-nzer  than  the  cajvi.  '."".  jr.-v-«vM  : ..'i'.7ian-jm  Hook.  BoC 
r'  S.  Eiph  £xr  * :  liv:  H.:.  A:  B.-it.  Bull  T.rr.  frit.  Chib  14:  aO.>— Im 
\  eiat.^wK.:,cie  Park,  a^j  m  Ft^gia. 


CARYOPHYLLACEAE    (PINK  FAMILY)  185 

7.  Cerastium  arvense  L.  Sp.  PL  438.  1753.  Perennial,  downy  with  re- 
flexed  hairs,  caespitose:  leaves  linear  to  linear-lanceolate,  clasping:  cyme 
few-flowered;  pedicels  erect  or  nodding:  petals  nearly  twice  longer  than  the 
sepals:  capsule  little  exceeding  the  calyx,  nearly  straight.  (C.  effusum  Greene, 
Pitt.  4:  298.  1901.) — Colorado  and  northward  through  Utah,  Montana,  and 
Wyoming,  and  across  the  continent. 

8.  Cerastium  oreophilum  Greene,*  Pitt.  4:  297.  1901.  More  or  less 
glandular-pubescent,  with  somewhat  tufted  stems;  pubescence  either  minute 
and  strigose  (deflexed  upon  the  lower  part  of  the  stem)  or  spreading  and 
hispidulous,  becoming  minutely  glandular  or  viscid  above:  leaves  mostly 
lance-Unear,  1-3  cm.  long,  pubescent  or  glabrate,  numerous  below,  sparser 
and  smaller  upward:  flowers  large,  8-12  mm.  broad,  in  strict  or  at  length  more 
open  cymes:  petals  twice  as  long  as  the  sepals:  capsule  about  twice  as  long  as 
the  calyx, — ^Throughout  our  range. 

7.  SAGINA  L.    Pearlwort 

Low  green  herbs,  with  subulate  or  fiHform  glabrous  leaves,  and  small 
terminal  usually  long-pediceled  flowers.  Petals  entire  or  wanting.  Styles 
alternate  with  the  4  or  5  sepals.  Capsule  4-  or  5-valved.  Seeds  several  to 
many. 

1.  Sagina  saginoides  (L.)  Brit.  Mem.  Torr.  Club  5:  151.  1894.  A  glabrous 
tufted  perennial,  only  a  few  cm.  high:  stems  slender,  decumbent:  leaves 
linear,  mucronate,  5-15  nmi.  long:  flowers  3-5  mm.  broad,  with  5  sepals,  petals, 
and  styles:  petals  scarcely  longer  than  the  sepals:  stamens  10:  capsule  ovoid- 
oblong,  twice  as  long  as  the  obtuse  sepals.  S.  Linnaei. — Moist  spots  and 
banks  in  the  moimtains;  New  Mexico  to  arctic  America. 

8.  ARENARIA  L.    Sandwort 

Mostly  low  more  or  less  tufted  or  densely  caespitose  perennials,  with  ses- 
sile usually  subulate  and  more  or  less  rigid  leaves,  and  white  cymosely  pan- 
icled  or  capitate  flowers.  The  five  sepals  distinct  or  nearly  so.  Petals  5, 
entire,  not  clawed.  Stamens  10.  Styles  3.  Capsule  globose,  or  short-oblong, 
many-seeded.  Seeds  not  appendaged  at  the  hilum. — ^Includes  Alsinopsis 
Small. 

Valves  of  the  capsule  entire;  plants  low,  tufted  or  caespitose. 
Glandular-hirtellous  throughout. 

Filiform  stems  1-4  cm.  long 1.  A.  aequicaulis. 

Slender  stems  7-15  cm.  long 2.  A.  Nuttallii. 

Leaves  glabrous  or  nearly  so. 

Sepals  acute 3.  A.  macrantha. 

Sepals  obtuse 4.  A.  sajanensis. 

Valves  of  the  capsule  2-cleft  at  summit. 
Leaves  oblong  or  elliptic,  not  pungent. 

Leaves  less  than  1  cm.  long 5.  A.  saxosa. 

Leaves  more  than  1  cm.  long 6.  A.  confusa. 

LoEives  linear,  more  or  less  rigid  and  pungent. 
Petals  distinctly  longer  than  the  sepals. 

Cyme  congested,  usually  capitate 7.  A.  congesta. 

Cyme  open. 

Densely  glandular-pubescent  above 8.  A.  Tweedyi. 

Nearly  glabrous  throughout 9.  A.  uintaheosis. 

Petals  shorter  than  or  merely  equaling  the  sepals. 

Plants  low,  broadly  and  densely  caespitose;  cyme  very  dense     .     10.  A.  Hookeri. 
Plants  tufted,  usually  1-2  dm.  high;  cyme  open     .         .         .     11.  A.  Fendleri. 

1.  Arenaria  aequicaulis  A.  Nels.  Perennial  from  a  very  slender  woody  root, 
glandular  or  viscid-pubescent  throughout,  only  3-6  cm.  high:  stems  filiform, 

*  A  number  of  other  segregates  of  C.  arvense  have  been  published.  The  writer  finds  him- 
self unable  to  discern  in  them  disting^uishing  characters.  Students  are  referred  to  the  original 
descriptions  as  follows:  C.  Earlei  Rydb.  Bull.  Torr.  Bot.  Club  30:  249.  1903;  C.  scopulorum 
Greene,  Pitt.  4:  288;  C.  occidentale  Greene,  1.  c.  299.  If  these  be  distinct,  then  the  above  de- 
scription of  C.  oreophilum  is  that  of  an  aggregate. 
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iirtrieately  branched  at  the  decumbent  base,  erect,  nearly  unifonn  m  lengdi 
on  a  given  plant:  lea^-es  crowded  at  the  base,  linear-subulate,  not  pangenl, 
semicylindnc,  .'^■^lerved:  sepala  linear-lanceolate.  strooglT  ^nerveo,  loo^ 
than  the  petala:  valves  of  capsule  entire,  condderably  lofiger  at  matuntj 
than  the  aepala.  A,  vema  furta.  (A,  rema  tquiemdvi  A.  \els.  Bull.  Torr. 
Bot-  Club  26:  352.  1S1>9;  AUinofmJi  propinqua  Rydb.  Bull.  Torr.  Bet.  Chib 
33:140.  1906;  not  A .  prfypinnwi  Bk:\i.) — Not  infrequent  on  open  stooyskpea; 
central  Rockv  Mountau»  ana  westward. 

2.  AreDaria  Hnttallii  Pax  in  Engl.  Jahrb.  IS:  30.  1893.  Glandular^xibero- 
lent  or  tomentuiose  throughout:  root  single,  vertical,  rather  stout:  sterna  no- 
merous,  slender,  loos^y  matted  and  much  branched  near  the  base;  bramciiea 
ascending  or  erect,  l^y:  leaves  subulate-aceroee,  rigid,  pungent,  teoding  to 
be  squarroeely  spreading,  cxmate.  7-10  mm.  I<Hig:  flowers  usually  numerooa^ 
in  a  spreading  eyuift:  sepals  acuminate,  often  purplish,  exceeding  the  subacute 
petals :  capsule  ovoid,  shorter  than  the  sepals.  A .  pungenA . — In  the  mountaiDSy 
especially  on  slides;  our  range  and  west  to  California. 

3.  Arenaria  macrastha  /'Rydb.;  A.  Nels.  A  diffusely  branched  ^ireadmg 
jdabrous  caespitose  perennial;  branches  1  dm.  long  or  less:  leaves  sibulate- 
£liform,  obtuse,  5-10  mm.  long,  1-nerved:  pedicels  1  cm.  long  ox  less:  sepals 
lanceolate,  4-5  mm.  long,  acute,  scarious  margined,  stroni^y  3-nerved:  petals 
oblong,  exceeding  the  sepals  and  the  capsules.  (AUinoptU  maerantha  Rydb. 
Bull.  Torr.  Bot.  Club  31:  407.  10O4.;— La  Plata  Mountains.  Colcwado. 

4.  Arenaria  sajanensis  Willd.  in  Schlecht.  Berl.  Gesell.  \at.  Fr.  Mag.  7:  20O. 
1S16.  Densely  but  finely  glandular-hirsute:  caespitose,  with  stems  deeant- 
bent  at  base  and  leafy  below,  2-6  cm.  high,  1-3-flowered:  leaves  linear,  ob- 
tusish.  rather  rigid.  i-S  mm.  long,  usually  glabrous:  sepals  linear-obloog, 
ner\'ed,  glandular-pubescent.  :^5  mm.  long:  petals  usually  exceeding  the  sepab: 
capsule  oblong,  exceeding  the  sepals.  A.  bi flora  obtwia.  (AlnnapM  ob- 
tuiHoha  Rydb.  I.  c.> — Common  and  variable:  in  alpine  regions. 

5.  Arenaria  saxosa  Gray,  PI.  Wright.  2:  18.  1%53.  Finely  pubenzlent, 
-  green  or  giaucescent :  i-tems  many,  spreading  from  a  rather  stout  root,  decum- 
bent or  creeping  at  the  base,  5-i5  cm.  long:  leaves  numerous,  sHgfatly  fle^y, 
lance-oblong,  aciite.  mucronate.  5-15  mm.  long:  flowers  terminal  luid  sub- 
solitar>'  on  short  simple  peduncles,  or  in  .stoiiter  indi^-iduals  numenx»  and 
paniculate:  sepals  ovate-lanceolate,  acuminiite.  eq^ialing  the  petals.  (A, 
polycatJoi  Rydb.  BuU.  Torr.  Bot.  Club  Zl:  4*j6.  1004. .— <:olorado,  Xew  Mex- 
ico, and  Arizona. 

6.  Arenaria  confusa  Rydb.  Bull.  Torr.  Bon.  Club  28:  275.  1901.  Pobero- 
lent  caespito^se  perennial,  with  slender  difta-se  -items,  3-5  dm.  long:  leatnes 
linear-lanceolate,  acute,  with  conspicuous  midrib:  pedicels  Cin  fruit)  direF- 
gent.  slightly  bent  under  the  calv-x.  about  1  cm.  long:  sepals  linear-laiieeofakte^ 
scarious  margined,  about  3  mm.  long:  petals  shorter  than  the  sepals  and  the 
ovoid  capsule. — Colorado.  New  Mexico,  and  Arizona. 

7.  Arenaria  congesta  Xutt.  T.  <fc  G.  FI.  1 :  178.  IS-'iS.  Glabrous  or  obacuigljr 
glandular-pubenilent :  .^tems  slender,  simple,  l-Z  dm.  high,  more  or  lev 
tufted;  basal  leaves  gramineoijs-setaceous.  1-5  cm.  long,  ciliolate^efxmttf 
near  the  ba^e;  cauline  few.  gradually  shorter:  flow*rrs  sessile,  in  1-3  denae 
heads,  subtended  by  1  or  more  scariou^i  bracts:  sepaU  carina te,  seariooSy  ex- 
ceeded by  the  oblong  petak. — \ery  common  in  the  moijn tains;  Coionclo^ 
Wyoming,  and  westward. 

7a.  Arenaria  congesta  subcongesta  Wats.  Bot.  Calif.  1:  00.  1S85.  SmMBtt, 
the  base  sublijmeo'is:  the  stems  usijallv  glandular-puberilent ;  tiie  floiran 
fewer  and  tending  to  form  an  open  dicliotomo'i3  c>-me. — Range  nearfj  the 
same  as  the  species. 

S.  Arenaria  Twcedyi  Rydb.  Bull.  Torr.  Bot.  Club  31 :  406.  1904.  Ckespt- 
tose.  with  ligneous  base:  leaves  fleshy,  linear-filiform.  2-.i  cm.  long:  steoH 
glandular-pub^-rjlent.  especially  above.  7-12  cm.  high:  flowers  in  an  cpok 
cv-me.  with  lance^Jare  scariou.^  bracts:  pet-liceLs  about  1  cm.  long:  aepah  huh 
ceolate.  acute,  den-^ely  glandular-pubenilent.  about  5  mm.  Icmg  and  <nstinetiy 
surpassed  by  the  petals. — La  Plata  Mountains,  Colorado. 
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9.  Arenaria  uintahensis  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  7.  1899.  Caes- 
pltose,  with  subligneous  multicipital  caudex,  nearly  glabrous  throughout: 
leaves  mostly  basal,  narrowly  Imear,  acerose,  10-25  mm.  long:  stems  slender, 
erect,  10-15  cm.  high,  glabrous  or  obscurely  glandular-puberulent  above:  cvme 
open,  subpaniculate:  sepals  ovate  or  narrower,  nerveless,  scarious,  keeled  by 
the  broad  green  midrib:  petals  oblong,  obtuse,  5  mm.  long,  longer  than  the 
sepals. — ^Western  Wyoming,  Utah,  probably  Colorado  and  Idaho. 

10.  Arenaria  Hookeri  Nutt.  T.  &  G.  Fl.  1:  178.  1838.  The  multicipital 
caudex  forming  broad  mats  surmounting  the  woodjr  root:  stems  3-12  cm. 
high,  glandular-puberulent:  leaves  linear-subulate,  rigid  and  pungent,  2-4  cm. 
long:  cymes  short  and  dense,  the  scarious  bracts  conspicuous:  sepals  rigid, 
pungent,  5-7  mm.  long,  exceeded  by  the  oblong  petals.  (A.  pinetorum  A.  Nels. 
Bull.  Torr.  Bot.  Club  26:  350.  1899.) — Common  on  bleak  hilltops  in  our  range. 

11.  Arenaria  Fendleri  Gray,  PI.  Fendl.  13.  1848.  Pale  and  somewhat 
glaucous,  more  or  less  glandular-pubescent,  especially  above:  stems  numerous, 
erect,  leafy,  closely  aggregated  upon  the  summit  of  a  thick  root:  basal  leaves 
setaceous-gramineous,  either  ciholate  or  smooth,  4-8  cm.  long,  somewhat 
pimgent;  the  cauline  gradually  shorter,  sheathing  at  base:  inflorescence  dichot- 
omous,  few-many-flowered:  the  glandular  sepals  attenuate,  but  little  shorter 
than  the  obovate  white  or  ochroleucous  petals:  capsule  shorter  than  the 
sepals.  (A.  Eastwoodiae  Rydb.  Bull.  Torr.  Bot.  Club  31:  406.  1904.)—  New 
Mexico  to  Wyoming,  and  westward. 

9.  MOEHRINGIA  L. 

Low  slender  perennials  with  thin  oblong  or  ovate-lanceolate  leaves  and 
small  white  flowers  axillary  or  in  terminal  cymes.  Parts  of  the  flower  some- 
times in  fours.  Valves  of  the  capsule  bifid.  Young  ovary  3-celled.  Seed 
with  a  light-colored  spongy  appendage  at  the  hilum. 

1.  Moehringia  lateriflora  (L.)  Fenzl.  Verbr.  Alsin.  Table,  p.  18.  1835. 
Glabrate  or  puberulent:  stems  erect,  sparingly  branched :  leaves  ovate  to  ob- 
long, obtuse,  1-2  cm.  long:  pedimcles  usually  2-flowered,  soon  becoming  lat- 
eral: petals  white,  entire  or  nearly  so,  longer  than  the  oblong  sepals:  capsule 
twice  as  long  as  calyx,  opening  by  three  2-cleft  valves.  Arenaria  lateriflora. — 
Moist  shaded  places;  Colorado,  northward  and  across  the  continent. 

10.  SPERGULARIA  J.  &  C.  Presl. 

Somewhat  fleshy-leaved  annuals  or  perennials  of  wet  saline  soils,  with 
white  or  purpUsh  sohtary-axillary  or  terminal  cymose  flowers.  Sepals  5.  Pet- 
als 5.    Stamens  10.    Styles  3;  ovary  1-celled,  with  3  valves. 

1.  Spergularia  sparsiflora  (Greene)  A.  Nels.  A  glandular-hirsutulous  an- 
nual, freely  branched,  erect,  or  with  lax  spreading  stems,  diffuse,  slender, 
the  lower  intemodes  longer,  the  upper  rather  shorter  than  the  narrowly  linear 
acute  leaves:  stipules  thin,  very  snort,  broadly  ovate  and  acutish,  varying 
to  obtuse  and  truncate:  flowers  mostly  soUtary,  one  to  each  pair  of  leaves,  on 
slender  pedicels  shorter  than  the  leaves:  petals  small,  lilac:  capsule  ovate, 
obtusish,  exceeding  the  sepals:  seeds  minute,  red-brown.  Tissa  sparsiflora 
Greene^  Erythea  3:  46.  1905. — Not  infrequent  in  wet  strongly  saline  places; 
Wyommg  and  Colorado. 

11.  PARONYCHIA  Adans.     Whitlowwort 

Tufted  herbs,  with  lignescent  base,  opposite  leaves,  and  dry,  silvery  stipules. 
Flowers  small,  apetalous,  and  scarious-bracted.  Sepals  5,  linear-oblong, 
concave  and  awned  at  the  apex.  Stamens  5,  sometimes  alternating  with 
linear  staminodia.    Ovary  ovoid,  narrowed  into  the  2-cleft  style. 

Flowers  terminal,  solitary  or  subcymose  and  eesaile. 

Leaves  oblong,  obtuse 1.  P.  pulvinata. 

Leaves  linear-subulate 2.  P.  sessilifolia. 
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Flowers  azfllary.  solitarjr  or  eymooe 
Flowen  in  terminal  dicnotomoaa  cymes. 

Stem«  erect 

Sterna  prostrate-spreading    . 


1.  Piaionychui  pntWnata  Gray,  Proc.  Acad.  I^ifla.  53.  1863.  3fatted- 
caespitoee  from  a  wocxiy  root,  fc»inmg  dense  cusfaioO'like  tufta:  stqioks 
broadly  ovate,  entire,  pointless;  leaver  thick,  oblong,  obtuse,  equating  the 
stipules,  and  with  them  densely  covering  the  short  stems:  flowers  immeraed 
among  the  leaves:  sepals  oval,  awned  a  little  below  the  apex. — ^Alpine;  Col- 
orado. Utah,  and  Wyoming. 

2.  Faionychui  sessilifolia  Xutt.  Gen.  1 :  160.  ISIS.  Very  denady  caemtoae 
from  a  woody  root,  much  branched  and  crowded,  bnmches  very  oenae: 
stipules  2-cleft;  leaves  imbricated,  linear-subulate,  the  lowest  erect,  obtcne, 
the  upper  longer,  recur^-ed-spreading,  acute  or  mucrc»iate,  longer  than  the 
stipules:  sepals  oblong-linear,  with  divergent  awns  rather  shorter. — Cokxado 
and  northward  to  the  headwaters  of  the  Slissouri  and  the  Saskatchewan. 

2a.  Faionychia  sessfltfolia  brevicnspis  A.  Xels.  Bull.  Torr.  Bet.  dub. 
26:  237.  1S&9.  More  densely  tufted:  the  lower  leaves  obtuse:  flowers  sob- 
cymose:  calyx  with  a  swollen  turbinate  base;  sepals  closely  valvate,  forming 
a  short  cylindrical  tube  closed  at  the  summit  by  their  short  arched  tipOj  the 
awn  very  short. — Open  stonv  ridges;  southern  Wyoming. 

3.  Paronychia  depressa  iS'utt.j  A.  Xels.  Bull.  Torr.  Bot.  Gub  26:  23& 
1900.  Spreading  in  a  close  mat  from  the  crown  of  a  woody  root;  ahnory 
throughout  by  reason  of  the  large  scarious  stipules  and  the  short  silve 
brous  pubescence:  leaves  linear,  cuspidate  or  bristle-pointed,  scarody  J 
than  the  stipules:  flowers  single  in  the  axils  or  in  small  c^-mes,  subsessile  i 
surpassed  by  the  subtending  bracts  and  leaves:  sepals  with  a 
awned  tip  half  as  long  as  the  body:  filaments  very  short,  exceeded  by  the  i 
der  staminodia. — Rare:  dr>-  hills  near  the  Platte,  in  Wyoming. 

4.  Paronychia  Jamesii  T.  &  G.  Fl.  N.  A.  1:  170.  liVi.  Very  minntdy 
scabrous-pubescent,  caespitose  and  freely  branched  from  the  base:  stems 
7-15  cm.  high,  erect  or  nearly  so.  more  or  less  dichotomously  branched  above: 
leaves  longer,  linear-subulate,  obtuse,  about  the  length  of  the  intcmodeB: 
cymes  few-flowered,  with  a  central  siibseAr-ile  flower  in  each  division:  aepab 
Imear-oblong.  with  ver>-  short  cusps.  fP.  Wardii  Rvdb.  in  Small,  FL  400L 
1903.>— Colorado. 

5.  Paronychia  diffusa  A.  Xel.-..  Bull.  Torr.  Bot.  Club  26:  237.  1900.  Al- 
lied to  the  preceding  l>ut  wholly  pr^jr^trate-fipreading:  leaves  generally  knger 
than  the  intemodes.  acute  and  mucronate:  stipules  lanceolate,  silvefjr,  shoctcr 
than  the  intemodes:  cjTnes  small,  congested  at  the  ends  of  the  brittle branehes: 
cah-x  with  minutely  hirsute  turbinate  base;  its  cusps  short  and  arched  wHhm: 
filaments  exceeded'  by  the  staminodia. — Barren  slop)es  and  ridges,  frequent; 
Wvominz  and  Colorado. 


43.  HYMPHAEACEAE  DC.    W.\ter  Lily  Family 


Aquatic  herbs,  with  horizontal  tnink-like  rootstocks  or  ; 
The  leaves  <in  ci^jrs)  deeply  cordate.  Flowers  with  all  the  i>arts  distinet  and 
free,  solitary-  and  axillar>'  on  long  peduncles.  Stamens  numerous.  Garpdi 
several  or  many,  'inited  into  a  compound  pistil. 

L  NYMPHAEA  L.    Yellow  Pond  Ljlt,     Spattebdock 

In  .ahallow  water,  sending  up  large  leathery  leaves  which  are  usually  u^ 
right  but  sometimes  flo:iting.  Sepals  5-12.  persistent,  a^ually  jrellow  witfam 
and  partly  green  without.    Petals  and  .stamens  short  and  numerous,  dcnsriy 

crowded  aroiind  the  ovar\'.    Ovarj-  H-20-celled,  crowned  by  a  radiate  r^ 

the  cells  many-seeded. — Supkar. 
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1.  Nymi)haea  polysepala  (Engelm.)  Greene,  BuU.  Torr.  Bot.  Club  15:  84. 
1887.  Petioles  stout,  tne  floating  leaves  oval,  with  narrow  or  nearly  closed 
sinus,  1-3  dm.  long:  calyx  subglobose,  when  fully  expanded  8-12  cm.  broad; 
sepals  9-12,  yellow,  or  at  length  tinged  with  red:  petals  12-18,  obovate,  cu- 
neate,  truncate:  fruit  subglobose,  with  a  constricted  neck  and  convex  um- 
bonate  15-24-rayed  stigmatic  disk. — High  mountain  lakes;  Colorado,  Wyoming, 
and  northwestward.  Nymphaea  (Nwphar)  advenay  reported  from  Wyoming, 
is  probably  this  species. 

44.  CERATOPHYLLACEAE  L.    Hornwort  Family 

Aquatic  herbs,  with  whorled  finely  dissected  leaves,  and  minute  axillary 
and  sessile  monoecious  flowers  without  floral  envelopes,  but  with  an  8-12-cleft 
involucre  in  place  of  a  calyx.     Fertile  flower  a  simple  1-celled  ovary. 

1.  CERATOPHYLLUM  L. 

Submersed  plants,  in  ponds  or  slow  flowing  streams,  the  sessile  leaves  cut 
into  thrice-forked  thread-like  divisions.  Sterile  flowers  of  12-24  stamens, 
with  sessile  anthers.    Fruit  an  achene,  beaked  with  a  slender  persistent  style. 

1.  Ceratophyllum  demersum  L.  Sp.  PL  992.  1753.  Stems  very  slender, 
3-5  dm.  long:  leaves  in  numerous  whorls  of  6-8:  achene  elliptical,  shortly  stipi- 
tate,  with  a  short  spine  or  tubercle  on  each  side  near  the  base. — CaUfomia  and 
northward,  thence  eastward  across  the  continent. 


45.  RANUNCULACEAE  Juss.    Buttercup  Family 

Herbs  or  rarely  climbing  shrubs  with  acrid  sap.    Leaves  usually  alternate, 

simple  or  compoimd,  without  stipules  but  often  dilated  at  base  of  petioles. 

Flowers  regular  or  irregular,  the  parts  all  distinct  and  free.    Sepals  3-15,  often 

petal-like,  usually  caducous,  imbricate  (in  two  genera  valvate).    Petals  3-15, 

or  wanting.    Stamens  numerous  or  rarely  few.     Pistils  many,  few,  or  solitary, 

becoming  achenes,  folUcles,  or  berries. 

Pistils  becoming  follicles  or  berries  with  several  seeds. 
Flowers  regular. 

Leaves   simple   (sometimes  deeply  lobed  or  divided);   follicles 
many,  forming  a  head  in  fruit. 
Leaves  undivided 
Leaves  deeply  lobed  or  divided 
Leaves  compound. 

Petals  not  spurred;  fruit  a  berry 
Petals  spurred;  fruit  follicular    . 
Flowers  irregular;  carpels  3-5. 
Posterior  (upper)  sepal  spurred     . 
Posterior  sepals  hooded  (helmet-like) 
Pistils  becoming  achenes. 

Petals  none  or  inconspicuous;  sepals  large  and  petal-like. 
Flowers  subtended  by  an  involucre;  sepals  imbricated. 

Styles  short,  glabrous  or  pubescent 

Styles  becoming  elongated  and  plumose 

Flowers  without  involucre;  sepals  valvate;  styles  elongated  and 

plumose;  leaves  opposite 

Petals  as  well  as  sepals  present,  except  in  the  last. 

Minute  annuals:  sepals  spurred 

Perennials;  sepals  not  spurred. 

Flowers  white 

Flowers  yellow;  or  petals  wanting. 

Leaves  simple  but  often  lobed  or  divided;  petals  with  a  nec- 
tariferous pit  at  the  base;  achenes  compressed. 
Achenes  smooth  or  hispid ;  petals  broad        .... 
Achenes  longitudinally  striate;  petals  narrow 
Leaves  ternately  compound  or  decompound. 

Petals  present 

Petals  wanting 


1.  Caltha. 

2.  Trollius. 

3.  Actaea. 

4.  Aquilegia. 

5.  Delphinium. 

6.  Aconitum. 


7.  Anemone. 

8.  Pidsatilla. 


9.  Clematis. 

10.  Myosurus. 

11.  Batrachiimi, 


12.  Ranunculus. 

13.  Halerpestes. 

14.  Cyrtorhyncha, 

15.  ThaUctrum, 
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1.  CALTHA  L.    Marsh  Marigou> 

Smooth  perennial  herbs  with  thickish  somewhat  sueculent  round  or  oblong 
leaves  with  cordate  base.  Sepals  large  and  petal-like,  white  or  pink,  eazfy 
deciduous.  Petals  none.  Stamens  nimierous.  Pistils  xveral  or  many,  beeom- 
ing  foUicles  with  several  seeds. 

1.  Caltha  rotimdifolia  (Huth.)  Greene,  Pitt.  4:  80.  1S99.  Leaves  all  rad- 
ical, rather  thick  and  firm,  broadly  ovate,  elliptic  or  oblong,  cordate  at  baae 
with  narrow  sinus,  entire  or  dentate,  3-S  cm.  long:  scapes  2-15  cm.  Iu|h 
1-flowered:  sepals  5-15,  oblong  or  obovate,  white  (bluish  without):  filaments 
flattened:  folucles  flattened  and  somewhat  spreading.  C.  leptoiepala.  (C. 
ehwnophUa  Greene  L  c.) — Throughout  our  range  and  northwestward. 

2.  TROLLIUS  L.    Gi>obefix>web 

Perennial  herbs  with  palmately  parted  or  incised  leaves,  thickened  fibrooi 
roots,  and  large  6olitar\'  terminal  flowers.  Sepals  5-15,  petal-like.  PeUii 
5-15,  small,  narrow,  with  a  minute  nectariferous  pit  at  the  base.  Stamens 
numerous.    Pistils  several,  many-oiiiled. 

1.  TrolUns  albifloms  fGray;  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  152.  1900. 
Stems  slender,  1-2  dm.  high:  leaves  palmately  5-7-parted,  4-8  cm,  broad, 
aU  petioled  except  the  uppermost,  the  segments  obovate,  variously  cleft  or 
toothed:  flowers  white,  2-4  cm.  broad:  sepals  obovate:  petals  minute,  modi 
shorter  than  the  stamens:  follicles  many,  flattened,  many-seeded,  tif^ied  with 
a  divergent  slender  beak. — Not  infrequent  at  subalpine  and  higher  stations 
throughout  our  range. 

3.  ACTAEA  L.     Baxeberrt 

Perennial  herbs  with  leaves  twice  or  thrice  temately  compound.  Flowers 
numerous,  white,  in  a  simple  raceme.  Sepals  caducous,  small,  4-6,  petal-like. 
Petals  small,  4-10.  Stigma  sessile,  2-lobed.  Pistil  1,  bec<»ning  a  large  i 
what  poisonous  berry  with  many  seeds. 

Leaflets  tfain.  sharply  incised,  the  teeth  acuminate  .         .         .     1.  A. 

Leaflets  thicker,  the  incisions  few.  the  t«eth  rounde^i  or  mucrouate    .         .     2.  A. 

1.  Actaea  arguta  Nutt.  T.  <t  G.  Fl.  1 :  35.  1 S3S.    Glabrous  or  nearly  so,  mtL, 

bushy-branched.  'MJ  dm.  high:  ba.-»iil  leaf  long-pet ioled.  temate;  the  dirlBians 
loDg-petioled.  pinnate:  leaflets  ovate.  5-12  cm.  long,  sharply  incised  and 
t-oothed,  the  teeth  acute  or  acuminate:  flowers  white,  numerous,  in  an  ovoid 
raceme  which  elongate.^  in  fruit:  jjetabf  sp>atulate:  berries  0-8  mm.  loof^  oral 
or  subspherical,  red  or  white.  (-4.  thumen  Rydb.  Mem.  X.  Y.  Bot.  Gaid. 
1:  153.  19fJ0., — In  rich  f>oil  of  moist  woods;  New  Mexico  and  far  to  the  nortll 
and  west. 

2.  Actaea  rubra  TAit.;  Willd.  Enum.  561.  1S09.  Ver>'  similar  to  the  pro- 
ceding,  but  the  leafletrf  less  sharply  incised,  the  t<«th  mostlv  rounded  or  mii- 
cronate,  or  acutiah:  petaLs  rhonibic-sp^atulate:  berrie?:  frmaller,  cherry-^vd,  €r 
sometimes  white.  (A.  viridiflora  Greene,  Pitt.  2:  10^.  1S90.)-— KortbeMlcni 
Wyoming,  northward  and  eastward. 

-  4L  AQUILEGIA  L.    Colvubike 

Perennial  herbs,  with  leaflets  twice  or  thrice  temately  compound,  die 
leaflets  lobed.  .SepaL?  5,  petaloid.  deciduous.  Petals  of  the  same  number,  die 
blad^  b'mall.  each  produce^i  backward  between  the  sepal-  as  a  lane  hoDov 
spur.  Stamens  indefinite,  some  of  the  inner  sterile  and  dJlated-petakiid  or  le- 
Guoed  to  scarious  scales.    Pistils  5;  the  o^'ules  numerous,  in  two  rowB. 
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Spur  longer  than  the  calyx. 

Flowers  red  in  whole  or  in  part 1.  A.  el^antula. 

Flowers  never  red. 

Flowers  blue  or  white 2.  A.  coerulea. 

Flowers  yellow  or  bluish. 

Spurs  long  (6-7  cm.),  yellow 3.  A.  chrysantha. 

Spurs  shorter  (4  cm.  or  less),  bluish 4.  A.  oreophila. 

Spur  shorter  than  the  calyx. 

Stem  leafy  or  not  wholly  naked-scapose;  flowers  several. 
Flowers  yellow  or  yellowish. 
Plant  tall  (more  than  2  dm.). 

Spur  as  long  as  lamina 5.  A.  flavescens. 

Spur  nearly  wanting 6.  A.  Eastwoodiae. 

Plant  lower  (less  than  2  dm.  high) 7.  A.  laramiensis. 

Flowers  blue 8.  A.  saximontana. 

Stem  scapose,   1 -flowered 9.  A.  Jonesii. 


1.  AqUilegia  eleganttila  Greene,  Pitt.  4:  14.  1899.  Erect,  glabrous,  slen- 
der, 2-4  dm.  high:  leaves  mostly  radical,  long-petioled,  glaucous  beneath; 
cauline  small,  subsessile:  flowers  solitary  or  few,  about  3  cm.  long:  sepals  and 
limb  of  petals  yellowish-green,  or  becoming  red  like  the  spurs:  spurs  inflated 
above,  straight,  longer  than  me  sepals:  filaments  short:  styles  exserted.  A. 
canadensis.— ColoT&do  and  New  Mexico. 

4  2.  Aquilegia  coerulea  James,  in  Long's  Exp.  2:  15.  1825.  Glabrous,  rather 
slender,  3-6  dm.  high:  leaves  most  radical  and  long-petioled,  glaucous  beneath; 
the  leaflets  deeply  cleft:  flowers  solitary  or  several,  terminating  the  peduncle- 
like stems,  large,  deep  blue,  or  rarely  pale:  sepals  rhomboid-ovate,  acute, 
longer  than  the  obtuse  petals:  spurs  straight,  slender,  twice  as  long  as  the 
limb:  style  shorter  than  tne  petals. — Frequent  in  the  mountains;  northern  New 
Mexico  to  Montana;  the  state  flower  of  Colorado. 

2a.  Aquilegia  coerulea  leptocera  (Nutt.)  A.  Nels.  Not  readily  distinguished 
from  the  sp^ies  except  by  the  nearly  white  flowers  and  the  broader  and  very 
obtuse  lobes  of  the  leaflets.  A.  leptocera  Nutt.  Joum.  Acad.  Phil.  7:  9.  1834. — 
Western  Wyoming  and  Utah,  at  lower  elevations  than  the  species. 

3.  Aquilegia  chrysantha  Gray,  Proc.  Am.  Acad.  8:  621.  1873.  Resembling 
the  preceding  in  habit,  but  often  taller  (3-10  dm.  high) :  flowers  many,  a  pure 
yellow:  sepals  lanceolate-oblong,  scarcely  longer  and  not  broader  than  the 
lamina  of  the  petals:  spurs  long,  straight  and  slender.  (A.  thalictrifolia  Rydb. 
Bull.  Torr.  Bot.  Club  29:  145.  1902.)— Southern  Colorado,  New  Mexico,  and 
Arizona. 

4.  Aquilegia  oreophila  Rydb.  Bull.  Torr.  Bot.  Club  29:  146.  1902.  Re- 
sembling the  two  preceding  and  the  following,  smaller,  2-4  dm.  high:  flowers 
few,  3-4  cm.  long:  sepals  oblong-lanceolate,  acute,  pale  blue,  longer  than  the 
oval  obtuse  ochroleucous  limb  of  the  petals:  spurs  straight,  widening  regularly 
to  the  throat,  ochroleucous  or  bluish,  about  twice  as  long  as  hmb. — Middle 
elevations;  northwestern  Wyoming  to  Idaho  and  Montana. 

5.  Aquilegia  flavescens  Wats.  Bot.  King's  Exp.  10.  1871.  Glabrous  except 
above,  oranching  freely,  3-5  dm.  high:  flowers  lemon-yellow,  sometimes 
tinged  with  scarlet:  sepals  oval  or  oblong,  spreading  or  renexed,  longer  than 
the  obovate  obtuse  limb  of  the  petals:  spur  aoout  equaling  the  petals,  more  or 
less  curved  but  scarcely  hooked,  knobbed,  6-8  mm.  long:  stamens  longer  than 
the  petals. — Probably  m  the  western  part  of  our  range  in  the  higher  mountains. 

6.  Aquilegia  Eastwoodiae  Rydb.  Bull.  Torr.  Bot.  Club  29:  146.  1902. 
Pubescent  with  soft  spreading  hairs:  leaves  tritemate  on  long  slender  petioles; 
leaflets  cuneate,  thin,  somewhat  3-lobed,  petioled:  sepals  and  petals  lanceo- 
late, subequal,  15  mm.  long:  the  petals  merely  saccate  at  base  and  not  truly 
spurred:  sterile  filaments  united  into  a  tube:  follicles  reticulate-veiny,  12- 
15  mm.  long.  (A.  ecalcarata  Eastwood,  Zoe  2:  226.) — Southwestern  Colorado 
to  Utah  and  southward. 

7.  Aquilegia  laramiensis  A.  Nels.  First  Rep.  Fl.  Wyo.  78.  1896.  Many- 
stemmed  from  a  rather  large  semifleshy  root,  1-2  dm.  high;  stems  and  petioles 
more  or  less  decumbent  and  diffuse:  leaves  biternate;  the  leaflets  large,  with 
crenate  lobes,  slightly  pubescent  below:  inflorescence  and  fruits  pubescent: 
flowers  10-15  mm.  long:  sepals  greenish- white,  lanceolate,  with  emarginate 
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apex:  lamina  of  the  i>etals  cream-color,  elliptical,  obtuse,  longer  tiian  ib» 
sSendeT  hooked  knobbed  spurs. — Shaded  cliffs  in  the  TAramio  range,  Wjam^ 
ing. 

8.  Aqmleeia  aaziniontana  Rvdb.  in  Robins.  S>-n.  Fl.  1: 43.  ISdo.  Chhnm^ 
12-18  cm.  high:  stems  sevenil  from  a  scaly  rootstock:  leaves  small,  twiee 
temate,  even  the  upper  clender-petioled:  flowers  small,  12-18  mm.  lone;  tlie 
lamina  of  the  petals  yellowish,  snorter  than  the  blue  sepals  and  modi  kwigg 
than  the  blue  spurs:  carpeb  glabrous.  A.  brerustyla. — High  peaks  in  the  een- 
tral  Rockv  Mountains. 

9.  Aqmlegia  Jonesii  Parr>%  Am.  Nat.  8:  211.  1874.  Minntdj  aaft- 
pubescent:  scap»e  ^Mi  cm.  high,  naked,  1-flowered:  leaves  all  crowded  and  tiie 
persistent  scalc^like  dilated  bases  of  their  petioles  imbricated  on  the  sloat 
ascending  branches  of  the  rooutock:  the  partial  petioles  short  or  wanting,  so 
that  the  9  small  obovate  entire  leaflets  are  in  a  dense  cluster:  lamina  of  peCak 
only  half  as  long  as  the  obtuse  sepab;  the  spurs  shorter  than  the  sepals:  fcrifi- 
cles  large,  2  cm.  long. — ^Rare  alpme  plants;  high  peaks  in  the  oentnl  Rockj 
Mountains. 

•  6.  DELPHUflUM  L.    Laskspub 

Erect  herbs,  usually  with  palmately  lobed,  cleft,  or  dissected  leavea,  and 
racemose  flowers  which  are  white,  blue,  or  purple.    Sepals  5,  petal-like.    Pletali 
2  or  4,  irregular:  when  4,  the  upper  pair  are  developed  backwards  mto  j 
which  is  inclosed  in  the  spur  of  the  upper  sepal;  the  lower  pair  with  i ' 
claw  and  broad  blade.     Pistils  few,  becoming  erect  or  divergent  foUicies  ^ 
several  to  many  se«ds. 

Bx0Ut3  iaacicuLLte-tuberouB  and  easQy  deuurhable  from  the  dwider  ^ 

Etesxi. 
Stem  Ktrict.  ^^-4  dm.  high:  flowere  zziaxiv.  in  a  epicate-raoeooe         .       1.  D.  gixicCui 
.St«ixi  iower:  flow«i>  few.  in  a  ]ax  raoeme  .       2.  D.  Ndaoai 

Boote  thickened  nii'i  fascicled  but  xiot  tuberciue;  plants  low  (1—5  dm. 

high  I. 

gteaxu  c^brouf.  at  leatrt  below. 

Leav«6  basal  and  cauline 3.  D.  baeoior. 

Leaves  aiJ  }vasal 4.  D.mea^om 

gtems  p'iij«bceu\  lo  the  base. 

Ka/ijcaJ  Jeav*ft  tumerous.  ttifted 5.  D.  €«ey«ri. 

Ka-'iica!  ieave^  few.  oj>en 6,  D. 

Bootfe  large.  o«>ej>-'5et.  w>r>jy.  with  1  or  more  crowns;  plants  often 
coar**  and  la!:    1  -20  dm.  Li«h ,., 
Leaf-ft«jpneo'.fe  jtcinjitely  muJt;fic:  the  lobes  linear. 

Fiowere  ip;een  or  greenish  and  purpie-nreaictd  .         .         ,         ,       7.  D. 
Flower*  r/.-je. 

StKij  glabrous  below S.  D. 

Siesci  pjberuleiit  to  the  base 9.  D. 

Leaf-Mgrnents  S-9.  theM;  and  their  divisions  oblong  to  obovat»- 
c^a.'i«ate. 
Pubescence  more  or  lew  visci'i-vIl^oTj*.  yeUovish. 
Ka'jerjae  crowded.  (;p>.ate;  flom-ere  biuc. 

Ma-..;re  foi^iclefe  gjiV.r'jua 10.  D. 

Mature  foli.cies   vj5(c:d-pubesoent 11.  D. 

BaoeT::.e  open:  fiowere  few  '5-10,. 

Fiant  laJJ:  fiower^p'irple 12.  D. 

FJant  iow:  flowers  blue 13.  D. 

Fubesoenee  fjnely  caneboent,  not  viscid  or  glandular. 

Kaoexoe  dccuse.  ipicate.  fiiady  vilious 14.  D. 

Kamwnre  more  open,  pikiee 15.  D. 

1.  Delphinimn  strict  urn  A.  Xels.  Bull.  Torr.  Bot.  Hub  27:  263. 


Finely  pubescent:  r'-x^t  tuberous-fasciculate  or  solitar^'-ctMrnoae:  etena  tui 
strict*  3-4  dm.  Liidi;  I'raves  trifoliolate;  the  leaflets  again  /^-parted  or  i  ■liuiw 
lobed:  the  segiuerjts  oblong  to  linear:  raceme  spicati;?.  .>-10  cm.  long;  |ifK—M 
short,  erect,  stout:  flowers  blue:  rour  straij^t,  with  deflexed  tip,  staiMlmgat 
right  angles  to  the  raclii?:  lateral  petals  deeply  cleft,  sparsely  km^TiBaac 
follicles  3.  pubescent.  0-S  mm.  long:  seeds  wing-angled. — Vf^et 
Jackson's  Hole.  Wvoming. 
2.  Ddphiniiun  Helsonii  Greene,  Pitt.  3:  92.  1896.    Finely  ^ 
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least  above;  stem  slender,  simple,  1-3  dm.  high,  from  a  cluster  of  tuberous, 
easily  detachable  roots:  leaves  firm,  divided  into  linear  segments:  flowers 
blue,  slightly  villous,  slender-pediceled:  sepals  oblong,  shorter  than  the 
slender  spur:  lower  petal  2-cleft,  pubescent  and  with  a  tuft  of  hairs  about  the 
middle:  follicles  pubescent  or  glabrate:  seeds  wing-angled  above.  (D.  dume- 
torum  Greene,  PI.  Baker.  3:  4.  1901.) — Western  Nebraska  through  Wyoming 
and  Colorado  to  Utah. 

3.  Delphinium  bicolor  Nutt.  Joum.  Acad.  Phila.  7:  10.  1834.  Glabrous 
or  pubescent,  2-3  dm.  high,  rather  stout,  from  thickish  fascicled  deep-set 
roots:  leaves  deeply  parted,  the  segments  cleft  or  parted  into  linear  lobes: 
raceme  open,  few-flowered,  the  lower  pedicels  elongated:  flowers  about  2  cm. 
long:  upper  petals  yellowish  and  copiously  blue- veined:  mature  folUcles 
glabrous,  erect  or  recin^ving. — Northern  Wyoming,  west  to  Oregon. 

4.  Delphinium  scaposum  Greene,  Bot.  Gaz.  6:  156.  1880.  Glabrous;  stems 
scapose,  2-4  dm.  high,  from  thickish  branching  roots:  leaves  clustered  at  the 
base,  short-petioled,  round  or  reniform  in  outline,  and  mostly  oblong  or  sub- 
cuneate  divisions  and  lobes:  raceme  several-flowered;  the  flowers  blue:  sepals 
oblong,  10-14  mm.  long,  shorter  than  the  somewhat  curved  spur:  follicles 
oval,  erect:  seeds  with  rugose  and  ariliform  coat. — Western  Colorado  to  Ne- 
vada. 

5.  Delphinium  Geyeri  Greene,  Erythea  2:  189.  1894.  Canescently  tomentu- 
lose  throughout;  stems  usually  several  or  many  from  a  bimdle  of  woody  deep- 
set  roots,  2-5  dm.  high:  basal  leaves  numerous  and  tufted,  petioled;  the  cau- 
line  diminishing  upward;  all  rather  thick,  cut  into  many  linear  segments, 
these  tipped  with  a  white  callosity:  raceme  long,  with  many  azin*e-blue 
flowers:  spur  horizontal  or  ascending,  stoutish.  This  is  the  species  that  is 
commonly  known  as  Poison  Weed.  The  tuft  of  radical  leaves  develops  early 
and  these  if  eaten  freely  produce  fatal  bloating  in  cattle  unless  the  animal 
is  relieved  promptly  by  the  use  of  a  trochar. — Very  abimdant  on  the  plains 
in  oin*  range. 

6.  Delphinitun  carolinianum  Walt.  Fl.  Car.  155.  1788.  Puberulent  or 
pubescent;  stem  solitary,  strict,  simple  or  nearly  so,  2-5  dm.  high:  leaves 
3-5-parted  or  cleft,  usually  into  linear  lobes:  raceme  spiciform,  many-flowered: 
flowers  varying  from  blue  to  white  or  even  greenish- white:  sepals  sometimes 
tipped  with  brown:  spur  horizontal  or  ascending;  petals  rather  heavily  pilose: 
folhcles  oblong,  erect.  D.  azureum.  (D,  albescens  Rydb.  in  Brit.  Man. 
417.  1901.) — ^From  the  eastern  base  of  the  Rocky  Mountains  far  to  the 
eastward. 

6a.  Delphinium  carolinianum  Penhardii  (Huth.)  A.  Nels.  A  form  with 
flowers  mostly  white  and  the  spurs  curved  and  erect.  (Z).  Penhardii  Huth. 
Helios  10:  27.  1893;  D.  camporum  Greene,  Erythea  2:  183.  1894.)— On  the 
great  plains,  eastward  of  the  Rocky  Mountains. 

7.  Delphinium  sapellonis  Ckll.  Bot.  Gaz.  34:  453.  1902.  Very  glandular 
or  viscid-pubescent,  especially  above;  stem  strict  8-18  dm.  high:  leaves 
tripartite;  the  lateral  divisions  large  and  themselves  almost  tripartite;  the 
segments  mostly  linear:  racemes  long,  narrow,  many-flowered;  flowers  rather 
small,  dull-colored,  greenish-brown  and  more  or  less  streaked  with  dull  purple: 
spur  ascending;  petals  somewhat  pilose  with  yellow  hairs. — New  Mexico,  and 
may  reach  Colorado. 

8.  Delphinium  scopulorum  Gray,  PL  Wright.  2:  9.  1853.  Glabrous  below, 
minutely  pubescent  in  the  inflorescence;  stem  usually  simple,  3-8  dm.  high: 
leaves  laciniately  multifid ;  the  primary  and  secondary  divisions  cuneiform  in 
outline,  laciniately  many-cleft  into  lance-linear  very  acute  segments :  flowers 
rather  large,  indigo-blue,  in  a  strict  raceme:  spur  longer  than  the  sepals: 
follicles  erect,  nearly  glabrous. — New  Mexico  and  probably  in  southern 
Colorado. 

9.  Delphinium  robustum  Rydb.  Bull.  Torr.  Bot.  Club  28:  276.  1901. 
Puberulent  throughout;  stem  stout,  often  2  m.  or  more  high:  leaves  divided 
into  5-7  segments  which  are  6-12  cm.  long  and  twice  cleft  into  linear  lobes: 
inflorescence  branched,  many-flowered:  sepals  elliptical,  dark  blue,  as  long  as 
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or  longer  than  the  spur:  lateral  petals  2'Clefi  ai  the  apex,  ElendeF-clavwi,  Bzid 
beard^  irithin. — ^SouThem  ColOTado. 

•  10.  Ddphimmn  sobalpiniim  iGray  A.  Xels.  BuD.  Toir.  Bca.  dub  27:  263. 
190CL  TawnT  pubesceni  especially  above  and  in  the  infloresoencte,  more  or 
less  'fc-iacid:  sCtJus  ample,  erect.  5-i5  dm.  high:  leaves  deeply  ckft  into  aboot 
5  segments  -Brhich  are  variously  incise-i  or  cash-toothed.  *  nearly  gilabraQB: 
raceme  simple,  shon  and  compact  -1  dm.  long  :  pedioele  long«-  than  the 
sfiur?  of  the  uniformly  very  deep  blue  flo-Brers:  bwer  petals  with  nazroir  dmw 
and  oval  deeply  noiche-d  blade:  the  lobes  dentate:  ovaries  glabraie.  biniA: 
follicles  shon-c»blonE.  glabrous.  [  ':  D.  Barbrji  Huth.  Bull.  Herb.  Boibs.  1 :  335. 
IS^oZ — In  large  dense  tieds  at  Fabalpine  stations:  Colorado  and  WyoBQing. 

11 . 'Delphimnm  retknlatiim  A.  Nels.  1.  c.  201.  Xear  the  prmiding.  men 
put»escent  but  \'iscid  in  the  infloresoenoe  only;  stems  usuallv  several  from  lis 
large  -Brocidy  roc-t.  5-10  dm.  high,  and  more  or  less  brancfied  above:  leaves 
with  3-5  broadly  cuneate  divisions  which  are  3-cleft  into  more  or  less  toothed 
lobes:  raceme  simple  or  branched,  becoming  elongated:  flowers  dull  or  daik 
blue,  more  or  less  streaked  with  white:  spur  longer  than  the  sepals:  lovrr 
petals  with  ovate,  bind,  more  or  less  bearded  blaJde:  follicles  erect.  10  : 


lone,  conspicuciuslv  reticulated  with  dark  lines,  slight Iv  pubescent  or  riscid- 
pubescent.  D.  muttif^onA^  Rydb.  Bull.  Torr.  Bot.  C!ud  29:  1-17.  1902:  2). 
oorldfTdale  Wats,  as  to  our  range.,- — ^From  northern  Ccdorado  to  McmtuiA 
and  Idaho. 

12.  Delpbinxizm  Cockerdlii  A.  Xels.  Bot.  Gaz.  42:  51.  1906.  Tawny  pubes- 
cent on  stems  and  in  the  inflorescence,  densely  and  "v-iscidly  so  above.  1^ 
leaves  obscurely  pubescent :  stems  nearly  simple  or  bushy-branched,  6-12  ^rn 
high:  leaves  large,  often  12- IS  cm.  in  diameter,  the  veins  strikingly  sapesr^ 
cial.  about  5-c3^ft  c-r  zt^irx^d  into  broadly  oblong  or  oblong-cuneate  diviacma, 
these  merely  coarsely  tH-.p-i.the-d  or  incised  above  the  middle:  racemes  often 
several,  open,  with  rather  long  peduncles  and  j>e'dicels  and  few  flowers  (5-10); 
flowers  bright  p-'^-'e.  Lxge  :>-4  cm.  long  :  sepals  ohtlong-lanoeolate.  aeate, 
about  as  long  as  the  thick  cun-ed  spur:  petals  small:  tne  upper  veBowidk- 
white.  conceaie-d  w::Lin  the  upper  sepal:  tne  lower  purple,  witn  subarbieidar 
blade,  cleft  and  sparsely  hireute-ciliate. — Mountains  of  southern  Cciknido 
and  of  New  Mexico. 

13.  Delphinium  alpestrc  Rydb.  Bull.  Torr.  Bot.  Club  2^*:  146.  1902.  Pd- 
berulent.  \'i«ii  abc-ve.  caespitose.  oz^y  1-2  dzn.  high:  leaves  digitate,  "die 
di^'isions  cineate-'i't'C-vat-e.  diA-ided  h^ifwiy  ir.T.ci  ob-iong  mucraoaiie  lobes: 
infloresceiiCe  thc'r:.  few-lowered.  A'iscii:  =er»:il5  il^r:  i=  are  also  the 
petsJs:  ]:-wer  petals  2-cjeft:  the  lobes  lj.nceola:e. — .Vlpine,  ^Tr^mng 
C-cOorado  and  New  Mexico. 

14.  Delphinium  cucullattmi  A.  Nels.  BuZ.  Torr.  Bot.  Hub  27:  362.  1900. 
Steins  z.'Jzii^T^yi^.  c]ur:.erei  on  ".Uck  wc»:»iy  r:»::^.  <-io  dm.  >iig^  ciabrcnB 
nearly  to  the  ir-.^orescerice.  leify:  leaves  nnely  purescent.  I'VIS  cm.  m  diaxn- 
et-er.  -i-T-iivii^i.  iLe  segmei.;?  cunei:e  aiii  '>r^ry  irrvtg-LLirly  cleft  and  gadied 
at  the  aiex:  racemes  us-^iliy  several,  ven*-  clo^ly  f  c-wered.  densely  ptibeBOeat 
■'not  \'i««cid  or  giini-jLiT  :  sepals  yeliowisb-wliie  or  bluish,  all  distiiietily 
hc»c^de!'d.  sh:«r:er  tr-in  *he  si'^jr:  petals  blue,  the  I'.Tver  pair  with  slender  daw 
having  a  e:'r_=picu:''.is  sacca:e  nect:iry  at  base:  tLe  blade  ckft  to  near  the 
middle:  ovirie?  der.srh-  white-pubescent. — Knjxr:j  as  yet  only  frooi  north- 
western  V,"yc»ming.  on  Snake  River. 

15.  Delphinium  glaucesoens  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  155.  1900. 
Stems  seve.'-al  or  niai.y  from  a  thick  caudei,  pubeseent.  especially  above,  or 
in  age  glabra :.e  irjd  gliuc-c-ur.  o-<  dm.  high:  leaves  finely  puberolent,  : 
or  less  glajco-ji  iia  1  : ending  to  lecome  gla,brous.  with  6-S  cuneate  divi 
which  are  mor.^y  :.»-c-]e:t :  raceme  simple,  rather  short :  the  lower  braeto  • 
cee-diiig  the  Si-wrrr:  ncivers  blue,  or  variegated  with  white,  finely  pDoae:  f^ 
as  long  as  the  lowrr  petal;  ovaries  densefv  hai-^*:  folhcles  erect,  obloDg,  i 
t.eseent.  D.  -z-'.-^^um  Rydb.  Bull.  Torr.'Bot.  Club  2^:  276.  1901;  D.  4 
QGium  Rydb.  1.  c.  2>:  liS;  D.  queroetorum  Greene,  PL  Baker.  3:  4.  1901.J 
Montana* t-j  Colorado. 
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6.  ACONITUM  L.    Aconite.    Monkshood 

Perennial  herbs,  with  paknately  lobed  or  dissected  leaves,  and  showy 
flowers  in  terminal  racemes  or  panicles.  Sepals  5,  petal-like;  tne  upper  one 
large,  helmet-shaped  or  prolonged  saccate.  Petals  2-5;  the  upper  two  with 
long  nectariferous  claws  and  irregular  spur-like  blades  concealed  within  the 
hood;  the  3  lower  very  minute  or  obsolete.  Follicles  3-5,  with  several  to 
many  squamellose  seeds. 

Primary  leaf-segments  rarely  cleft  below  the  middle. 
Flowers  blue,  sometimes  very  pale. 

Raceme  open  or  paniculate,  few-flowered 1.  A.  colimibianum. 

Raceme  dense,  subspicate 2.  A.  Bakeri. 

Flowers  ochroleucous 3.  A.  lutescens. 

Primary  leaf-segments  cleft  nearly  to  the  base 4.  A.  ramosum. 

1.  Aconitum  columbianum  Nutt.  T.  &  G.  Fl.  N.  A.  1:  34.  1838.  More  or 
less  pubescent  above  with  short  spreading  viscid  hairs:  stem  stout,  9-18  dm. 
high:  divisions  of  the  leaves  broadly  cuneate,  laciniately  toothed,  lobed,  or 
cleft  to  near,  the  middle:  flowers  blue,  sometimes  pale  or  nearly  white,  some- 
what pubescent,  rather  few,  in  a  loose  terminal  panicle-like  raceme:  hood 
12-15  mm.  long,  the  helmet-shaped  portion  higher  than  broad;  the  beak  vari- 
able, porrect  or  downwardly  curved.  (A.  insigne  Greene,  in  herb.) — ^Moist 
open  woods;  from  New  Mexico  to  British  Columbia. 

2.  Aconitum  Bakeri  Greene,  PI.  Baker.  3:  5.  1901.  The  whole  upper  por- 
tion of  the  plant,  even  the  flowers,  short-hirsute  with  glandular  hairs,  or  some- 
what viscid-villous:  root  semifleshjr,  short,  fusiform:  stem  stoutish,  erect, 
simple  and  rather  strict,  5-7  dm.  high:  leaves  mostly  5-parted,  the  cuneate 
divisions  doubly  about  3-cleft  to  near  the  middle:  raceme  compact  or  sub- 
spicate, the  flowers  usually  dark  blue:  hood  15-18  mm.  long,  scarcely  higher 
tnan  broad;  b^eak  subulate,  usually  projecting  horizontally:  follicles  glabrous, 
about  4.  (A.  atrocyaneum  Rydb.  Bull.  Torr.  Bot.  Club  29:  150.  1902;  A, 
porrectum  Rydb.  1.  c.) — Moist  subalpine  stations;  Colorado  mountains. 

3.  Aconitum  lutescens  A.  Nels.  Bot.  Gaz.  42:  51.  1906.  Root  small, 
fusiform-tuberous:  stems  slender,  simple,  erect,  only  3-6  dm.  high,  glabrous 
nearly  to  the  inflorescence:  leaves  3-5  cm.  broad;  the  5  broadly  cuneate  divi- 
sions deeply  and  incisely  toothed  above  the  middle:  raceme  narrow,  long  for 
the  plant,  rather  open;  the  flowers  a  pure  cream-color,  becoming  nearly  white 
or  pmkish  in  drying;  rachis  and  pedicels  softly  hirsute-ciliate  with  straight 
viscid  hairs  standing  out  at  right  angles. — Wyoming,  Colorado,  and  New 
Mexico. 

4.  Aconitum  ramosum  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  8.  1899.  Pu- 
bescent above  only,  obscurely  glandular:  stems  3-5  dm.  high,  more  or  less 
branched  above:  leaves  3-4-parted;  the  segments  2-  or  3-cleft  much  below 
the  middle;  these  divisions  also  incised,  the  leaf  thus  appearing  incisely  mul- 
tifid  with  linear-lanceolate  lobes:  flowers  in  short  terminal,  capitate  racemes, 
blue:  hood  12-16  mm.  long;  the  beak  short:  follicles  cyhndrical-oblong, 
reticulately  veined,  nearly  glabrous. — As  yet  only  from  northeastern  Wyom- 
ing. 

•    7.  ANEMONE  L.    Anemone.    Windflower 

Erect  perennial  herbs.  Basal  leaves  lobed,  divided,  or  dissected,  and  those 
of  the  stem  forming  an  involucre  either  near  to  or  distant  from  the  solitary 
or  umbellate  flowers.  Sepals  4-20.  Petals  wanting.  Stamens  numerous, 
shorter  than  the  sepals.  Pistils  numerous,  becoming  compressed  achenes, 
which  are  not  long-tailed. 

Achenes  densely  woolly. 

Stem  low,  simple,  1 -flowered. 

From  slender  rootstocks 1.  A,  parviflora. 

From  a  short  erect  caudex 2.  A.  lithophila. 

Stems  generally  branching  above,  1-3  dm.  high;  flowers  mostly 
more  than  1. 

Head  of  carpels  globose 3.  A.  globosa. 

Head  of  carpels  cylindrical 4.  A.  oylindrioa. 
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Afhgnfi  pnbeaeent  only  or  ^abfmte. 
Leaves  of  the  involueTe  aeanle. 

Arhimf  appmBed-pobeMcnt      .        •        .        •        .        •        .5.  A. 

Achenes  wholly  ^aSroiu •        .6.  A. 

Leftvea  of  the  inroluere  petMed. 

Stems  from  faoruontju  or  •acendinc  rootetocks    •         •         •         •    7.  A. 
Stems  from  an  erect  caudez. 

St>ie8  deciduous •         •        •S.A. 

St>-les  persistent 9.  A. 

1.  Anemone  parvifloni  Michx.  Fl.  Bor.  Am.  1:  319.  1S03.  Sparing  sc/Mj 
hirsute:  the  sterna  low.  4-10  cm.  high,  the  solitary  peduncles,  in  fruit,  often 
longer:  rootstock  slender:  root-leaves  3-parted,  their  broadly  enneate  se^ 
ments  crenately  lobed  or  toothed;  involucral  leaves  nearly  s»ile,  their  se^ 
ments  more  deeply  lobed:  sepals  5  or  6.  oval,  white:  head  of  fruit  globular. — 
Mountains  of  Colorado,  northward  to  the  Arctic  sea. 

2.  Anemone  Hthophila  Rydb.  BnlL  Torr.  Bot.  Hub  29:  152.  1902.  Spar- 
ingly pubescent  with  long  silky  hairs:  stems  1  or  more  from  a  short  erect  looi- 
stock:  leaves  temate,  the  obovate^uneate  segments  once  or  twice  3-deft  or 
lobed.  the  lobes  oblong:  involucral  leaves  subsesdle  and  similar:  sepals  sSkj; 
ochroleucous,  tinged  with  blue,  broadly  obovate  or  oval:  achenes  denaelj  t&- 
lous. — Utah  and  Montana,  probably  Wyoming  and  Idaho. 

3.  Anemone  globosa  Nutt.  ex  Pritz.  in  Linnaea  15:  673.  1841.  Silkj 
hair>%  1-3  dm.  high:  basal  leaves  long-petioled,  3-5'parted,  the  segmenta 
cleft  into  linear  acute  lobes;  involucral  leaves  short-petioled:  sepals  5-9,  red, 
rarely  veUow,  oval  or  oblong,  silky  or  downy  beneath.  A.  muUifida. — Fi©- 
quent  in  the  central  Rockj-  Mountains. 

4.  Anemone  cylindrica'  Gray,  Ann.  Lye.  X.  Y.  3:  221.  1836.  Tall  and 
clothed  with  silky  hairs:  flowers  2-6.  on  ver>'  long  and  ui»i^t  naked  pe* 
duncles:  leaves  of  the  involucre  long-petioled,  twice  or  thrice  as  many  as  the 
flower  stalks.  3-divided.  their  di^-isions  wedge-shaped,  the  lateral  2-iwrted, 
the  middle  one  3-eleft.  lobes  cut  and  toothed  at  the  apex:  sepals  green'  * 
white:  head  of  fruit  cylindrical. — From  Colorado  to  Bitter  Root  YaDey  \ 
thence  eastward  across  the  continent. 

5.  Anemone  canadensis  L.  Syst.  £d.  12.  3:  App.  231.  176$.  Hairy,  ntlier 
low:  involucres  sessile;  the  primar>-  ones  3-leaved.  bearing  a  naked  pedonde^ 
and  soon  a  pair  of  branches  or  ped'incles  wirh  a  2-leaved  involnere  at  the 
middle,  which  branch  similarly  m  t'jm:  their  leiives  broadly  wedge-shaped, 
3-cleft..  cut  and  toothed:  radical  lea ves  5-7-parted  or  cleft :  sepals  5,  oboi^ue^ 
white:  carpels  orbicular.  A.  dichotoma. — Common  along  streams;  eastern 
Colorado  and  Wyoming  and  east  ward. 

•  6.  Anemone  zephyra  A.  XeU.  Bot.  Gaz.  42:  51.  1900.  Green  but  spaiaely 
lonz-pilose:  stems  1  or  more  from  the  thick  erect  caudex,  7-15  dm.  high 
rather  stout:  baiial  leaves  petiole*],  temate.  the  broad  petiolnlate  m'^nifi^ 
mostly  deeply  3-cleft.  ar-d  these  segments  in  fim  deeply  incised  into  linear- 
oblong  lobes:  involucral  leaves  sessile,  with  linear-oblone  lobes:  flowers  iai^e; 
2-3  cm.  broad,  lemon-yello-s-  or  ochroleucoas.  asiaily  solitarv-  and  rather  long 
pedunculate,  sonietimes  'Arabella tely  2-4-flowered:  achenes  large,  gjbibroai^ 
obovate,  tapering  to  a  stipe-like  base,  tipped  "K-ith  the  short  housed  st]rleu 
A.  narcv'Mf/jrtz. — ^Sub alpine  or  alpine  in  the  centr'^!  Rocky  Mountains. 

7.  Anemone  quinquefolia  L.  .Sp.  PI.  541.  11  h?,.  .Smooth  at  somewhat 
\-illous:  stem  perfectly  simple  from  a  filiform  rootstock.  slender,  lg*fl<»f^  ex- 
cept for  the  involucre  of  'i  long-petioled  trifoliolate  leaves :  their  leaflets  we40^ 
shaped  or  oolong.  toothe<i  or  cut.  or  the  lateral  ones  2-parted;  a  «iw»n^T  md- 
ical  leaf  in  sterile  plar.ts  solitary-  from  the  root  stock:  sepals  4-7,  ovai,  while 
or  pinkish:  achenes  obiong.  -a'lth  a  hooked  beak.  .4.  nemorota, — Seaiedtf 
witnin  o'lr  range:  northward  and  eastward. 

S.  Anemone'tetonends  Porter.  Brit.    X.  Y.  Acad.  5ci.  G:  224.  1891.    MaA 
like  A.  ghbo:^.  but  lo-aer  and  more  slender:  leaf -segments  somewhat  iKoado; 
obt'jsish,  glabra te:  Qfj^':TS  deep  purple:  achenes  dorsally  glabrate. — ^In  the 
high  mountains  of  northwest  Wyoming  and  extending  into  Idaho  and  Mon 
tana. 
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9.  Anemone  stylosa  A.  Nels.  Bot.  Gaz.  42:  52.  1906.  Low  from  a  thickened 
simple  or  branched  caudex,  densely  covered  with  the  dead  sheathing  petioles: 
basal  leaves  pale  green,  glabrous,  bitemate,  segments  3-parted,  again  incised 
into  linear-lanceolate  acute  lobes;  involucral  leaves  short-petioled,  otherwise 
quite  similar:  stems  and  petioles  sparsely  long-pilose,  the  hairs  spreading  or 
refracted:  sepals  oval  or  oblong,  purplish-red  or  greenish-red:  achenes  pubes- 
cent, with  rather  long  straight  glabrous  persistent  styles,  hooked  at  the  tip. 
— Only  as  yet  from  type  locality.  Fish  Lake,  Utah. 

•  8.  PULSATILLA  Adans.    Pasqub  Flower 

Characters  nearly  the  same  as  for  Anemone j  except  that  the  styles  are  alWays 
persistent  and  become  greatly  elongated  ana  plumose. — Anemone  in  part. 

•  1.  Pulsatilla  hirsutiasima  (Pursh)  Brit.  Ann.  N.  Y.  Acad.  Sci.  6:  1891. 
Villous  with  long  silky  hairs:  flower  erect,  developed  before  the  leaves,  which 
are  ternately  divided,  the  lateral  divisions  2-parted.  the  middle  one  stalked 
and  3-parted,  the  segments  deeply  once  or  twice  cleft  into  narrowly  linear 
and  acute  lobes:  sepals  5-7,  purplish  or  whitish.  Anemone  patens  NvUalliana. 
— From  the  mountains  eastward  to  Illinois  and  Wisconsin;  the  state  flower 
of  South  Dakota. 

•  9.  CLEMATIS  L.    Virgin's  Bower 

Perennial  herbs,  either  climbing  or  upright,  with  opposite  leaves,  enlarged 
nodes,  and  usually  showy  flowers  (large  and  solitary  or  smaller  and  clustered). 
Sepals  4  or  rarely  more,  valvate,  petal-like.  Petals  none,  sometimes  the 
outer  stamens  sterile,  with  the  filaments  broadened  and  petaloid.  Stamens 
many.  Pistils  numerous,  becoming  achenes  tailed  with  feathery  or  hairy  or 
rarely  naked  styles. 

Petals  none;  stamens  with  adnate  anthers. 
Stems  erect;  leaves  pinnate  or  pinnatifid. 

Leaves  pinnate;  the  leaflets  all  petiolulate 1.  C.  plattensis. 

Leaves  twice  or  thrice  pinnatind. 

Petiolules  of  leaves  straight  (not  contorted). 

Low  and  white-villous  .         .         .         .         ,         .         ,         .     2.  C.  eriophora. 

Taller  and  sparsely  villous 3.  C.  Douglasii. 

Petiolules  of  some  of  the  leaves  contorted  as  if  for  climbing     .     4.  C.  Scottii. 
Stems  climbing;  leaves  ternate  or  pinnately  5-foliolate  .         .         .     5.  C.  ligusticifotia. 
Petals  none;  some  of  the  outer  stamens  petaloid  and  sterile;  stems 
climbing  or  sometimes  low. 

Leaves  ternate,  entire  or  merely  toothed 6.  C.  occidentalis. 

Leaves  biternate,  incisely  toothed  or  lobed 7.  C.  pseudoalpina. 

1.  Clematis  plattensis  A.  Nels.  Bot.  Gaz.  42:  52.  1906.  Stems  clustered 
on  the  crown  of  a  thick  woody  root,  12-18  cm.  high,  terminated  by  the  single 
stout  peduncle  of  nearly  equal  length  in  fruit,  sparsely  short- villous:  basal 
leaves  small,  scale-like  and  entire;  foliage  proper  of  about  3  pairs  of  nearly 
simple-pinnate  short-petioled  leaves;  pinnae  7-9,  the  lowest  pair  sometimes 
ternate,  all  distinctly  petiolulate  (petiolule  3-10  mm.  long)  and  oblong- 
lanceolate,  entire,  and  (in  age)  merely  ciliate-villous:  achenes  long-tailed, 
hairy-plumose:  flowers  not  known,  presumably  much  like  those  of  C.  Doug- 
lasii.— Eastern  Wyoming,  in  the  cafion  of  the  Platte. 

2.  Clematis  eriophora  Rydb.  Bull.  Torr.  Bot.  Club  29:  154.  1902.  Promi- 
nently white-villous:  stems  2-4  dm.  high,  feimple:  leaves  5-10  cm.  long,  dis- 
tinctly petioled,  twice  pinnately  divided;  ultimate  segments  narrowly  Unear: 
flowers  nodding:  caljrx  villous,  campanulate,  about  3  cm.  long:  sepals  oblong, 
obtuse,  the  upper  third  spreading,  with  a  dilated  margin:  achenes  silky,  their 
tails  long  ana  plumose. — In  mountain  cafions;  Colorado. 

3.  Clematis  Douglasii  Hook.  Fl.  Bor.  Am.  1:  1.  pi.  1.  1829.  Stem  simple 
or  branching,  more  or  less  villous,  woolly  at  the  joints:  leaves  pinnate  to  2- 
or  3-pinnatifid;  the  leaflets  linear  or  linear-lanceolate:  sepals  thick,  deep  pur- 
ple within,  paler  externally,  woolly  at  the  apex,  and  spreading:  achenes  suky, 
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the  talk  S-i  cm.  in  length.    [C.  Bakeri  Greene,  Pitt.  4:  147.  1900;  C.  Janem 
(Kuntze)  Rydb.  1.  c.  153.] — Colorado,  northward  and  westward  to  Warfiington. 

4.  dematis  Scottii  Porter,  Fl.  Col.  1.  1874.  Near  the  two  preeeding: 
leaves  hu'ge,  with  some  or  all  the  divisions  .l-S-parted  or  .V5-folio(ate;  lobes 
or  leaflets  oblong  or  ovate-lanceolate;  some  upper  leaves  with  disdiietJjr 
tortuous  petiolules,  as  if  for  clasping  a  support. — Southern  Colorado  and  New 
Mexico. 

5.  dematis  UgusticifoHa  Xutt.  T.  &  G.  Fl.  N.  A.  1:  9.  1838.  Xeariy  g^ 
brous:  stem  more  or  less  woody,  often  very  long,  climbing  by  the  tortuous 
grasping  petiolules:  leaves  pinnate  and  temate,  mostl^r  MoUolate;  the  kaflefs 
oblong,  acute,  often  somewhat  lanceolate-cuneate,  incisely  toothed  and  trifid: 
flowers  white,  in  paniculate  cor>'mbs,  dioecious:  sepals  thin,  equaling  the  sta- 
mens.— From  New  Mexico  to  the  Saskatchewan  and  Oregon,  and  also  in  Gdi- 
fomia;  cKmbing  over  bushes  and  producing  a  great  abundance  of  white  floweiB. 
^  6.  dematis  ocddentafis  Homem.*  Hort.  Hafn.  520.  1813.  Leaves  simply 
3-foliolate,  6lender-|>etioled;  leaflets  slender-petiolulate,  ovate  mostly  acmni- 
nate,  entire  or  sparingly  dentate:  sepals  violet,  3-5  cm.  long,  oblong,  acute 
or  acutish:  usually  some  of  the  outer  stamens  sterile,  with  enlarged  spatulate 

g>taloid  filaments.  C.  vertidUaris. — Colorado  to  California  aiKl  north  into 
ritish  America. 

7.  dematis  pseudoalpina  (Kuntze)  A.  Xels.  Stems  very  short,  trailiiig, 
hardly  if  at  all  climbing:  leaves  bitemate;  the  divisions  lanceolate  or  ovate- 
lanceolate,  acute,  pinnately  3-7-toothed,  lobed  or  cleft:  sepals  lanceolate, 
acute,  thin,  purplisn-blue  oV  rarely  white:  petaloid  filaments  (staminodia)  all 
linear,  more  or  less  antheriferous,  scarcely  exceeding  the  other  stamens: 
achenes  pubescent  or  glabrous,  with  long  plumose  tails.  C.  alpina  aeada^ 
talis,    (Atragene  repens.  Rydb.  1.  c.) — New  Mexico  to  Utah  and  Wyoming. 

7a.  Clematis  pseudoal|«ia  tenuiloba  (Gray)  A.  Xels.  Differs  from  the 
preceding  but  little:  stems  even  shorter:  leaflets  more  deeply  incised  and  the 
lobes  narrow,  often  lance-linear.  [Atraaene  tenuiloba  (Gtsy)  Brit,  in  BuIL 
Herb.  Boiss.  3:  2^J6.  1895.] — Colorado  and  Utah  to  Dakota  and  Montaiia. 

10.  MYOSURUS  L.    Moubetail 

Very  small  annual  herbs,  with  a  tuft  of  linear  or  spatulate  entire  radical 
leaves,  and  solitary  flowers  on  simple  scapes.  SepaU  5,  spurred  at  base. 
Petals  5,  linear,  on  a  slender  claw  with  a  pit  at  its  sun^imit.  Stamens  5-20. 
The  long  slender  spike  of  achenef*  and  linear  ra^lical  leaves  give  the  plant  tlie 
appearance  of  a  dmiinutive  plantain. 

1.  Myosums  apetalus  Gay.  HL^t.  Chil.  Bot.  1:31.  1S45.  Scapes  3-5  cm. 
high,  usually  spreading,  but  little  surpassing  the  linear  leaves:  petals  often 
wanting:  spike  of  achenes  0-20  mm.  long,  ovoid-f>blong  and  more  or  Ins 
squarrose,  or  cylindrical:  achenes  oblong,  thin-walled,  with  narrow,  promi- 
nently carinateback  prolonged  into  a  spreading  or  ascending  beak:  achoie  ob- 
long.— Wet  saline  places;  western  X.  America;  also  in  Chile, 

11.  BATRACHIUM  S.  F.  Gray.    Water  Crowfoot 

Aquatic  or  subaquatic  perennials  or  winter  annuals,  with  filiform-dissected 
submersed  leaves  and  sometimes  also  a  few  dilated  ernersed  ones;  petioles 
with  dilated  stipular  basie.  Peduncles  solitary,  opposite  the  leaves.  Peteb 
white,  with  a  nake^J  nectariferous  pit  upon  the  yellow  base.  Achenes  i 
less  and  trans\-ersely  rugose. — Ranunculus  in  part. 

Achenes  ahort-beaJced 1.  B. 

Achenes  beaklete. 

*  See  discussion  of  this  and  the  followinc  species,  under  Atraoene,  by  Dr.  P.  A.  Rydbwa, 
BulL  Torr.  Bot.  Club  29;  155-157.  IWtt.  ^— *-• 
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Flowers  large  (petals  5-8  mm.  long);  stamens  many. 

Leaves  snort  and  scarcely  collapsing  when  withdrawn  from  the 

water 2.  B.  trichophyllum. 

Leaves  longer  and  collapsing  when  withdrawn  from  the  water     .     3.  B.  flaccidum. 
Flowers  smaller;  stamens  5-12     .         .         .         .         .         .         .     4.  B.  confervoides. 

1.  Batrachium  longirostre  (Godr.)  F.  Schutz.  Arch.  Fl.  Fr.  et  Allem.  1:  70. 
1844.  Stem  leafy  (the  intemodes  short):  leaves  nearly  sessile,  all  submersed; 
segments  numerous,  filiform,  12-15  mm.  long,  hardly  collapsing  when  with- 
drawn from  the  water;  the  stipules  broad  and  hairy:  peduncles  moderately 
stout,  2-3  cm.  long:  petals  ovate,  5-7  mm.  long:  achenes  in  a  globose  heaa, 
distinctly  beaked. — Ponds  and  streams;  infrequent  in  our  range,  but  common 
eastward. 

2.  Batrachium  trichophyllum  (Chaix)  Bossch.  Prod.  Fl.  Bat.  5.  1850. 
Wholly  submersed;  the  stems  long  (3  dm.  or  more),  with  rather  long  inter- 
nodes:  leaves  petiolied;  their  segments  short  (10-16  mm.),  scarcely  collapsing 
when  withdrawn  from  the  water;  stipules  broad,  short,  hairy:  flowers  rather 
large,  on  stoutish  peduncles  bringing  them  just  above  the  surface:  achenes 
apiculate  but  not  oeaked,  on  a  hairy  receptacle. — Ponds  and  streams,  fre- 
quent; across  the  continent  and  in  Europe. 

3.  Batrachium  flaccidum  (Pers.)  Rupe.  Fl.  Cauc.  15.  1869.  Scarcely  dif- 
fering from  the  preceding  except  in  the  shorter  intemodes,  more  nmnerous 
longer-petioled  leaves,  which  have  longer  more  slender  segments  that  collapse 
on  being  withdrawn  from  the  water. — Occurring  not  only  in  N.  America  but 
in  Europe  and  Asia. 

4.  Batrachitmi  confervoides  Fries,  Bot.  Notiser  121.  1844.  Differing  from 
the  three  preceding  in  the  filiform  stem,  the  very  flaccid  leaves,  the  smaller 
flowers,  the  few  stamens,  and  the  conic  (not  ovoid)  receptacles. — In  cold  wa- 
ters; northern  Wyoming  to  Alaska  and  Lake  Winnipeg. 

t  12.  RANUNCULUS  L.     Buttercup.    Crowfoot 

Mostly  low  perennial  herbs,  more  rarely  annual,  with  leaves  varying  from 
entire  to  divided,  parted  or  aissected;  those  of  the  stem  alternate.  Flowers 
solitary  or  several  m  a  subcorymbose  cluster.  Sepals  usually  5.  Petals  3-15, 
with  a  little  scale-covered  pit  at  the  base  inside,  yellow  (in  some  degree), 
often  broad  and  conspicuous.  Achenes  aggregated  in  a  globular  or  oblong 
head,  usually  compressed;  the  style  often  in  part  (more  rarely  as  a  whole) 
persisting  and  pointing  the  achene. 

AMPHIBIOUS  AQUATICS,     the    aubmersed    leaves,     if    any, 
capillary-multi  fid . 
Leaves  orbicular  in  outline,  multifid  or  many-toothed  or  lobed     .       1 .  R.  Purshii. 
Leaves  reniform,  3-lobed     .         .         .         .         .         .         .         .       2.  R.  natans. 

MARSH  PLANTS,  _perennial  by  creeping  stolons       .         .         .       3.  R.  reptans. 
TERRESTRIAL  PERENNIALS,  often  growing  in  wet  places. 

All  the  leaves  entire 4.  R.  calthaeflonis. 

Some  of  the  leaves  entire 5.  R.  glaberrimus. 

None  of  the  leaves  entire. 

Some  or  all  of  the  radical  merely  crenate-dentate,  not  divided 
or  parted. 
Achenes  glabrous,  in  a  globose  head. 

Sepals  densely  villous  with  brown  hair    .         .         .         .       6.  R.  Macauleyi. 
Sepals  glabrate  or  ciliate-pubescent. 

Radical  leaves  reniform-cordate 7.  R.  abortivus. 

Radical  leaves  ovate  or  suborbicular    .         .         .         .       8.  R.  ovalis. 
Achenes  pubescent,  in  an  oblong  head. 
Petals  small,  spatulate-oblong  . 
Petals  large,  obovate-suborbicular    . 
Most  of  the  radical  cleft  to  the  middle  or  below. 
Head  of  carpels  elliptic  or  oblong. 

Achenes  pubescent 

Achenes  glabrous 

Head  of  achenes  globose     .... 
All  of  the  leaves  deeply  cleft  or  parted. 

Plants  of  alpine  or  subalpine  stations,  3-14  cm.  high 
Flowers  small. 

Sepals  glabrous     .         .         • 14.  R.  Jovis. 

S^>als  villous        .•••«••.     15.  R.  Grayi, 


9.  R.  inamoenus. 
10.  R.  cardiophyllus. 


11.  R.  pedatifidus. 

12.  R.  alpeophilus. 

13.  R.  pygmaeus. 
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Floirerf  xery  Imrge,  2-3  cm.  broad. 

Lcares  2-^teramuiy  parted  into  linear  lobes     .         .     16.  R. 
Leaves  di^itatety  3-7-»i-vi'ied  or  parted     .         .         .     17.  R. 
Flanu  of  nud<^e  eIeratK>na  or  lover;  mostly  2-4  dm.  hifli. 

WboUy  cSabrout 1ft.  R. 

More  or  lea*  pubescent. 

Ariienet  with  sb'^rt  hooked  beak. 

zStems  ciabroua  or  nearly  ao:  flowers  fmaZl      .         .     19.  R. 
Stenu  n:rrjte:  floverf  15-25  mm.  broad. 

Pabe8oenoemo««'.y  appreued  .  .20.  R.  acrifi 

Pubesrefi.ce  mostLy  sprcadicc         .         .         .         •     21.  R. 
Aefaenes  with  stnufht  stout  beak. 
Stems  sVf'jt.  v«r>'  rouc^  himzte:  beak  much  shorter 
than  the  bodr  of  the  adiene. 
Head  of  carpeLS  oblong;  petals  not  longer  than 

the  sepals 22.  R. 

Head  of  carpeLs  globose  or  oroid;  petals  looser 

than  the  sepals 23.  R. 

Stems  slenderer:  beak  as  long  as  the  body  ol  the 

aehese 24.  R. 

1.  Sanunculiu  Purshii  Rich,  in  Frank.  Joum.  751.  1823.  Stems  i 
or  immersed,  with  the  divisions  of  the  leaves  long  and  filiform;  or  rooting  m 
the  mud  and  the  leaves  round-reniform  and  more  or  leas  deeply  lobed  and 
toothed:  petioles  short,  broadly  stipulate-dilated  at  base:  flowers  large,  the 
petals  with  conspicuous  obovate  scales:  achenes  in  a  small  globose  head, 
oeaked  by  a  short  straight  style.  R.  m^jUifidiut. — Colorado  and  nortfawaidy 
and  across  the  continent. 

2.  Ranunculus  natans  C.  A.  Meyer  in  Ledeb.  Ic.  t.  114.  1S29.  Stan 
filiform,  creeping:  leaves  glabroas,  petioled,  reaiform,  3-cleft:  the  lobes  oral- 
oblonz.  divaricate,  the  lateral  ones  sometimes  somewhat  2-cleft:  heads  of 
achenes  globose,  compact;  style  wanting. — In  swamps  at  middle  eleratioas; 
Colorado  and  northward. 

'  3.  Ranunculus  reptans  L.  Sp.  PI.  .>40.  1753.  Glabrous  throui^out:  ^ 
filiform,  creeping  and  rooting  at  the  joints:  leaves  mostly  lanceolate  and  a 
at  each  end:  petaU  half  longer  than  the  sepab:  achenes  few  in  a  smafl  ^obolsr 
head,  pl-jmp;  beat  verj-  short  and  c^ir^-ed. — Found  in  Colorado,  but  moot  eom- 
moa  northward,  where  it  extends  across  the  continent. 

4.  Ranunculus  calthaeflorus  Greene,  Er>thea  3:  45.  1S95.  Nearly  or 
qriite  glabrois  thro^jghout:  roots  thickene^i-f.broMs:  stems  usually  ttmaxy^ 
more  or  less  hnxiichfA.  often  dichotomo'isiv  from  near  the  middle,  1-3  dm. 
high:  leaves  ova*e  a.vi  oblong-lanceolate.  /^lO  crr^.  long,  entire  or  nearly  so; 
the  ca-iline  somewhat  narrower  and  sessile:  :r*f!orescence  more  or  leas  conrm- 
bose:  petals  about  10,  obloriz-obovite  or  narrower:  achenes  in  a  sobglobose 
head:  the  beak  short.  •ribiLi'.e.  ani  riearlv  striight.  R.  edUmmfoiiug.  {R, 
ung^Axcjlatwi  Greer^e.  P:::.  4:  142.  IW)., — Fr^qitizit  at  high  ahitiides  in  the 
cen'ir^l  Rocky  yioirr^iTJi, 

5.  Ranunculus  glaberrimus  Hook.  Fl.  Bor.  Am.  1 :  13.  t.  o.  1S29.  G3b- 
bro'i.=.  less  triar.  1  d-Ti.  high:  roots  a  fascicle  of  thickened  fibers:  stems 
l-?!'-ve.-aI-fiowere=i:  ri-iical  leaves  elliptic,  C'jnea*e  at  base,  S^left  to  the 
mi'i'ile  or  deer^rr:  So-^e.*^  l>-25  mm.  broad:  petals  twice  as  long  as  the 
sepal?,  bright  v'rllov/.  gIo5.=y  and  shining:  achenes  with  a  short  bok.  (£. 
eUipti/T'U!  Greene,  Pitt.  2:  110.  IS'l/;., — Colorado,  northward  and  west  to 
\Va.sh:.igton. 

Q,  Rantuiculus  Macauleyi  Gray.  Proc.  Am.  .\cad.  15:  45.  1S80.  Roots  a 
fa=c;cle  of  fleshy  fiber-;:  stems  1^>-15  cm.  high:  leaves  petioled,  soft-pilose 
when  yo-ing.  roo.i  glabrate.  from  o'olong  to  obovate-spatulate,  ^10  toothed: 
sepal?  ver.'  dar-:-vll:o.L?:  petal?  cren-^Iate.  about  1  cm.  lo.'iZ:  carpds  cjafafom^ 
5-ibglobo?e,  beaked  by  a  short  stniight  style. — .Alpine;  in  soutEwestcm 
Colorado. 

7.  Ranunculus  abortivus  L.  Sp.  PL  551.  1753.  Glabrous.  1-5  dm.  hU: 
primary  root-leaves  ToirA  heart-shaped  or  kidney-fonr..  barely  crenate,  &s 
niccee'iing  one?  often  'i^-lobed  or  3-parted:  those' of  the  stem  and  bianchss 
3-5-pa rted  or  divi'ie<i.  their  di'.-isions  oblong  or  liarroAly  wedge-fonn,  most]|f 
tootned:  petals  shorter  than  the  reflexed  sepab:  achenes  with  a  nmali 
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curved  beak.    [R.  micropetalus  (Greene)  Rydb.  Bull.  Torr.  Bot.  Club  29:  158. 
1902.] — ^From  the  mountains  eastward  across  the  continent. 

8.  Ranimculus  ovalis  Raf.  Proc.  Dec.  36.  1814.  Dwarf.  7-15  cm.  hi^h, 
hairy:  basal  leaves  petioled,  oval  to  oblong,  crenate  or  slightly  lobed;  cauhne 
mostly  sessile,  deeply  3-7-divided  into  obtuse  linear  lobes:  flowers  10-12  mm. 
broad;  the  petals  narrow  and  much  exceeding  the  sepals:  head  of  carpels 
spherical;  achenes  ovoid,  minutely  beaked.  R.  rhomboideiLs. — ^From  the 
borders  of  Wyoming  far  to  the  north  and  east. 

9.  Ranimculus  inamoenus  Greene,  Pitt.  3:  91.  1896.  Green  but  sparsely 
hairy,  1-3  dm.  high:  radical  leaves  short-petioled,  ovate-flabelUform,  cre- 
nately  toothed  or  3-lobed  at  summit;  cauline  sessile,  once  or  twice  ternately 
divided  into  oblanceolate  segments:  pedimcles  short,  slender,  soUtary,  or 
several  and  subimibellate:  corolla  6-10  mm.  broad;  the  5  petals  obovate- 
oblong:  head  of  pubescent  achenes  oblong-cylindrical. — ^Frequent  in  moist 
soil  throughout  our  range. 

10.  Ranunculus  cardiophyllus  Hook.  Fl.  Bor.  Ani.  1:  14.  1829.  More  or 
less  pubescent,  rather  stout  and  succulent,  1-3  dm.  high:  some  or  all  of  the 
radical  leaves  ovate-cordate  and  coarsely  crenate;  cauhne  3-7-cleft  or  parted, 
with  broadly  linear  or  oblanceolate  divisions:  flowers  few  to  several,  rather 
large;  the  petals  obovate-orbicular:  achenes  pubescent,  in  an  oblong-cylin- 
drical head;  the  style  short. — Occasional;  moist  valleys  in  the  mountains. 

11.  Ranunculus  pedatifidus  J.  E.  Smith,  in  Rees.  Cycl.  No.  72.  1813-16. 
Similar  but  smaller  and  not  succulent:  radical  leaves  nearly  all  more  or  less 
lobed  or  divided,  usually  pedately  multifid  with  broadly  linear  lobes:  petals 
pale  yellow,  6-8  mm.  long:  achenes  pubescent  or  glabrate,  with  short  recurved 
style.— Subalpine;  New  Mexico,  northward  to  arctic  America. 

12.  Ranunculus  alpeophilus  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  350.  1899. 
Bright  green  and  nearly  glabrous  throughout,  8-15  cm.  high:  radical  leaves 
orbicular-flabelliform  to  nearljr  reniform,  crenately  toothed  or  incisely  lobed, 
the  middle  lobe  lingulate;  caulme  few,  near  the  top  and  somewhat  involucrate, 
divided  nearly  to  the  base:  flowers  few:  calyx  nearly  glabrous:  achenes  in  an 
oblong  head,  glabrous.  R.  nivalis  EschschoUzii.  {R.  ocreatus  Greene,  Pitt.. 
4:  15.  1899.)— -Subalpine,  on  moist  slopes;  central  Rocky  Mountains. 

13.  Ranunculus  pygmaeus  Wahl.  Fl.  Lapp.  157.  1812.  Dwarf,  2-5  cm. 
high:  leaves  glabrous,  3-5-cleft;  the  radical  petioled:  stems  usually  l-flowered: 
sepals  glabrous:  petals  obtuse,  about  4  mm.  long,  not  longer  than  the  sepals: 
acnenes  subglobose,  tipped  with  a  short  hooked  style,  aggregated  in  an  ob- 
long head. — Alpine  and  rare  within  our  range;  extending  to  arctic  America. 

14.  Ranunculus  Jovis  A.  Nels.  Bull.  Torr.  Bot.  Club  27:  261.  1900.  Di- 
minutive glabrous  perennial,  2-4  dm.  high:  roots  few,  fascicled,  tuberous, 
vertical  and  largest  below:  radical  leaves  entire  or  trifid,  long  petioled;  cauhne 
single,  trifid,  sessile:  stem  as  long  as  the  petioles,  mostly  l-flowered:  petals 
oblong-spat ulate,  barely  exceeding  the  broader  sepals:  achenes  in  a  sub- 
globose  head,  slender  beaked.  R.  digitatiLs  Hook.;  not  R.  digitatus  Willd. — 
Alpine;  Utah,  northern  Wyoming,  and  westward. 

15.  Ranunculus  Grayi  Brit.  Bull.  Torr.  Bot.  Club  18:  265.  1891.  Low 
but  stouter  than  the  foregoing  two:  radical  leaves  bitemately  or  pedately 
divided  and  parted;  the  primary  divisions  often  petiolulate  and  the  lobes 
Unear-oblong  or  spatulate:  stems  1-2-flowered:  petals  about  5  mm.  long, 
surpassing  the  villous  sepals:  achenes  subglobose,  tipped  with  a  subulate 
beak  and  aggregated  in  a  subglobose  head. — Rare;  on  the  highest  peaks  in 
Colorado,  and  in  British  America. 

16.  Ranunculus  adoneus  Gray,  Proc.Acad.Phila.  56:  1863.  Low,  sparsely 
villous,  becoming  glabrous:  stems  branching  from  the  base,  1-3-leaved  above, 
sometimes  sarmentose-decumbent  and  2-3-flowered:  leaves  twice  pedately 
parted,  segments  narrowly  linear:  petals  golden  yellow,  twice  exceeding  the 
sub  villous  sepals:  achenes  crowded  in  an  oval  head,  turgid,  with  the  rather 
long  ensiform  beak  scarious-winged  on  each  edge. — High  altitudes,  close  to 
the  snow;  Colorado. 

17.  Ranimculus  ezimius  Greene,  Erythea  3:  19.  1894.     Radical  leaves 
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few,  often  only  1,  on  short  stout  petioles,  cuneate-obovat^  to  flabellifonB, 
deeply  a^XiUt  "f-lfAied  or  di^-iderj;  upper  cauline  sessile,  cleft  to  the  tnuVflf  ^r 
below  into  broadly  linear  lobes:  corolla  2^'jO  mm.  broad,  cireular  by  the 
overlapping  of  the  8e>'eral  obrA'ate  or  almost  obcordate  petals:  achenn  OfwmA^ 
in  an  ovoid  hea^J. — Near  snow  banki<;  in  the  mountains  of  Northern  Wyoming 
and  Montana;  probably  in  Jrlaho  alj^i. 

IS.  Ranunculus  eremoeenes  Greene,  Emhea  4:  121.  I%d6.  Annual. erect, 
2-0  dm,  high,  htout  and  ^.^stuloua,  fspannglv  leafy,  simple  below,  iotrndj 
cor>Tnbo8e-paniculate  above,  glabrou»,  the  herbage  light  green:  leares  « 
rotmde^i  general  outline.  m<'j^Iy  5-parte^i  and  the  segments  cleft  into  about 
3  lobes,  these  toothed:  flower-*  ^-10  mm.  broa/i;  light  yellow  petals  surpaasiDg 
the  sepaL":  head  of  numerotxs  achenes  obtuifiely  ovoid-oblong,  the  oblong- 
ovoid  receptacle  mijch  inflated;  achenes  nearly  bealdess.  A.  tce^afiw. — 
Margins  of  pooL«  and  fspringy  bogs;  plains  and  valleys  of  our  range,  and  west- 
warrJ. 

19.  Ranunculus  Douglasii  Howell,  Fl.  X.  W.  Am.  18.  1897.  More  or  loi 
pubescent  or  hinnite,  '^-fi  dm.  high:  leaves  thin,  deeplv  ':^5-cleft:  the  segments 
oblanceolate  to  obovate-cuneate,  sharply  and  irregularly  few-toothed:  petals 
spatulate,  .^mall,  only  2-4  mm.  long:  receptacle  glabroa'*:  achenes  glaprom^ 
tippe^i  with  a  -short  stout  hvike^J  U:ak. — From  Colorado  northward  (in  iJbe 
mountaia^iy  and  west  to  ^>>regon  and  Washington. 

2f>.  Ranunculus  acriformis  Gray.  Prr^c.  Am.  .\cad.  21:  374.  1886.  Pu- 
bescence hir--»Jte,  more  or  krss  apjir^iSJje^J :  5tem.=  -«rtrict  and  slender,  2-5  dm. 
higl^i:  leavfrri  palmately  or  f^e^lately  'r-Ty-yarthfi  into  narrow  segments  niiidi 
are  again  2-'^left  into  lance-linear  lobes:  flower-*  several  to  many:  petals 
ori'^icular-'^/Uivate,  0-S  mm.  long,  much  excee^Jing  the  sepals:  achenes  jgjaoroos, 
with  a  curi'e^i  beak  half  as  long  a-:  the  bviy.  '  /^.  EarUsi  Gneoti,  Pht.  4:  15. 
lyXJ., — Abundant;  moist  bottom  lands,  on  the  high  plain^^;  Colorado  into 
BritLsh  .America. 

21.  Ranunculus  montanensis  Kvdb.  Mem.  X.  Y.  Bot.  Card.  1:  166.  1900. 


In  habit  and  foliage  much  like  the  prece^iing,  but  stouter  and  sillnr  with  i 
sprea/ling  ^laini:  flovten  few,  large,  2^>-2.0  mm.  broad:  achenes  m  a  globose 
head,  glabroa-:;  the  beak  long  and  strongly  h'^ioked. — From  northern  Wyom- 
ing into  Idaho  and  Montana. 

22.  Ranunculus  pennsylvanicus  L.  f.  .Suppl.  272.  1781.  Hirsute  with 
rough  sprea/Jing  bristly  hairs:  stem  stout.  er*:ct:  divi=.ions  of  the  leaves  staDced, 
somewhat  ovat/:.  unequally  .'^l«:ft,  r^iiirrJy  c  it  and  to^ithed,  acute:  petals 
pale,  not  excee^ling  the  s'rpal-?:  achen^ri*  in  ovate  h'ra/l.r.  glabrous,  pointed  with 
a  fetiarp  beak  one  third  their  length. — Within  the  northeastern  part  of  our 
range  and  then  eastward  to  the  Atlantic.  

2:^.  Ranunculus  Macounii  Brit.  Tnin.».  X.  Y.  Aca^i.  Sci.  12:  3.  1802. 
rjtoit  and  often  diffa^ly  branching  from  the  barter,  rather  rougji-himte 
throughiout:  leave-  Urge,  '-j^livvhA:  the  divi.-,iori.M  broadly  oblong,  aentc^ 
C'jneate,  varioa-Jy  cleft  and  lob*:<l:  flower--  10-12  mm.  broad:  petals  surparn* 
ing  the  -ipreading  or  reflexe^J  s^rpals:  achenes  witri  a  sFiarp  beak  one  fcorth 
their  length. — Wet  -v^il  in  the  valley.-.:  frr^m  the  Wii-^ynn  River  to  the  Fxific. 

21.  Ranunculus  mazimus  Gn-^rne  Bull.  Torr.  B^a.  Club  14:  118.  1887. 
More  or  I'rhs  hir-jjte  with  .rprea/iing  ^lain,  rather  .-.tout,  ':MJ  dm.  lii{^:  leaves 
large.  .>-10  cm,  long,  a  bo*  it  .>-cleft  or  f^v'AtA  into  oblong  or  rhomboidal-arate 
segment-,  which  a.-e  laciniat^Jy  cleft  and  inci-e^l:  petaU  .>-10  mm.  long:  achfW 
ovate,  .<!trongly  riiarginwi,  tippe^l  with  a  rigid  .Htraigrit  .^subulate  beak  as  long 
as  the  rather  large  Vxyiy.  /^.  f/rtti/zThynchu.  Ui.  f/rth//fihyUwf  A-  Xeia.  Bot. 
Gaz.  42:  52.  If/Xi.; — In  wet  places;  northern  Wyoming  and  far  westwatd  and 
northward. 

•  13.  HALERPESTES  Greene.    Trailing  Butfebcuf 

Perennial  l>y  long  jointer]  flagelliform  rtolonii  which  ultimately  strike 
and  prrxJuc;  a  nev  plant  at  each  nryie.  Petal*  yellow,  with  a  .^scaw  at  the 
as  in  Hanuncidtu,  deciduous  with  the  sepals.    Stameris  and  eaipels 
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Head  of  fniit  oblong-cylindric.  Achenes  thin-walled  and  utricular,  compressed, 
the  sides  striate. — Hanunadus  in  part;  Oxygraphis  Prantl. 

•  1.  Halerpestes  cymbalaria  (Pursh)  Greene,  Pitt.  4:  208.  1900.  Low, 
glabrous  perennial  with  numerous  thick  fibrous  roots:  leaves  broadly  ovate 
or  ovate-cordate,  coarsely  crenate,  clustered  at  the  base  of  the  scapes  and  at 
the  nodes  of  the  stolons:  scapes  5-10  cm.  high,  1-7-fiowered:  petals  narrowly 
oblong  or  spatulate,  exceeding  the  sepals:  achenes  apiculate,  small  and  very 
numerous.  Ranunculus  cymbalaria. — Moist  banks,  especially  in  saline  situa- 
tions; in  the  Rocky  Mountains  and  on  northern  seacoasts. 

14.  CYRTORHYNCHA  Nutt.     Nuttall's  Buttercup 

Perennial,  with  thick  fibrous  roots  and  long-petioled  ternately  compound 
leaves.  Sepals  membranous,  deciduous  with  tne  pale  yellow  petals.  Sta- 
mens about  20.  Pistils  few,  becoming  somewhat  utricular  laterally  flattened 
nerved  achenes. — Ranunculus  in  part. 

1.  Cyrtorhyncha  ranunculijia  Nutt.  T.  &  G.  Fl.  N.  A.  1 :  26.  1838.  Smooth, 
7-15  cm.  high:  radical  leaves  biternately  divided,  segments  3-5-parted,  lobes 
oblong  or  Unear,  sometimes  2-3-cleft:  petals  spatulate,  a  little  longer  than 
the  broader  sepals  which  are  also  yellow:  achenes  rather  few,  in  a  globose 
head,  cyUndrical-oblong.  grooved,  many-nerved,  tipped  with  a  long  slender, 
incurved  style.— Coloraao  and  Wyoming,  along  the  eastern  foothills. 

2.  Cyrtorhyncha  neglecta  Greene,  Pitt.  4:  146.  1900.  Similar  but  taller: 
flowers  few;  petals  wanting:  stamens  about  10:  achenes  ovate. — Rare;  cafions 
near  Golden,  Colorado.  • 

16.  THALICTRUM.    Meadow  Rue 

Erect  perennial  herbs  with  radical  and  cauline  leaves  ternately  decompound. 
Flowers  perfect,  polygamous  or  dioecious,  generally  small,  greenish-white,  in 
panicles  or  racemes.  Sepals  4  or  5,  petals  none.  Pistils  few  or  several,  be- 
coming ribbed  or  nerved  achenes,  sessile  or  short-stipulate.  Stamens  indefi- 
nite, exserted. 

Flowers  hermaphrodite  (perfect). 

Stem  scapose;  achenes  oblong,  few 1.  T.  alpinmn. 

Stem  leafy;  achenes  ventrally  gibboiis,  half  rhombic,  numerous      .     2.  T.  sparsiflonun. 
Flowers  dioecious  or  polygamo-dioecious. 
Achenes  flattened,  2-eaged. 

Ovate  or  ovate-oblong,  one  edge  more  gibbous  than  the  other      .     3.  T.  Fendleri. 

Lanceolate,  acuminate,  the  two  edges  nearly  alike     .         .         .     4.  T.  occidentale. 
Achenes  terete  or  but  slightly  flattened. 

Flowers  dioecious;  leaves  glabrous  and  glaucous  .         .         .         .     5.  T.  venulosimi. 

Flowers  polygamous;  leaves  obscurely  glandular  or  waxy    .         .     6.  T.  dasycarpimi. 

1.  Thalictrum  alpinum  L.  Sp.  PI.  545.  1753.  Stem  simple,  scape-like, 
6-20  cm.  high,  slightly  pubescent:  leaves  mostly  radical;  leaflets  roundish, 
8-12  mm.  long,  somewhat  lobed  and  crenately  toothed:  flowers  perfect,  in  a 
simple  raceme,  nodding:  stigma  thick  and  pubescent:  achenes  ovate^  sessile. — 
Infrequent,  in  the  mountains;  Colorado  and  far  northward;  also  in  Europe 
and  Asia. 

2.  Thalictrum  sparsiflorum  Turcz.  in  Fisch.  &  Mey.  Ind.  Sem.  Hort. 
Petrop.  1:  40.  1835.  Stems  striate  angled,  leafy,  3-8  dm.  high:  leaves  2  or 
3-ternate,  the  upper  sessile;  leaflets  rather  small,  sometimes  pulverulent- 
glandular  beneath:  flowers  perfect,  on  long  pedicels  in  a  loose  panicle:  fila- 
ments filiform  with  clavate  summit:  achenes  flat,  half  rhombic-obovate,  the 
dorsal  edge  straight,  short-stipitate,  and  tipped  with  the  subulate  style. — 
Colorado,  northward  and  west  to  California. 

3.  Thalictrum  Fendleri  Engelm.  in  Gray,  PL  Fendl.  5.  1848.  Stems  3-10 
dm.  high,  3-5-leaved:  leaves  2-4-ternately  compoimd;  the  leaflets  firm, 
10-12  mm.  long,  with  rounded  or  mucronate  lobes:  flowers  dioecious:  fila- 
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ments  capillarv;  anthers  linear,  mucronate  or  apiculate:  achenes  usually 
several  in  the  head,  ovate  or  ovate-oblong,  flattened  and  2-edged,  somewhat 
oblique,  the  ventral  edge  more  gibbous,  3-nerved  on  each  face,  5-6  mm. 
long.^^outhem  Colorado,  southward  and  westward. 

4.  ThalictrumoccidentaleGray,  Proc.  Am.  Acad.  8;  372.  1872.  Stem  5-10 
dm.  high,  rather  stout,  2-3-leaved:  leaves  2-4-temate;  leaflets  thin,  glauces- 
cent,  15-20  mm.  long,  the  lobes  rounded:  flowers  as  in  the  last:  pistils  several, 
usually  only  a  few  maturing:  achenes  scarcely  oblique,  ovate-lanceolate  or 
narrower,  7-9  mm.  long,  strongly  3-nerved  on  the  faces  .—-Colorado,  far  north- 
ward and  west  to  the  coast. 

5.  Thalictrimi  venulosum  Trelease,  Proc.  Host.  Soc.  Nat.  Hist.  23:  302. 
1886.  Glabrous  aud  glaucous:  stem  2-5  dm.  hi^,  often  purplish:  leaves 
3-4-ternate,  rather  long-petioled ;  leaflets  approximate,  but  primary  peti- 
olules  rather  long,  firm,  suborbicular  and  crenate,  whitened  and  veiny  be- 
low: inflorescence  rather  narrow:  achenes  6-8,  but  slightljr  flattened,  narrowed 
to  a  nearly  straight  beak,  the  nerves  at  maturity  becoming  enlarged,  almost 
carinate-angled. — From  Colorado  to  British  America. 

6.  Thalictrmn  dasycarpum  F.  &  L.  Ind.  Sem.  Hort.  Petrop.  8:  72.  1844. 
Glabrous  or  glandular-pubescent,  8-15  dm.  htgh,  often  purpush,  branching 
above:  leaves  3^-ternate;  leaflets  thick,  oblong  or  obovate,  dark  green  above. 
often  waxy  beneath  and  with  revolute  margins,  coarsely  few-toothed  around 
the  summit:  flowers  in  lax  somewhat  pyramidal  panicles,  polygamo-dioecious: 
anthers  cuspidate :  achenes  ovoid,  glabrous  or  pubescent,  short-stipitate,  with 
6-^  salient  ribs.  T,  Comuti. — Moist  open  woods;  from  the  Rocky  Mountains 
to  the  Atlantic  coast. 


46.  BERBERIDACEAE  T.  &  G.    Barberry  Family 

Our  species  are  shrubs  with  alternate  simple  or  compound  leaves  and  no 
stipules.  The  flower  parts  are  distinct  and  free,  and  are  opposite  to  each  oth^ 
instead  of  alternate;  the  anthers  open  by  uplifted  valves.  Sepals  and  petals 
imbricated  and  deciduous.  Pistil  one,  simple;  style  short  or  none.  Fruit  a 
berry. 

1.  BERBERIS  L.     Barberry 

Shrubs  with  yellow  wood,  simple  or  compound  often  spiny  leaves,  and 
yellow  racemose  flowers.  Sepals  6,  yellow,  with  3  or  6  closely  appressed 
bracts.  Petals  six,  imbricated  in  two  series,  each  with  2  basal  glands.  Sta- 
mens 6.    Stigma  circular  and  peltate.    Fruit  a  berry  with  1-3  seeds. 

Stems  unarmed. 

Prostrate  or  trailing 1.  B.  aquifoliimu 

Erect,  10-30  dm.  high „         .  2.  B.  Fremontii. 

Stems  spine-bearing 3.  B.  Fendleri. 

1.  Berbeiis  aquifolium  Pursh,  Fl.  Am.  Sept.  219.  1814.  A  low  glabrous 
shrub,  trailing  or  sometimes  suberect;  the  stems  rarely  more  than  1-3  dm. 
long:  leaves  pinnately  compound;  leaflets  3-7,  ovate  to  oblong,  acute  or  with 
rounded  apex,  spinulose-dentate :  racemes  few,  terminating  the  stems:  berry- 
globose,  blue  or  purple,  about  6  mm.  in  diameter.  B.  repens.  (Odostemon 
Rydb.  Fl.  Col.  148.)  Commonly  known  as  Oregon  Grape. — British  Colum- 
bia to  New  Mexico. 

2.  Berberis  Fremontii  Torr.  Bot.  Mex.  Bound.  30.  1859.  A  shrub  15-30 
dm.  high:  leaflets  2-3  pairs,  the  lowest  pair  close  to  the  base  of  the  petiole, 
repand-dentate  and  spiny:  berries  somewhat  ovate,  5-8  mm.  in  diameter, 
dark  blue.  {Odostemon  Rydb.  1.  c.) — Infrequent;  canons;  southwestern 
Colorado  to  Mexico. 

3.  Berberis  Fendleri  Gray,  PI.  Fendl.  5.  1848.  Low  but  erect  shrubs,  5-10 
dm.  high;  stems  smooth  and  shining  as  if  varnished:  leaves  entire  or  dentieu- 
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late,  lucid,  seemingty  simple  and  fascicled  but  really  compound-unifoliate 
(the  lower  leaflets  being  transformed  into  rigid  spines) :  raceme  crowded,  few- 
flowered,  spreading  or  drooping:  berries  oval. — Southern  Colorado  and  south- 
ward. 

47,  PAPAVERACEAE  B.  Juss.    Poppy  Family 

Herbs  with  watery,  milky,  or  heavy  yellow  sap,  the  leaves  exstipulate, 

alternate  or  more  rarely  the  uppermost  opposite.     Flowers  perfect,  regular 

or  irregular.    Sepals  early  deciduous,  2  or  rarely  3-4.    Petals  imbricated,  4 

or  more,  these  also  rather  early  deciduous.    Stamens  distinct,  hypogynous, 

with  filiform  filaments  and  longitudinally  dehiscent  anthers.    Ovary  usually 

1-celled,  with  many  ovules,  becoming  a  dehiscent  1-celled  capsule. — Papor 

veraceas  and  Fumariaceae. 

Flowers  regular;  capsule  dehiscent  at  the  summit. 
Sap  milky. 

Stemless  alpine  perennial 1.  Papaver. 

Stems  stout,  hispid,  leafy 2.  Enomegra. 

Sap  yellow;  stem  spinescent 3.  Argemone. 

Flowers  irregular;  capsule  dehiscent  to  the  base;  sap  watery. 

The  two  outer  sepals  spurred  at  the  base 4.  Dicentra. 

Only  one  of  the  sepals  spurred  at  the  base 5.  Corydalis. 

1.  PAPAVER  L.    Poppy 

Ours  is  a  small  subcaespitose  perennial,  with  pinnately  parted  leaves  and 
solitary  scapose  flowers;  sap  milky  and  narcotic.  Sepals  2.  Petals  4.  Ovary 
1-celled,  with  5-7-placentae  which  project  into  the  cell  partially  dividing  it; 
stigmatic  lobes  or  rays  as  many.  Capsule  dehiscent  by  pores  which  open 
imder  the  edge  of  the  stigma. 

1.  Papaver  alpinum  L.  Sp.  Pl.  507.  1753.  More  or  less  hispid-hirsute: 
scapes  less  than  1  dm.  high:  leaves  ovate  in  outline,  deeply  lobed  or  parted; 
the  divisions  entire  or  nearly  so:  petals  yellow:  capsule  hispid.  P.  nudicaide. 
It  seems  very  probable  that  P.  pygmaeum  Rydb.  Bull.  Torr.  Bot.  Club  29:  159. 
1902,  will  prove  to  be  the  same. — Rare;  alpine  in  our  highest  mountains. 

2.  ENOMEGRA  A.  Nels. 

Coarse  perennial  herbs  with  thick  milky  sap,  and  alternate  pinnate  or  bi- 
pinnate  leaves  which  are  green  and  sometimes  glaucescent  but  not  splotched 
with  white.  Pubescence  of  two  kinds:  hispid-spinescent  on  stem  and  cap- 
sules and  sparsely  so  on  the  toothed  lobes  of  the  leaves  and  on  their  veins; 
also  a  short  puberulence  which  on  the  stem  and  capsules  tends  to  become 
hispid.  Flowers  crowded  in  a  terminal  cluster  on  the  simple  stems.  Sepals  3. 
Petals  4-6.  Stamens  numerous.  Capsule  4-valved,  with  dilated  4-lobed 
stigma.    Seeds  niunerous,  flattened,  scarcely  pitted. — Argemone  in  part. 

1.  Enomegra  hispida  (Gray)  A.  Nels.  Key  Ry.  Mt.  Fl.  27.  1902.  Stems 
usually  several  from  the  deep-set  root,  3-6  dm.  high:  flowers  large,  6-9  cm. 
broad:  sepals  hispid  near  the  cornuate  subcucuUate  apex,  conspicuously 
reticulate-veiny,  and  inequilateral  by  the  wing-like  membranous  margin  on 
one  side:  petals  suborbicular  or  reniform:  filaments  and  anther  both  narrow, 
subequal.  Argemone  platyceras  in  part.  (Argemone  bipinnatifida  Greene, 
Pitt.  3:  346.  1898.) — Sandy  valleys  and  slopes;  southern  Wvoming  to  New 
Mexico. 

3.  ARGEMONE  L.    Prickly  Poppy 

Mostly  herbaceous  annuals  with  orange-yellow  thick  acrid  sap,  and  sinuate 
or  pinnatifid  spinulose-dentate  glaucous  leaves,  more  or  less  splotched  with 
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white,  and  without  any  setuloee  hispidity.  Sepals  asaaHy  'i  and  pciab  6l 
Stamens  many.  Capsule  1-celled,  with  4-6  neniform  placentae.  Seed 
pitted. 

1.  Argemone  intermedia  Sweet,  Hort.  Brit.  Ed.  2.  585.  1830.  Stoat, 
ver>'  glaucou-s,  moderately  prickly  with  stramineous  spines,  otherwise  amooCli: 
leaves  repand-toothed  to  smuate-pinnatifid:  petals  wnite  (M*  tinged  with  rose: 
sep>als  sparsely  spiny,  the  horns  unarmed  ana  not  even  hispid.  A.  pLatyeem 
m  part. — Southern  Wyoming  to  New  Mexico. 

4.  DICENTRA  Bemh. 

Glabrous  perennials  with  the  fleshy  root  surmounted  by  a  bulb-like  doBter 
of  fleshy  grains  and  temately  or  pinnately  compound  leaves.  Sepals  2,  flDOAlI 
and  scale-like.  Petab  4,  in  tjro  set^;  the  outer  pair  larger,  saccate  at  base, 
the  tips  spreading;  the  inner  much  narrower,  spoon-shaped,  the  hollowed 
tips  lightly  united  at  the  apex,  thus  forming  a  canity  which  contains  the 
anthers  and  stigma.  Middle  anther  in  each  set  2-celled,  lateral  ones  1-eeiled. 
Stigma  2-lobed.    Pod  1-celled. — (BicucuUa  Adans.) 

1.  Dicentra  uniflora  Kellogg,  Proc.  Calif.  Acad.  Sci.  4:  141.  1S70.  The 
3  to  7  divisions  of  the  leaves  pinnatifid  into  a  few  linear-oblong  or  spatidate 
lobes:  scape  2-3-bracted,  1-flowered:  flowers  flesh-colored,  10-12  nun.  long; 
the  divergent  or  reflexed  tips  of  the  outer  petals  equaling  or  exeeeding  the 
erect  gibbous-saccate  base;  inner  ones  not  crested,  the  blade  broadly  hastate: 
capsule  abruptly  beaker]  with  the  short  style. — ^Alpine;  mountains  of  Utah 
and  northwest  Wyoming  to  those  of  Washington. 

6.  CORTDALIS  Medik. 

Annual  or  perennial  herbs  with  water>'  jtiice.  compound  or  tltmmttM^A  ItmwtM, 
and  racemose  flowers.  Sepals  2,  small.  Corolla  irregular;  petals  4,  one  of  the 
outer  pair  spurred  at  the  base.  Stamens  6.  in  2  sets,  opposite  the  outer  petalL 
Placentae  2.    Capsule  2-valved,  linear  or  oblong. — (Capnoides  Adans.) 

Flowers  golden-ydlow. 

Capsule  incurved-aAcending;  seeds  acute-niargined. 

Capsule  terete  or  toralose 

Ci^ule  thick  and  somewhat  4-aai^ed 

Capsule  spresi'ling  or  pendulous;  seedjs  obtuse-margined 
Flowers  white  or  cream-color 


1.  Corydalis  montana  Engelm.  in  Gray,  Man.  Ed.  5.  62.  1867.  li^ 
green  and  glabrous:  stems  spreading,  branched,  1-3  cm.  long:  leaYes  — 
nately  dissecte^i :  the  di^Tsions  oblong  or  nearly  linear:  flowers  bri^it ; 
12-16  mm.  long:  the  sp'ir  nearly  as  long  as  the  body:  capsule  inc 
ascending  or  somewhat  spreading,  15-25  mm.  long:  seeds  loiticalar,  Uacl^ 
shining,  shajp-margirie^i.  and  obscurely  reticulated.  Corydalis  aurea  oeMok' 
iahA. — In  the  central  Rocky  Mountain  region,  eastward  to  the  plainfl. 

2.  Corydalis  curvisiliqua  Engelm.  1.  c.  Near  the  last  bat  osoaDy  talo; 
stouter,  and  more  erect:  flowers  nearly  sessile  in  a  spicate  raeeme:  ^^yilf 
oblong-linear,  more  or  less  4-angled,  incurved-ascending:  seeds  distiBetlf 
finely  reticulate<l. — In  the  eastern  part  of  our  range. 

3.  Corydalis  aurea  Willd.  Enum.  740.  ISOO.  Green  and  glalMOOS,  nsoillf 
low  and  decumh^ent:  the  stems  branches! :  raceme  many-flowered:  tips  of  tilt 
outer  petals  blunt,  carinate  but  not  crested:  the  spur  hAlf  as  long  as  the  body 
or  often  more:  capsule  usually  pendent,  more  or  less  con.'itrieted  and  tondoBK 
seeds  shining,  obtiise-margined,  scarcely  reticulated. — From  Cokxado  mi  '^ 
v,-ard  and  eastward. 

4.  Corydalis  Brandegei  Wats.  Bot.  Calif.  2:  430.  ISSO.  Ghibrow 
somewhat  glaucoa^,:  stems  stout,  mostly  erect,  '6-h)  dm.  high:  leaves  1 
or  thzioe  pinnately  divided;  the  leaflets  2-3  cm.  long,  from  ~ 
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broadly  obovate,  usually  acute:  corolla  cream-color  or  white;  the  spur  straight 
and  nearly  twice  as  long  as  the  body:  capsule  short-oval  to  oblong,  obtuse, 
reflexed  on  the  ascending  pedicels.  (C.  brachycarpum  Rydb.  Bull.  Torr.  Bot. 
Club  34:  426.  1907.)— Southwest  Colorado  to  Utah. 

48,  CRUCIFERAE  B.  Juss.    Mustard  Family 

Annual,  biennial,  or  perennial  herbs,  sometimes  with  woody  base,  with 
watery  acrid  or  pungent  sap.  Leaves  alternate.  Flowers  perfect,  racemose 
or  corymbose.  Sepals  4,  deciduous.  Petals  4,  or  rarely  wanting,  alternating 
with  the  sepals.  Stamens  6,  tetradynamous,  rarely  only  2  or  4;  the  two  outer 
shorter,  opposite  the  inner  sepals.  Ovary  2-celled  by  a  septum  which  stretches 
across  from  the  placentae,  rarely  1-celled;  style  undivided  or  wanting; 
stigma  entire  or  2-lobed.  Fruit  a  capsule,  often  greatly  elongated,  techni- 
cally called  a  silique  *  or,  if  short,  a  silicle.  The  two  valves  (in  most  cases) 
fall  away  from  the  partition  or  septum,  which  persists  and  is  often  known  as 
the  replum.    Seeds  attached  to  both  sides  of  the  septum. 

Silique  dehiscent,  i.  e.,  the  two  valves  separate  from  the  septum  at 
maturity.  t 

Silique  borne  on  a  long  stipe 1.  Stanleya. 

Silique  sessile  on  the  receptacle,  or  very  short-stipitate. 

Suique  linear  or  oblong,  at  least  three  times  longer  than  broad. 
Mature  silique  long-linear  (more  than  2  cm.). 
Silique  flattened  parallel  to  the  septum. 

Pubescence  branched  or  stellate   v 23.  Arabis. 

Pubescence  wanting  or  simple 5.  Streptanthus. 

Silique  terete  or  4-angled,  slightly  flattened  if  at  all. 
Flowers  yellow,  lai^. 

Silique  4-angied;  plant  roughish-pubescent  .         .    24.  Erysimum. 

Silique  terete;  plant  glabrous 2.  Schoenocrambe. 

Flowers  not  yellow;  silique  terete  or  nearly  so. 

Petals  with  crisped  margin;  stem  succulent   .         .        .      4.  Caulanthus. 

Petals  flat;  stem  not  fleshy 3.  Thelypodimn. 

Mature  silique  short-linear  or  oblong  (lesi  than  2  cm.). 
Flowers  white  or  purple. 

Plants  glabrous 13.  Cardamine. 

Plants  pubescent. 

Leaves  entire  or  toothed 22.  Stenophragma. 

Leaves  pinnatifid 20.  Smelowskia. 

Flowers  yellow. 

Leaves  dissected 21.  Sophia. 

Leaves  lyratel^  broad-lobed. 

Silique  distmctly  beaked  by  the  persistent  style        .      9.  Brassica. 
Silique  beakless. 

Seeds  in  2  rows,  flat 11.  Barbarea. 

Seeds  in  1  row,  globose  or  oblong     ... 
Silique  short,  rarelv  more  than  twice  as  Ions  as  it  is  broad. 
Suique  twin,  ea^  cell  much  inflated,  subglobose 
Silique  globose  or  oblong,  not  twin. 

Scarcely  flattened,  nearly  circular  in  cross  section. 
Flowers  white;  silique  pear-shaped    . 
Flowers  yellow;  silique  globose  or  ellipsoid     . 
Silique  flattened  parallel  to  the  septum 
Silique  flattened  at  right  angles  to  the  narrow  septiun. 
Silique  triangular-obovate  or  obcordate. 
Radical  leaves  pinnatifid;  silique  cuneate     . 
Radical  leaves  entire  or  merely  toothed     . 
Silique  elliptic  or  oval. 

Small  aquatic  annuals  .... 

Terrestrial  plants. 

Seeds  several  in  each  cell    .... 
Seeds  solitary  in  each  cell  .... 

Silique  indehiscent,  i.  e.,  the  valves  not  separating  from  the  septum 

even  at  maturity 10.  Raphanus. 

*  For  convenience  the  term  silique  has  been  used  to  designate  the  fruit  in  this  family 
no  matter  what  its  shape. 


12.  Roripa. 
14.  Physaria. 


18.  Camelina. 
15.  Lesquerella. 

19.  Draba. 


17.  Capsella. 
8.  TOaspi. 


6.  Subularia. 

16.  Hutchinsia. 

7.  Lepidium. 
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1.  STAHLETA  Xutt. 

Stout  herbaceous  perenniab  with  entire  or  pinimtifiH  leaves,  and 
large  flowers  in  greatly  elongated  spike-like  racemes.     Buds  crowded, 
elongated-clavate.    Calyx  narrow,  spreading,  yeUow.    Petals  with  lon^ 
nivent  claws,  yellow.    Anthers   linear,  curved  or  spirally  coiled; 
elongated,  spreskx^g.    Capsule  subterete,.  long-«tipitate. 

Leaves  variously  piniiati5>i. 

Pant  totnentose  or  white^villoaa ,         .     1.  fi. 

Plant  giabroua  or  pubescent,  cot  tomentose. 

Flowers  pale  or  creata-<»Lor ,         ,         .     2.  S. 

Flowefs  bn^Lt  yellow- 
Leaves  twice-pinnate  or  dissected       ,         .         ,         ,         ,         .     3.  S.  1 

Leaves  simply-pmcate  or  subentire 4.S.] 

Leaves  entire  cm-  nearly  so. 

Leaves  mostly  cauUne.  normal 5.  S.  int^^rxfofiiL 

Leaves  mostly  baaal:  stem  leaves  reduced 6.  S.  %irk' * — 


1.  Stanfeya  tomentosa  Parry,  Am.  Xat.  8:  212.  1874.  White- villofB  or 
hirsute  throughout,  stout.  S-15  dm.  high:  lower  leaves  lyrate-pimiatifid:  the 
upper  entire  and  hastate:  raceme  dense,  thick,  cylindrical,  3-5  dm.  knc 
flowers  pale  or  cream-color:  pedicel  and  stipe  subequal. — Dry  gypsaceoos  son; 
Big  Horn  Basin,  Wyoming. 

2.  Stanle^a  albescens  Jones.  Zoe  2:  17.  1S91.  Erect  and  brazicliing; 
3-10  dm.  high:  leav^  thick,  pale  and  glaucous.  hTately  pinnatifid  or  sane 
of  the  upper  entire,  more  or  less  petioled.  with  hastately  auricled  base:  aepak 
greenish-white:  petals  cream-color,  the  blade  broad,  the  narrow  claw  9cared]r 
woolly-pubescent:  anthers  tightly  coiled:  silique  curved-ascending. — ^Western 
Colorado.  Utah,  and  southward. 

3.  Stanleya  bipinnata  Greene  Er^thea  3:  173.  1S96.  Cloeelv  allied  to  the 
preceding  but  the  stems  several  from  the  same  crown,  spreading-aiiitui gent^ 
3-5  dm.  high:  leaves  sometimes  dissected,  at  least  more  w  leas  twice-pinnate^ 
usually  lightly  pubescent  above  but  often  glabrous:  inflorescence  sliglitlj 
pubescent  or  glabrous:  siliques  verj-  slender,  torulose  and  tortuous;  the  stipe 
about  equaling  the  pedicel.  <S.  gXanca  Rydb.  Bull.  Torr.  Bot.  Club  31:  t109. 
1C«J4.  — Dr>-  banks  and  slopes:  Wvoming.  Colorado.  Utah. 

4.  Stanley  apinnata  i  Pursh  Brit.  Tnns.  X.  Y.  Acad.  Sci.  8:  C2.  1S88l 
Glabrous  or  nearly  so.  4-10  dm.  high:  k-aves  mostly  cauline.  from  nearij  en- 
tire to  pinnately  di%-ided:  the  lower  rather  long-petioled:  the  iq>per  oten 
entire,  short-pet ioled:  petals  l.>-'3)  mm.  long:  stamens  well  exsert«l:  sifiqaes 
somewhat  torilose.  fs-ice  as  lone  as  the  stioes.  \^.  arcuata  Rvdb.  BoIL  LQCt. 
Bot.  Club  2y.  2.^2.  19*52..— Widely  distributed :  drj'  plains;  Dakota  to  New 
Mexico  and  California. 

o.  Stanleya  integrifolia  James.  Cat.  ISo.  1S25.  Closely  allied  to  S.  fht' 
T'.aia.  stems  less  stout  but  the  base  ind^irated-shmbby.  erect,  3-6  dm.  hi^ 
leaves  entire,  or  the  lower  rarely  few-toothe-i.  mostly  oblong,  all  sbort-^etiofed: 
buds  cylin-dric.  the  raceme  relatively  short:  pedicel  shorter  than  the  stipe 
which  Ls  somewhat  s'lrpassed  by  the  slender  cur\-ed  spreading  silique. — ^Wjnom- 
ing  and  Colorado. 

6.  Stanleya  viridiflora  Xutt.  T.  »i:  G.  Fl.  X.  A.  1:  OS.  1S3S.  GlabraaB, 
4-12  dm.  high:  leaves  crowded  toward  the  base,  mostly  entire;  the  Iowa* 
cuneate-ob ovate,  sometimes  with  a  few  teeth  towari  the  ba^:  becomiBg 
smaller  upward,  clasping,  lanceolate  and  passing  into  the  bracts  of  the  greatly 
elongated  spike-like  raceme:  sepab  and  petals  greenish-yellow. — ^Fixxn  the 
Mexican  border  to  the  upper  Missouri,  and  west  to  California.  * 

2.  SCHOENOCRAMBE  Greene.     Plains  Mustard 

Perennial  herbs  from  lone  horizontal  rootstocks  which  give  rise  at  intennb 
to  slender  \-irgate  simple  or  branched  stems,  with  no  root  leaves,  linear^  eft- 
tire,  or  pinnate  stem  leaves,  and  racemose  slen-der-pediceled  rather  Itqge 
yellow  flowers.    Buds  cylindric-oblong.    Sepals  erect.    Petals  twice  as  \m% 
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as  the  sepals.    Stami^s  not  exserted.    Ovary  sessile;  style  short.    Silique 
slender,  terete. — Sisymbrium  m  part. 

1.  Schoenocrambe  linifolia  (Nutt.)  Greene,  Pitt.  3:  127.  1896.  Glabrous 
and  green:  stems  from  running  rootstocks,  one  or  more  from  each  node,  erect, 
simple  or  at  length  somewhat  branched  above:  leaves  all  cauline,  Unear,  en- 
tire, or  the  lower  sometimes  somewhat  incised  and  oblanceolate :  silique  3-6  cm. 
long,  linear,  suberect,  on  short  spreading  pedicels;  style  short;  seeds  oblong. 
Sisymbrium  liriifolium.  (S.  decumbens  Rydb.  Bull.  Torr.  Bot.  Club  31:  409. 
1904.) — Northern  Colorado  to  Montana  and  westward. 

la.  Schoenocrambe  linifolia  pinnata  (Greene)  A.  Nels.  Glabrous  and  glau- 
cous throughout:  stems  always  simple,  nearly  leafless  above:  the  lower  leaves 
rather  numerous,  pinnatifid  into  5-8  pairs  of  obovate-oblong  entire  segments. 
{S.  pinnata  Greene,  1.  c.) — Range  of  the  species. 

3.  THELYPODIUM  Endl.* 

Mostly  biennial  herbs  (rarelv  perennial),  with  alternate  petioled  or  clasp- 
ing stem  leaves  and  white,  purple,  or  yellow  flowers.  Calyx  cylindric  or  clavate 
in  bud,  spreading  in  flower.  Petals  flat,  long  and  narrow  or  with  claw  and 
blade.  Filaments  long  and  slender;  anthers  linear,  sagittate  at  base,  curved 
or  coiled.  Stigma  small,  circular  in  outline,  or  very  slightly  2-lobed.  Silique 
slender,  terete,  or  4-angled,  often  torulose. 

Biennials. 

Flowers  while  or  purple. 
Stem  leaves  not  clasping. 

Sessile;  siliques  numerous,  short 1.  T.  integrifolium. 

Petioled;  siliques  few,  long. 

Siliques  erect,  on  spreading  pedicels 2.  T.  linearifolium. 

Siliques  widely  spreading,  on  divaricate  or  deflexed  pedicels     3.  T.  Wrightii. 
Stem  leaves  clasping  by  a  cordate  or  sagittate  base. 

Lanceolate  to  linear,  acute 4.  T.  torulostun. 

Ovate  or  ovate-lanceolate,  acute 6.  T.  elegans. 

Flowers  yellow;  leaves  ovate,  acute 6.  T.  aureum. 

Perennials. 

Glabrous  or  glabrate 7.  T.  paniculatum. 

More  or  less  stellate-pubescent 8.  T.  micranthum. 

1.  Thelypodium  integrifolium  Endl.  Walp.  Rep.  1:  172.  1842.  Glabrous, 
erect,  more  or  less  branched^  usually  simple  at  base,  4-12  dm.  high:  radical 
leaves  petioled,  oblong  or  elliptical;  cauline  lanceolate,  sessile,  the  uppermost 
nearly  linear:  inflorescence  usually  corymbosely  branched;  flowers  pale  rose- 
color,  very  crowded-spicate,  on  divaricate  pedicels:  siliques  sharp-pointed, 
somewhat  nodulose,  suberect  or  upwardly  curved,  very  uniform,  2-3  cm. 
long. — From  Colorado  and  Nebraska  to  the  Pacific. 

la.  Thelypoditmi  integrifolium  graciUpes  Robinson  Syn.  Fl.  1:  176.  1895. 
Racemes  more  elongated,  becoming  1  >dm.  or  more  in  length:  siliques  borne 
upon  a  slender  stipe  2-3  mm.  long.  (T.  lUacinum  Greene,  PI.  Baker.  3:  9. 
1901.) — Southwestern  Colorado. 

2.  Thelypodium  linearifolium  Wats.  Bot.  King's  Rep.  5:  25. 1871.  Glabrous 
biennial  (rarely  perennial),  more  or  less  branched,  sometimes  from  the  base: 
basal  leaves  incisely  serrate,  obovate,  early  deciduous;  cauline  leaves  Unear 
to  linear-oblong,  narrowed  to  the  short  petiole-like  base:  flowers  somewhat 
scattering:  petals  with  obovate  blade  and  slender  claw^  rose-purple:  siUque 
suberect,  4-7  cm.  long,  on  very  slender  spreading  pedicels.— Colorado  and 
southward. 

3.  Thelypodium  Wrightii  Gray,  PI.  Wright.  1:  7.  1852.  Glabrous  annual 
or  biennial,  5-8  dm.  high,  more  or  less  paniculately  branched  above:  leaves 
broadly  lanceolate  or  lanceolate-oblong,  5-10  cm.  long,  all  repand  toothed  or 

*  This  genus  has  recently  been  the  subject  of  some  discussion,  and  Rydberg  has  pro- 
posed the  following  doubtfully  distinct  s^egates:  Thellypodtopais,  Pleurophragma,  Hes- 
peridanthua,' Stanleyelia,  and  Heterothrix,  Porlspecies  included  under  each,  see  Bull.  Torr. 
Bot.  Club  34:  432.  1904. 

ROCKY  MT.  BOT. — 14 
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denticulate:  flowering  raceme  short  and  dense,  more  €oen  in  fruit:  sDi^aei 
very  slender,  4-S  cm.  long,  widely  spreading  or  recurved,  on  filifonn  pedipA 
half  as  long. — Colorado  and  Utah  and  southward. 

4.  Tbelypodinm  tornlosum  Heller,  Bull.  Torr.  Bot.  dub  25:  265.  189ft. 
Glabrous  and  somewhat  ^uoous:  stems  erect,  rather  weak,  branching  aborc^ 
4-7  dm.  high:  leaves  from  lanceolate  below  to  linear  above,  auiicled-Bagittate, 
clasping:  flowers  lilac-colored:  petals  12-15  mm.  long:  alique  dender,  nar- 
rowed to  a  substipitate  base,  ascending-torulose,  4-7  cm.  long:  pedicel  di- 
varicate, ^12  nmi.  long.  T.  sagUtatum. — ^Western  Wyoming,  westward  mod 
northward. 

5.  Tbely podium  elcgiiis  Jones,  Zoe  4:  265.  1S94.  Smooth  and  gjlaunnis: 
stems  simple  or  branched  from  the  base,  rather  closely  leafy  below:  radical 
leaves  early  deciduous;  cauline  leaves  cordate-clasping,  ovate,  or  owte- 
lanoeolate.  acute.  15-35  mm.  long:  flowers  opening  at  the  summit  of  the 
raceme  which  becomes  greatly  elongated  in  fruit :  |>etals  pale  pur|^:  siliqpei 
sessile,  on  pedicels  less  than  1  cm.  long,  straight  or  cur\'ed,  ascending,  rather 
thick-linear,  5-7  cm.  long. — Western  Colorado  and  adjacent  Utah. 

6.  Tbely  podium  amvimi  Eastw.  Zoe  2:  227.  WJl.  Glaucous  but  aparady 
retrorsely  hairy  on  the  lower  part  of  the  stem,  branched  from  the  base,  3-A  dm. 
hi^:  rauiical  leaves  oblanceolate,  dentate,  on  miirgined  petioles;  r^iilm^ 
ovate,  auriculate-clasping,  acuminate:  sepals  and  petals  bright  vellow:  ^aues 
ver>'  slender.  4-6  cm.  long,  short-stipitate,  nearly  erect,  on  eiaort  aprcMoJng 
pedicels. — Mancos,  Colorado. 

7.  Thelypodimn  umiculatmn  A.  Nels.  BuH.  Torr.  Bot.  Club  26:  125. 
1S99.  Glabrous  and  glaucous  perennial:  stems  simple  below,  panicnlately 
branched  above:  radical  leaves  oolong,  short-pet ioled;  cauline  sagittate  da^ 
ing,  subacute  or  obtuse,  from  oblong  below  to  lanceolate  above:  petals  white 
or  purplish,  twice  as  long  as  the  oblong-spat ulate  sepals,  the  limb  oborrate: 
silique  substipitate,  pointed  at  apex,  2C>-30  mm.  long,  nearly  erect,  on  flhort 
spreading  pedicels.    T.  Xuttallu. — Wyoming  and  northwestward. 

8.  Tbelypodium  micranthmn  (Gray;  Wats.  Bot.  King*s  Rep.  5:  25.  1871. 
More  or  less  stellate-pubescent  (or  even  quite  glabrous^.  3-9  am.  hi^^:  lower 
and  stem  leaves  oblanoeolate,  sinuately  pinnatifid.  stellate-pubescent;  the 
upper  linear,  entire,  usually  glabrous:  flowers  small.  2-3  mm.  kmg:  calnc 
porous  or  pubescent :  pod  slender.  s>jbpendulous.  about  2.5  cm.  lone,  bbbuc; 
with  a  ver>'  short  thick  style.  >,r.  long* folium  of  most  authors.) — Colondo  to 
Texas  and  Mexico. 

4.  CAULAHTHUS  Wat£.     Wild  Cabbage 

Coarse  and  more  or  less  succulent  herbs,  with  the  leaves  lai^B^ 
and  greenish-yellow  flowers  in  racemes.    Sepals  large,  somewhat  aaec 
base,  usually  purplish.    Petals  undulate-crisped,  with  a  broad  claw  aad 
row  or  obsolete  blade,    .\nthers  linear,  sagittate.    Silique  subtoete,  ae 
the  style  nearly  wanting;  the  valves  l-nen^ed  and  often  reticulate. 

STem  fleshv.  hoI2cnr:  ficwcrs  ascending 1.  C.  < 

Stem  not  nollcnr;  flcnrers  horixonta]  or  deflexed 2.  C.  J 

1.  Cauhmthus  crassicaiilis  (Torr.)  Wats.  Bot.  King's  Rep.  5:  27.  187L 

Glabrous  or  nearly  so,  except  the  pubescent  sepals:  stems  simple,  erect,  thfek- 
fleshv.  hollow.  3-5  din.  high:  leaves  mostly  basal.  hTately  toothed  or  pni- 
nati£d:  cauline  much  reduced,  linear  or  somewhat  hastate:  flowoB  rrnhfrwnilf, 
rather  large:  silique  ascending,  slender,  7-12  cm.  long. — Western  WyomiBig 
to  Idaho  and  sou: hem  California. 

2.  CaiihmthushastatusWat5.Bot.King*sRep.5:2S.pl.3. 1S71.  Gaafarooi^ 
simple  or  somewhat  branched.  4-S  dm.  high:  leaves  pe:iokd.  veiy  vaiiabk; 
radical  lyrate  or  entire,  the  terminal  leaflet  ovate,  nastate,  or  tnnaeaibt  ift 
base,  the  lateral  leaflets  very  email:  cauline  ovate-oblong,  entire,  h 
rounded  or  cuneate  at  base:  flowers  in  a  loose  vireate  raceme,  reflexed: 
narrow,  distant:  petals   (sometimes  near^  wanting)   equaling  the 
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toothed  on  the  sides:  siliques  spreading,  somewhat  knotted.  (Chlorocrambe 
/losto^wsRvdb.BuU.Torr.Bot.  Club34:  435.  1904.)— Eastern  Utah  (probably 
adjacent  Cfolorado  and  Wyoming)  to  Oregon. 

6.  STREPTANTHUS  Nutt. 

More  or  less  branching  usually  glaucous  annuals,  biennials,  or  perennials, 
with  leaves  generally  sagittate  and  clasping,  and  racemed  white,  purple,  or  \jel- 
low  flowers.  Calyx  ovoid  or  by  the  spreading  of  the  tips  of  tne  sepals  flaSk- 
shaped.  Petals  usually  narrow,  linear,  or  with  a  well-developed  blade  and  a 
channeled  claw.  Anthers  long,  sagittate.  Silique  oblong  to  linear,  flattened. 
Pubescence,  if  any,  simple. 

Annual;  leaves  not  clasping      .         . 1.  S.  longirostria. 

Perennials;  leaves  clasping. 

Leaves  very  obtuse;  siliques  broadly  linear 2.  S.  cordatus. 

Leaves  acute;  siliques  subterete. 

Siliques  stipitate 3.  S.  coloradensis. 

Siliques  not  stipitate 4.  S.  wyomingensis. 

1.  Streptanthus  longirostris  Wats.  Proc.  Am.  Acad.  25:  127.  1889.  Gla- 
brous and  glaucous  annual,  branching  above,  2-5  dm.  high:  radical  leaves 
ovate-spatulate,  soon  deciduous;  cauline  linear  to  narrowly  oblanceolate, 
entire  or  sparingly  toothed :  flowers  spreading  or  reflexed :  petals  white,  about 
5  mm.  long:  silique  linear,  attenuate  to  the  slender  style  that  points  it,  re- 
flexed  on  short  pedicels:  seeds  elliptical,  winged. — Colorado  and  Wyoming 
to  Washington. 

2.  Streptanthus  cordatus  Nutt.  T.  &  G.  Fl.  N.  A.  1:  77.  1838.  Glabrous 
or  glaucous:  stem  simple,  2-5  dm.  high,  rather  stout:  leaves  thick,  usually 
repandly  toothed  toward  the  apex,  the  teeth  often  setosely  tipped;  lower 
leaves  spatulate-ovate  or  obovate,  cauline  cordate  to  oblong  or  ovate-lanceo- 
late: petals  about  half  longer  than  the  sepals,  greenish-yellow  to  purple: 
siliaues  broadly  linear,  5-10  cm.  long,  spreading. — Colorado  and  Wyoming 
to  the  Sierra  Nevada. 

3.  Streptanthus  coloradensis  A.  Nels.  Sparsely  ciliate-hirsute,  especiallv 
below:  stems  several  from  the  crown  of  a  biennial  or  perennial  root,  ascend- 
ing, 1-3  dm.  long:  radical  leaves  obovate-spatulate,  snarply  serrate  around 
the  summit,  short-petioled,  ovate-lanceolate,  clasping-auncled^  1-3  cm.  long: 
flowers  white,  crowded  at  first,  the  raceme  much  lengthened  m  fruit:  sepals 
linear,  acute,  half  as  long  as  the  obovate-spatulate  petals:  silique  linear.  6-9 
cm.  long,  ascending,  somewhat  torulose,  attenuate  to  a  beak  3-5  mm.  long; 
the  stipe  slender,  about  5  mm.  long,  half  as  long  as  the  slender  pedicel.  (£^u^- 
lisia  crassifolia  Rydb.  Bull.  Torr.  Bot.  Club.  33:  142. 1906;  not  S.  crassifolius 
Greene,  Pitt.  3:  227.  1897.)— Western  Colorado. 

4.  Streptanthus  wyomingensis  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  126.  1899. 
Glabrous  or  nearly  so,  branched  from  the  base:  stems  simple  or  branched, 
3-4  dm.  high:  raoical  leaves  laciniate-toothed,  obovate,  short-petioled;  cau- 
line clasping-auriculate,  from  coarsely  dentate  to  entire  above:  flowers  large, 
numerous:  sepals  oblong,  half  as  long  as  the  white  or  pinkish  petals;  claw  of 
petal  long  and  narrow,  the  blade  oval:  silique  linear,  sessile,  not  beaked, 
ascending,  6-10  cm.  long,  on  stout  pedicels. — Western  Wyoming  to  Utah. 

6.  SUBULARIA  L.    Awlwort 

A  dwarf  stemless  aquatic,  with  tufted  subulate  leaves  and  few  minute 
white  flowers  in  a  loose  scapose  raceme.  Sepals  ovate,  obtuse.  Petals  oblong 
or  spatulate.  Stigma  sessile.  Silique  slightly  flattened,  elliptic  or  oval;  the 
seeds  in  2  rows. 

1.  Subularia  aquatica  L.  Sp.  PI.  642.  1753.  Growing  in  tufts  in  shallow 
water  of  cold  lakes  or  on  the  muddy  shores:  leaves  glabrous,  terete,  shorter 
than  the  scapes:  flowers  scattered:  sepals  and  petals  subequal:  siUque  some- 
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^diat  truncately  obtuse. — ''  In  great  abundance  at  the  head  of  the  TellowBtaoe 
Lake,"  Parry;  infrequent  but  very  widely  distributed. 

*  7.  LEPIDIUM  L.     Peppergrass 

Annual,  biennial,  or  perennial  herbs,  with  entire,  toothed,  or  pinnatifid 
leaves  tapering  at  base,  and  with  small  white  or  greenish  flowers  (wfaieh  Are 
sometimes  apetalous)  in  dense  racemes.  Stamens  often  fewer  than  6.  Sflfooe 
strongly  flattened  at  right  angles  to  the  septum,  oblong  to  orbieiilar,  m- 
quently  wing-margined  especially  toward  the  summit  which  thus  bccomet 
more  or  less  notched.  Seeds  flattened,  solitary  in  each  of  the  flattened  keded 
valves.    Cotyledons  'in  ours;  incumbent. 

Styie  short  but  evident:  bienniaU  or  peretmiald. 

Silique  not  notched  at  apex 1.  L.  DrmbA. 

Silique  with  shallow  notch  and  short  style. 

Leaves  entire  or  merely  toothed  at  apex 2.  L.  apatoIaftaB. 

Leaves,  in  part  at  least,  pinnately  toothed,  pinnatifid,  or  parted. 
Linear-entire  and  linear-parted:  perennials. 

Silique  rhombic-ovate 3.  L.  i  _ 

Silique  orbicular  4.  L.  Fn 

Pinnatitid.  or  the  upper  entire:  biennials. 

firancheil  from  the  crown  of  the  thick  root     .         .         .      5.  L.  i 
Branched  above,  the  base  usually  simple   .         .         .         .      6.  L.  Job 
Styie  wanting:  the  stigma  sessile  in  the  notch  of  the  sflique. 
Siliques  i^brous. 
Annua;  :<. 

Petals  wanting:  root  leaves  incisely  toothed  or  pinnatifid. 

Stem  simple  at  ha-^e 7.  L.  ^petali 


Stem  -iivenjently  branche-l  from  the  base  ...      8. 

Petals  evi-ient:  root  leaves  entire  or  merely  toothed     ,         .       ft.  L.  mediQ 
Biennials. 

Sterna  several  from  the  crown,  widely  apreadinc  .         .         .  10.  L,  ramoa 

Stetns  single  from  the  crown,  branching  from  the  base  up     .  11.  L.  ramoanm. 
Silxfiuea  pubescent. 

Stem  hirsute  with  white  hairs 12.  L.  TawMManMiin, 

Stem  finely  puberulent 13.  L.  pubcearpom. 

-  1.  Lepidium  Draba  L.  Sp.  PI.  645.  1753.  Pubescent  perennial,  2-4  dm. 
high:  leaves  elliptic  to  elliptic-lanceolate,  obtuse,  denticulate,  clasping  by* 
somewhat  narrowed  auricled  base,  3-6  cm.  long:  petals  white,  conspicuoca: 
silique  broadly  ovate,  subcordate  at  base,  acutish  at  apex  and  tipped  with 
the  short  slender  style. — Adventive;  infrequent;  waste  grounds. 

2.  Lepidium  spatulatum  Vasey,  Robins.  S^-n.  Fl.  1:  125.  1S95.  GlabrooB 
perennial.  2-5  dm.  hi^:  stems  usually  several  from  the  woody  caadex,  efldi 
simple  below,  paniculately  branching  upward:  leaves  green,  rather  thidc; 
the  lower  ob lanceolate,  tapering  eradually  to  the  slender  petiole,  3-tootlied  at 
the  apex,  as  are  aL-io  some  of  the  oblong  short^-r  «tem  lea ves :  racemes  naBMOOOB, 
dense:  petals  white,  exceeling  the  sepaU:  ?ili''i'ie  glabrous,  orate,  mimxt^ 
notched  at  apex:  style  short.  (L.  a-Knatum  Rydb.:  Thehjpodium  crtnahum 
Greene.; — Western  Coloni<Jo  and  in  Utah. 

3.  Lepidium  alyssoides  Gray.  PI.  Fendl.  10.  1S4S.  Probably  perennaJ^ 
usually  a  few  stem.s  from  the  base  which  are  cor>-mbosely  branched  abofYVr 
glabrous  or  puberulent.  about  2  dm.  hizh:  leav*-  elabrous,  Hn^ir,  -1-8  on. 
long;  the  lower  pinnate  with  2-3  pairs  of  linear  loh'^--:  racemes  dense:  pdafa 
white,  conspic'io'i; :  silique  rhombic-ovate,  the  ^hallow  notch  occupied  by 
'he  short  style.  'L.  Ea.ibj:oodiae  Wooton.  Bull.  Torr.  Bot.  Club  25:  25& 
ISOS.  as  to  Colorado  specimens;  I.  C-nndall':  Rv.ib.  Bull.  Torr.  Bot.  Chb 
-'A:  427.  1S07.. — .Vri  i  places;  western  Colorado.  L'tah.  and  southward. 

4.  Lepidium  Fremontii  Wats.  Bot.  King's  R^p.  5:  30.  1S71.  QabrooB  and 
glaucous:  stems  several  from  the  woody  caudex.  paniculately  branched  abore, 
•V-4  dm.  high:  If^ves  linear,  acute.  4-S  cm.  lone:  some  of  the  lower  pinnate 
with  1-3  p^irs  of  linear  teeth  or  lobes:  flowers  white:  silique  large,  suborinfr- 
'-lar.  very  thin.  acTitish  at  base,  cordately  notched  above;  style  very  abort. — 
Arid  areas:  Colorado  and  New  Mexico  to  California. 

5.  Lepidium  mootanum  Xutt.  T.  k  G.  Fl.  1: 116.  isas.    Xear^  ( 
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stems  usually  many  from  the  enlarged  crown  of  the  biennial  (possibly  peren- 
nial) root,  decumbent-spreading,  1-2  dm.  long:  leaves  pinnatifid,  sometimes 
bipinnatifid,  with  short  acute  segments;  the  upper  tending  to  become  entire: 
flowers  in  dense  racemes:  sepals  oblong-oval,  half  as  long  as  the  white  petals: 
siUque  elliptic  to  suborbicular. — Dry  saline  soils;  Montana  to  New  Mexico 
and  far  westward 

•  6.  Lepidium  Jonesii  Rydb.  Bull.  Torr.  Bot.  Club  29:  233.  1902.  Glabrous 
biennial  or  sometimes  perennial:  stem  simple  below,  branching  freely  from 
the  base  upward,  2-3  dm.  high:  basal  leaves  pinnatifid  with  linear  acute  di- 
visions; stem  leaves  similar  but  becoming  linear  and  entire  above:  sepals 
oblanceolate,  obtuse,  much  shorter  than  the  white  petals:  silique  ovate, 
emarginate;  style  short,  enlarged  upward  toward  the' rather  large  circular 
stigma.     (I/,  brachybotryum  Rydb.  I.  c.) — Western  CJolorado  and  in  Utah. 

7.  Lepidium  apetalum  Willd.  Sp.  PI.  3:  439.  1801.  Glabrous  annual,  with 
erect  stem,  generally  simple  below  and  more  or  less  paniculately  branched 
above  but  sometimes  very  freely  branched  throughout,  1-2  dm.  mgh:  leaves 
usually  pale  green;  the  lower  more  or  less  incisely  toothed  or  pinnatifid: 
flowers  apetalous:  stamens  only  2:  raceme  appearing  contracted  just  below 
its  summit:  silicjue  orbicular,  glabrous,  the  stigma  sessile  in  tne  evident 
notch. — Very  widely  distributed;  across  the  continent  northward;  south 
through  the  Rocky  Mountains  to  New  Mexico. 

8.  Lepidium  divergens  Osterh.  Bull.  Torr.  Bot.  Club  30:  237.  1903.  Bien- 
nial, minutely  pubescent,  divergently  branched  from  the  base:  radical  leaves 
broadly  spatulate,  more  or  less  dentate,  short-petioled ;  cauline  smaller  and 
mostly  entire:  racemes  long,  with  horizontal  pedicels:  petals  wanting:  capsule 
elliptic,  glabrous,  emarginate,  3  mm.  long. — ^In  the  mountains;  northwestern 
Colorado. 

9.  Lepidium  medium  Greene,  Erythea  3:  36.  1895.  Glabrous  annual,  the 
stem  simple  below,  usually  sparingly  branched  upward,  2-4  dm.  high:  leaves 
narrowly  lanceolate,  more  or  less  toothed  but  scarcely  pinnatifid;  the  upper 
linear  and  entire:  pedicels  slender,  early  divaricate:  petals  small  but  eviaent: 
stamens  2  or  4:  silique  orbicular,  retuse,  the  stigma  sessile.  L.  intermedium. — 
PYom  Texas  to  Idaho  and  California. 

10.  Lepidium  ramosissimum  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  124.  1899. 
Obscurely  pruinose-pubescent  biennial,  profusely  branched;  the  branches 
either  divaricate  and  crowded  the  whole  length  of  an  excurrent  axis,  or  dif- 
fusely spreading  from  the  base,  or  both:  first  year's  leaves  oblanceolate, 
coarsely  toothed;  the  second  year's  leaves  cauline,  oblanceolate,  sparsely 
toothed;  the  upper  entire,  linear  or  oblong:  racemes  very  numerous;  the 
flowers  crowded:  petals  minute:  stamens  2  (to  4) :  silique  broadly  ovate,  nearly 
smooth,  the  notch  relatively  broad  and  deep.  L.  virginicum. — Plains  of  south- 
western Wyoming  and  northern  Colorado. 

11.  Lepidium  ramosum  A.  Nels.  1.  c.  125.  Obscurely  granular-puberulent: 
a  simple  erect  stem  from  the  rosette  of  the  first  year's  leaves,  corymbosely 
branched  from  the  base  up,  1-2  dm.  high:  leaves  much  as  in  the  preceding, 
some  of  the  lower  cauline  often  pinnately  lobed  and  rather  large:  racemes 
contracted  just  below  the  summit,  the  pedicels  spreading  after  flowering: 
sepals  subacute,  about  as  long  as  the  narrow  spatulate  petals:  stamens  2 
(to  4) :  siUque  orbicular  narrowly  winged  around  the  summit,  the  sinus  deep 
and  narrow. — Western  Wyoming  and  northward  and  westward. 

12.  Lepidium  lasiocarpum  Nutt.  T.  &  G.  Fl.  N.  A.  1:  115.  1838.  Hirsutely 
white-pubescent:  the  stem  branching  from  the  near  base:  lower  leaves  pin- 
nately parted,  the  lobes  rather  broad  and  obtuse;  the  cauline  spatulate,  more 
or  less  dentate:  pedicels  flattened  horizontally:  petals  minute  or  none:  sta- 
mens 2:  siliques  orbicular,  hispidulous,  emarginate,  with  a  narrow  sinus. 
— Sandy  soils;  from  southwestern  Colorado  to  Texas  and  California. 

13.  Lepidium  pubecarpum  A.  Nels.  Bot.  Gaz.  30:  189.  1900.  Annual, 
freely  branched  from  the  base  and  paniculately  upward,  not  much  more  than 
1  dm.  high,  obscurely  puberulent:  leaves  small,  glabrous,  linear  or  some- 
what spatulate,  acute,  sometimes  remotely  toothed:  petals  wanting:  the  sepals 
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purplish:  silique  pennanently  finely  pubescent,  oral  or  orbicular,  the 
narrow  and  shallow. — ^From  Yellowstone  Park  to  Utah  and  Nevada. 


&  THLASPI  L.    Wild  CANDrrurr 

Annual  or  perennial  herbs,  with  entire  leaves,  the  radical  rosulate  (c 
or  toothed;,  the  cauline  auriculate-clasping.  Stems  usually  amfrile,  termi- 
nating in  a  more  or  less  elongate  raceme.  Sepals  short,  equal  at  base.  Petab 
obovate  or  oblanceoiate,  entire.  Style  slender,  or  rarely  none.  Siliqiie  cr- 
bicular.  elliptic-oblong  or  oblanceolate;  the  valves  verj'  stron^y  and  ixsaaBj 
sharply  keeled,  oiten  winged,  especially  toward  the  apex. 

CapsuIcs  oibievlMr,  Urse 1.  T.  anroaa, 

Caostiles  obovate  or  oblonc-cuneate. 

Btuad  leaves  cicaeiy  rosmate.  thick,  dark  or  purpliab-crecn. 

Oval  or  orbicular,  abruptly  contracted  to  the  petiole  .         .     2.  T. 

Broadly  spatulate 3.  T. 

Baaal  leaves  openly  rosulate.  thin,  pale  sreen. 

Petals  5-6  mm.  lone;  9t>-le  1 .5  mm.  ions 4.  T. 

Petalj  2-3  mm.  Ions;  styie  0.5  mm.  lone 5.  T. 

1.  Thlaspi  arvense  L.  Sp.  PL  &16.  1753.  Glabrous  annual.  2-3  dm.  hi^: 
stems  simple  or  branched  above:  leaves  spatulate  below,  oblong  imwaidSr 
obtuse,  remotely  and  irregularly  dentate:  flowers  small,  the  greenish  sepeb 
somewhat  exceeded  by  the  white  3  mm.  long  petab:  silique  very  flat,  or- 
bicTilar.  broadly  winged,  deeply  notched  at  apex. — Adventive  and  oceuning 
as  a  weed  in  waste  ground,  increasingly  so  in  our  range;  often  called  FBXsroi 
Weed. 

2.  Thlaspi  Fendleri  Gray.  PI.  Wright.  2:  14.  lSo3.  Glabrous  perennial, 
S-15  cm.  high:  branches  of  caudex  several,  short,  slender,  coveredfwith  the 
somewhat  rosulate  leaves:  basal  leaves  small,  oval  or  orbicular,  moethr  lev 
than  1  cm.  long,  abruptly  contracted  to  the  short  slender  petiole;  stem  itam 
auriculate-elasping.  ovate  or  oblong,  acute  or  obtuse,  5-15  mm.  long:  petals 
spatTilate.  5  nmi.  long:  sepals  elliptic,  with  petaloid  margin  and  a  pur^idi 
spot,  half  as  long  as  the  petals:  silique  obovate-cuneate.  truncate  or  sMmdf 
depressed  at  summit.  f>-7  mm.  long:  the  =Ien-ier  style  nearly  one  half  aa  md^ 
— Subalpine.  flowering  in  summer:  southern  Colorado  and  New  Ifexieo. 

3.  Thlaspi  coloradense  Rydb.  Bull.  Torr.  Bot.  Club  2S:  2S0.  1901.  Qnile 
similar:  the  caudex  den.ser  and  the  stems  as  well  as  the  leaves  inclined  to  be 
roeulate-spreadine:  the  early  leaves  mTjrky  green  or  pijrplish;  the  basal  bioadijr 
i^patulate:  otherwise  like  the  preceding.  T.  alp^.rtre.  i  T.purmiraseetuIL^A, 
1.  c.  at  least  as  to  Colorado  specimens.; — One  of  the  earliest  nowen  at  middle 
elevations:  Wvoiriine  and  Colorado. 

4.  Thlaspi  glauciin  A.  Xels.  Bull.  Torr.  Bot.  Club  25:  275.  1S98.  Gb- 
bro'is  and  glaucoas.  1-3  dm.  high:  caudex  open  and  slender-branched:  stems 
few.  erect:  leaves  all  large,  thin  and  pale  or  glauco'is:  the  basal  oblong  or  ob- 
ovate, obscurely  repand^enticulate.  petioled:  the  ca'iline  elliptic  or  ddteicl- 
ovate:  petals  spat'ilate.  6  mm.  long,  much  exceeding  the  thin  greenish  irpeh~ 
silique  obovate.  obtuse  or  emarginate.  twice  as  long  a.s  the  style  but  ^''^■^ff'ifl 
by  the  divaricate  pedicels. — Late  summer  in  the  highest  mountains;  ColonMlo 
to  Idaho. 

5.  Thlaspi  panriflonmi  A.   Xels.   Bull.  Torr.   Bot.  (Mb  27:  2&I.  1900. 
.Similar  but  smaller  in  every  way.  less  glaucous:  the  floral  parts  half  as  lai 
silique  3p)atulate.  "a-ith  a  thick  style  only  0.5  mm.  in  length,    t  T.  XuUaUii  By 
1.  c.  29:  235.; — Open  slopes,  zniddle  elevations;  Yellowstwie  Park. 

9.  BRASSICA  L.    Mustabo 

Coarse  annual,  biennial,  or  perennial  herbs  with  rather  large  : 
pinnatifid  leaves  and  large  yellow  flowers  in  elongated  racemes.     Sifiqaes 
dongated,  subterete,  beaked  with  an  indehiscent  prolongation  of  the  cobvck 
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nerved  valves.    Seeds  oblong,  in  1  row.    An  important  genus,  ^ving  us  the 
cabbage,  turnip,  mustard,  etc. ;  when  running  wild  becoming  imsightly  weeds. 

Siliques  spreadinjs.  gradually  beaked 1.  B.  arvensis. 

Siliques  appreatod,  abruptly  beaked 2.  B.  nigra. 

1.  Brassica  arvensis  (L.)  B.  S.  P.  Prel.  Cat.  N.  Y.  1888.  Rough  with  scat- 
tered hairs,  3-5  dm.  high:  lower  leaves  pinnatifid,  long-petioled,  the  terminal 
lobe  large  and  toothed;  upper  smaller  and  sometimes  nearly  entire:  ped- 
icels stout,  short:  silique  sessile,  spreading,  tapering  to  the  flattened  beak 
which  is  often  1-seeded.  Charlock,  Wild  Mustard. — Introduced,  and  more 
or  less  common  as  a  weed. 

2.  Brassica  nigra  (L.)  Koch,  in  Roehl,  Deutsche  Fl.  Ed.  3.  4:  713.  1833. 
Very  similar  but  usually  larger:  the  leaves  more  pinnatifid,  the  uppermost 
reduced  to  oblong-lanceolate  entire  sessile  blades:  silique  cylindric  or  4-sided, 
abruptly  contracted  to  the  short  beak,  closely  appressed  to  the  rachis.  Black 
Mustard. — Infrequent;  in  waste  places. 

10.  RAPHANUS  L.    Wild  Radish 

Erect  biennial  herbs  with  pinnate  or  lyrate  leaves  and  large  showy  flowers 
in  panicled  racemes.  Sepals  oblong,  the  lateral  somewhat  saccate.  Petals 
large,  long-clawed,  yellow  or  fading  to  white.  Siliques  linear-conical,  cori- 
aceous, indehiscent,  constricted  between  the  seeds  or  continuous  or  spongy 
within,  tipped  by  the  slender  style.    Seeds  subglobose. 

1.  Raphanus  raphanistrum  L.  Sp.  PI.  669.  1753.  Stem  erect  and  freely 
branching,  4-7  dm.  high,  hispid  pubescent  below:  the  lower  leaves  lyrate- 
pinnatifid;  the  upper  reduced,  becoming  oblong  and  entire:  sihques  3-4  cm. 
long.    Wild  Radish. — An  occasional  weed  in  waste  places. 

11.  BARBAREA  R.  Br.     Winter  Cress 

An  erect  branching  biennial,  with  angled  stem,  lyrately  pinnatifid  leaves, 
and  yellowish  racemose  flowers.  Sihque  linear,  somewhat  4-angled,  pointed. 
Seeds  in  I  row  in  each  cell. 

1.  Barbarea  americana  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  174.  1900.  Gla- 
brous erect  biennial  2-4  dm.  high:  basal  leaves  broadly  elliptic,  wavy,  simple, 
or  with  I  or  2  pairs  of  small  lobes  on  the  petiole;  lower  stem  leaves  similar 
.but  with  the  petiole  clasping  at  base;  upper  stem  leaves  sinuately  toothed  or 
lobed:  petals  spatulate,  about  3  mm.  long:  sihque  somewhat  4-angled,  2-3  cm. 
long,  pointed  with  the  short  style,  suberect,  on  short  spreading  pedicels. 
— ^This  native  species  was  lon^  mistaken  for  the  European  B.  vulgaris,  natural- 
ized in  many  parts  of  the  United  States. 

12.  RORIPA  Scop.    Cress 

Mostly  glabrous  biennials  or  perennials,  with  simple  or  pinnately  lobed  or 
tyrate  leaves  and  yellow  or  white  flowers.  Sepals  flat,  nearly  equal  at  base. 
Petals  short-clawed.  Silique  sessile,  usually  short,  subterete;  style  short  and 
rather  thick;  valves  I-nerved.  Seeds  in  2  rows,  turgid.  Plants  growing 
mostly  in  wet  places,  or  rarely  in  the  water. — Nasturtium. 

Flowers  white;  aquatic  perennial 1.  R.  Nasturtium. 

Flowers  jrellow. 

Perennial  by  running  rootstocks 2.  R.  sinuata. 

Annual  or  biennial. 

Stems  erect,  simple  below,  2-10  dm.  high. 

Hispidly  hirsute  on  stems 3.  R.  hispida. 

GlaSrous  throughout  (or  nearly  so) 4.  R.  palustris. 

Stems  branched  from  the  base,  low  and  spreading. 
Fruiting  raceme  normal. 

Silique  slender,  curved,  8-15  mm.  long 5.  R.  curvisiliqua. 

Silic[ue  short,  straight,  5-7  mm.  long 6.  R.  lyrata. 

Fruiting  raceme  unilateral 7.  R.  curvipes. 
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1.  Rori^  HAstnrtiiim  (L.)  Rusby,  Mem.  Torr. Hub  3:  5.  1893.  At 
aquatic  with  decumbent  stems  rooting  at  the  nodes,  often  -l-o  dm.  hijgh: 
leaves  pinnate  or  pinnately  lobed;  the  leaflets  or  lobes  sinuate,  the  termzzial 
one  larger:  racemes  crowded,  elongating  in  fruit:  petals  white,  twice  as  long 
as  the  sepals:  silique  linear,  as  long  as  the  divaricate  pedicefi;  style  my 
short.  ^cuUurtium  officinale.  Water  CREsa. — Xaturalixed  in  many  panefaf 
and  streams. 

2.  Roripa  sintiata  (Xutt.)  A.  3.  Hitch.  Spring  Fl.  llanhattan  13.  18M. 
Glabrous  perennial,  spreading  by  horizontal  slender  rootstocks:  sterna  no- 
merous.  diffuse,  branched,  2-:i  dm.  long:  leaves  oblong  or  lanceolate,  sinnatriy 
pinnatifid;  the  lobes  obtuse  or  acute,  entire  or  tootherf:  flowers  yellow:  aiiiqixs 
linear,  tipped  with  the  long  style,  becoming  cur\-ed,  as  also  the  slender  ped- 
icel.— From  Xew  Mexico  to  Montana  and  west  to  the  Sierras. 

3.  Roripa  hispida  rOesv.)  Brit.  Mem.  Torr.  Club  5:  169.  ISM.  Hiapidir 
hirsute  with  spreading  hairs  on  the  stem  and  on  the  veins  of  the  leaves  bekyw: 
stem  usually  simple  below,  more  or  less  branched  above,  3-10  dni.  high: 
leaves  l\Tate-pinnatifid,  the  lower  petioled:  flowers  yellow,  on  slender  pedi- 
cels: silique  globose  to  narrowly  ovate,  rarely  more  than  twice  as  long  as  brood, 
and  shorter  than  the  spreading  pedicel. — In  wet  places:  not  infrequent  in  oar 
range,  and  widely  distributed  throughout  the  United  States. 

4.  Roripa  palustris  (L.)  Bess.  Enum.  27.  1S21.  Ver>'  similar  but  usually 
lower,  sometimes  branched  from  the  base,  plabrous  or  obscurely  pubescent, 
never  hirsute  or  hwpid :  silic^ue  narrowl v  ovate  to  nearly  linear,  2-4  times  as 
long  as  broad,  about  equalmg  the  pe<liceL«.  (R.  Undenccodii  Rydb.  BoiL 
Torr.  Ek)t.  Club  20:  235.  1902. j — Approximately  the  same  range  as  the  pre- 
ceding. 

5.  Roripa  curvisQiqua  CHook.;  Bessey,  Mem.  Torr.  Club  5:  169.  ISW. 
More  or  less  minutely  pubescent,  usually  branched  from  the  base  but  erect, 
1-2  dm.  high:  leaves  narrowly  oblong  or  oblanceolate.  pinnatifid  with  obloog 
usuiilly  tfjothed  lobes,  rarely  only  ainuate-toothe^J:  petals  pale  yellow,  surpas- 
sing the  sepaU:  riilique  linear,  cur\'ed  upwardly,  about  1  cm.  long,  on  spread- 
ing pedicels  half  as  long:  stigma  sessile  or  subsessile. — ^From  Coloraoo  and 
Wvoming  to  BritLsh  Columbia. 

6.  Roripa  lyrata  (S\in.)  Rydb.  Mem.  X.  Y.  Bot.  Card.  1:  176.  1900. 
Glabrou-*,  branched  from  the  base  and  sprfrading:  leaves  lyrately  dee]rfy 
divided:  the  lob'^rs  broad  but  varioa-ly  to^^thed  and  incised:  flowers  small: 
silique  n*^:arly  straight,  tapering  slightly  toward  the  apex  which  terminates 
abnjptly  in  the  short  style.  S-12  mm.  lontr.  t;t-ice  as  long  as  the  pedieeb. 
Includes  k.  ohtwsum  olpinHm  and  R.  iphruTocarpa. — In  the  mountain  disr 
tricts  of  o"ir  ranee  and  northwestward. 

7.  Roripa  cuiripes  Greene,  Pint.  "\:  07.  ISOO.  Low.  slender,  diffmrihr 
branched,  the  'oranches  in  mat'iritv  ending  in  sfr/eral  elongated  racemes  whicA 
are  unilateral  by  the  decur\'ed  peJicel-T  of  the  v^ry  -mall  pods:  herbage  nearly 
glabrous:  lea  v.--  f.-om  hTate-pinnarifid  to  ovate-Ianc^rolate  and  merely  dentate: 
fioxers  minut'-.  yrllow  in  all  parts,  the  petals  slightly  surpassing  the  sepab: 
stam'.-ns  not  f:x.':f:r*.^\:  pryU  ovate-acuminate  or  ovar^-falcate,  scarcely  4  mm. 
long,  tipf>ed  hy  a  sho.n  .style.  few-.-e^yJed.  often  torjlo.-^:  bv  one  or  more  man- 
ife=t  constriction-, — "  Rather  frequent  in  the  mo^iritain-s  of  southern  Colatado^ 
at  middle  elevation.s.  along  .streamlets  chiefly." 

•  13.  CARDAMINE  L.     Bitter  Cress 

Mostly  glabrous  herbaceoiis  perennials,  growing  in  wet  places,  with  nmning 
rc/fj^ '.x<x:kii  or  .sriiall  tuber?.  iJftiifAf-A.  simple  or  pinnate  leaves,  and  white  or 
purple  raceme<i  f\o'Af:rri.  .Sepals  eq'ial  at  base.  Petals  obovate  to  spatnlate. 
.Siliques  linear,  straight,  with  stout  replum  and  ner\ele.ss  valves.  Seeds  in 
1  row, 

I>av*r';  entire,  broad,  an'l  V/m«?w:jit  cor'lat*. 

.'rte.'.'i  irl&'orou$ I.e.  cordilalik 

citem  hirsute 2.  C.  *' 
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Leaves  pinnate. 

Leaves  and  plant  small.  l*-2  dm.  hi^h 3.  C.  unijuga. 

Leaves  and  plant  larger,  2-4  dm.  high. 

Leaflets  ovate  to  rotund 4.  C.  Brewer! . 

Leaflets  linear  to  elliptic 6.  C.  pennsylvanica. 

^  1.  Cardamine  cordifolia  Gray.  PL  Fendl.  8.  1848.  Glabrous  throughout, 
3-8  dm.  high,  leafy  to  the  top:  leaves  cordate,  sparingly  repand-dentate  or 
angular-toothed,  5-8  cm.  long;  the  lowest  often  orbicular  and  the  uppermost 
triangular-cordate:  flowers  white,  rather  large:  siliques  3-4  cm.  long  erect  on 
ascending  pedicels. — Along  streamlets  in  the  moimtains;  New  Mexico  to 
Idaho. 

2.  Cardamine  infausta  Greene,  Pitt.  4:  307.  1901.  Quite  similar  to  the 
preceding  but  the  stem,  petioles,  and  pedicels,  and  to  a  less  degree  the  leaves, 
more  or  less  whitened  with  a  shaggy  iiirsute  pubescence:  flowers  smaller;  the 
petals  spatulate.  (C.  cardiophyUa  Rydb.  Bull.  Torr.  Bot.  Club  28:  280.  1901.) 
— Utah  and  southwestern  Colorado  to  Arizona. 

3.  Cardamine  unijuga  Rvdb.  Bull.  Torr.  Bot.  Club  24:  246.  1897.  Gla- 
brous: stems  from  very  slencier  rootstocks,  simple  or  branching,  1-2  dm.  hi^: 
basal  leaves  simple,  cordate,  or  reniform;  lower  stem  leaves  with  1  or  2  pairs 
of  small  oblong  leaflets;  the  upper  similar  or  reduced  and  entire:  raceme  slen- 
der: sepals  obtuse,  half  as  long  as  the  white  2  mm.  long  petals:  siliques  linear. 
15-20  mm.  long,  erect,  on  erect  pedicels  and  with  short  style. — ^Wyoming  ana 
Montana. 

4.  Cardamine  Breweri  Wats.  Proc.  Am.  Acad.  10:  339.  1875.  Glabrous, 
2-4  dm.  high:  stems  simple  or  branched  from  the  base:  radical  leaves  simple 
or  with  a  pair  of  rounded  lateral  leaflets,  roimd-cordate,  entire  or  sinuate; 
cauline  pinnate,  with  5-7  leaflets;  leaflets  from  oblong  or  ovate  to  orbicular, 
the  terminal  one  much  the  largest,  crenately  toothed  or  lobed :  flowers  white, 
20-25  mm.  long,  ascending,  on  ascending  pedicels  half  as  long:  style  short 
or  wanting.  (C.  vaUicola  Greene,  Pitt.  3:  116.  1896.) — Colorado,  southward 
and  westward  to  Oregon. 

5.  Cardamine  pennsylvanica  Muhl.  in  Willd.  Spec.  3:  486.  1800.  Glabrous, 
erect,  simple,  or  branched  from  the  base,  leafy  up  to  the  racemes  of  small 
white  flowers:  basal  leaves  pinnate,  with  9-17  small  oblong-oval  entire  or 
toothed  leaflets;  the  leaflets  of  the  upper  leaves  usually  oblong  with  some- 
what narrowed  base  decurrent  upon  the  rachis:  siliques  linear,  20-30  mm. 
long,  erect  when  mature,  on  somewhat  divergent  pedicels.  C.  hirsuta. — 
Colorado  to  Montana  and  across  the  continent. 

14.  PHYSARIA  Gray.    Double  Bladder  Pod 

Low  and  stellately  canescent  perennials  with  stems  simple  or  branched 
from  the  base,  simple  leaves,  and  yellow,  racemose  flowers.  Siliques  membra- 
nous, the  two  cells  inflated-globose  and  joined  by  the  narrow  septum. 

Constriction  separating  the  cells  equally  deep  above  and  below,  cells 

globose 1.  P.  didymocarpa. 

Constriction  separating  the  cells  much  deeper  above. 

Leaves  lyrate  or  panduriform 2.  P.  vitulifera. 

Leaves  oblanc^late.  sinuately  toothed. 

Cells  of  silique  spherical,  small     , 3.  P.  floribunda. 

Cells  of  silique  flattened  laterally,  large      .         .         .        .         .     4.  P.  Nfewberryi. 

1.  PhysariadidymocarpaGray,  Wats.  Bot.  King's  Exp.  20.  1871.  Densely 
stellate-canescent:  leaves  and  stems  rosulately  crowded  on  the  crown  of  the 
thick  root,  10-20  cm.  high:  radical  leaves  ovate  to  broadly  spatulate,  entire 
or  sinuately  toothed,  obtuse  or  acute,  petioled;  cauline  oblanceolate  to  linear: 
sepals  lanceolate,  surpassed  by  the  large  showy  pale  yellow  petals:  style 
slender,  persistent,  5-6  mm.  long:  silique  deeply  and  equally  notched  above 
and  below;  the  cells  8-10  mm.  in  diameter,  walls  papery. — Colorado  to  Brit- 
ish America  and  far  westward. 

la.  Physaria  didymocarpa  lanata  A.  Nels.  Bull.  Torr.  Bot.  Club  31:  241. 
1904.    Much  like  the  species  but  white-tomentose  with  a  copious  simple 
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Eubescence  intermingled  with  the  long-rayed  stellate  canesoenoe:  fmtts  ineiy 
irge,  thin,  and  papery. — Powder  river,  Wyoming. 

2.  Physaria  vitulifera  Rydb.  Bull.  Torr.  Bot.  Chib  28:  278.  1801.  Re- 
sembling the  foregoing,  but  leaves  less  whitened,  fiddle-form  in  outline:  peti- 
oles somewhat  marginf^i  and  beariniz  a  ver>'  few  large  teeth;  stem  leaves  en- 
tirr;,  oblance^ilate:  feilique  deeply  diviirjed  above  only,  the  cells  round-obovate, 
divergent;  pedicels  more  or  less  cur\'ed  in  fruit. — Dry  ravines  and  cafioos; 
Colorado. 

3.  Physaria  floribunda  Rydb.  1.  c.  Deasely  tufted,  the  numerous  stenw 
and  leaves  suberect,  15-25  cm.  high:  radical  leaves  oblancedate  or  spatulatc^ 
sinuately  toothe^l,  asually  acute,  5-10  cm.  long;  cauline  oblanceolate,  entire: 
petals  bright  yellow,  oblanceolate,  with  a  broa^i  claw,  S-9  mm.  long,  twiee 
as  long  as  the  lanc«.'olate  sepals:  silique  deeplv  divided  above  onlv,  the  eefli 
glob'ise,  0-S  mm.  in  diameter.  (F.  aciUifotia  Rydb.  1.  c.) — dAorado  and 
Utah. 

4.  Physaria  Newberryi  Gray,  Bot.  Ives  Rep.  6.  1860.  White,  with  the 
dcnae  fine  stellate  pubescence:  leaves  and  stems  rosulate  spreading:  leaw 
mrjstly  entire,  petiole<^I;  radical  orbicular  to  spatulate;  cauune  spatulate  to 
nearly  linear:  flowers  large;  petals  12-15  mm.  long:  silique  deeplv  notched 
above,  scarcely  notched  at  all  below;  the  cells  laterally  flattened  and  provided 
with  two  k(;eLs  or  ridges  separating  the  convex  dorsal  surface  from  the  nearly 
flat  sides,  the  walL«  folding  along  the  keels  in  drying. — Colorado  and  New 
Mexico  to  Utah  and  .\rizona. 

16.  LESQUERELLA  Wats.    Bladder  Pod 

Low  densely  steUate-canescent  herbaceous  annuals,  biennials,  or  pnenniab 
(s^imetimes  with  fnite.scent  ba.se;,  with  more  or  less  rosulate  radiod  leaves, 
and  yellow  flower.-;  in  elongateri  or  cor>'mbrise  racemes.  Sepals  equal  at 
basf%*  oblong.  I\'taL>  .spatulate  or  oblong-ovate.  Siliques  turgid,  oblonc- 
ovate,  or  globofi^;;  .style  slender,  rather  long,  persistent.  Seeds  flattened. 
— VeJiicaria. 

SilKjiie^  .i»t€!late-pub<rtcent, 

(jio'ttfrv:  or  nearly  n^i,  not  compreMed  at  apex. 

All  the  !ea vert  narrow 'linear  or  oblancef^late;     ....       1.  L.  aisentca, 
.S'jme  of  the  nuiical  leaves  hnjtvi  'oval  or  o^xn'ate;. 

.Silique  an'l  pe'licel  hu^nyjual;  the  style  ahort«r  .       2.  L.  macroeaipa. 

.Siliquean'l  .•>tyie.';uher|ijal;  the  pedicel  Ioniser.  .       3.  L.  prortrmta. 

Ovate  or  ohlonx.  often  CimpreMtcl  at  apex. 
All  the  leaven  narn^w  'linear  or  oblan'-eolate  . 
Plants  low,  cae«rpitOM  'leM*  t^ian  1  dm.  h;ish/. 

Kaceme  and  leaves  .•iuber|ual  .         .         .       4.  L.  i. ^ 

Kacerne  Hurpa^'tinie  the  leaver  .       5.  L.  aipina. 

Plant.f  taller,  not  cae^:toM;,  branched  from  the  baite    more 

than  1  dm.  hiffh. 6.  L. 

•S'ime  of  the  ra/lica!  leave*  br'^a/l  'orbicular  to  obovate,. 

fiaceme  elonj^ate'l.  rjarrow  .         .         .         .         .         .       7.  L.  i         

Kaceme  Khort,  •■ubcjrymlxMe  8.  I^  TBlidft. 

SiH'j'ie-*  fflabrouf. 

.v.;  leaver  narrow  'linear  or  oblance^^latcj 9.  L.  Fcodlcri. 

S'ime  leaver  br/a  i  'orbicular  to  ob'jvat*/. 

.Stem  leaver  linear  to  obian'-e^^late     , 10.  I^  . 

.Stem  lea vfci  larf;e.  thin,  elliptic 11.  L.  i 


1.  Lesquerella  argentea  fPurshy  MacM.  Met.  Minn.  203.  1892.  Stdlale- 
puhxL-scent  throughout  but  greenish  rather  than  white:  stems  several  from  the 
crown,  decumbfrnt  .spreading,  simple  or  branch(;<i:  leave-;  all  linear  or  linear- 
oblanceolate;  the  lja.-al  crowded-rosulate,  ti-^  cm.  long,  entire  or  remotdj 
tfxithed:  raceme  in  fniit  lfi-25  cm.  long:  Hilioue  globf^*ie  or  nearly  so,  ab  ' 
5  mm.  long,  equaling  the  slender  style:  pe^iicel  .spreading  or  recurved,  1-2  4 
long.    V&sicaria  lud/Mciana. — Colora^^lo  to  Montana  and  Minnesota. 

2.  Lesquerella  macrocarpa  A.  NV]h.  B^n.  Gaz.  'M:  :500.  11K)2.    Light  | 
but  .«tellate-pul>e??cent  throughout,  freely  branch^l  from  the  crown;  brai 
decumbent-pror-trate  with  a.Msurgent  tips.  mr*-tly  .simple:  radical  leaves  or- 
bicular to  oUivate,  short-pet ioled;  cauline  oblong  or  oblanceolate,  short'- 
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petioled,  16-30  mm.  long:  raceme  crowded  even  in  fruit:  petals  obovate, 
emarginate,  5-7  mm.  long:  silique  subglobose,  6-8  mm.  in  diameter,  twice 
as  long  as  the  style;  pedicels  stout,  recurved,  6-10  mm.  long. — Naked  clay- 
ridges  and  flats;  Red  Desert,  Wyoming. 

3.  Lesquerella  prostrata  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  124.  1899. 
The  stellate-pubescence  dense  and  silvery:  stems  several  to  many,  rosulately 
spreading,  sometimes  branched:  crown-leaves  densely  rosulate,  rhomboidal, 
orbicular,  oval  or  oblong,  6-16  mm.  long,  the  petioles  often  longer;  cauline 
few,  oblanceolate  to  linear:  raceme  in  fruit  6-12  cm.  long:  silique  subglobose 
or  broadly  ovate,  as  long  as  the  style  but  somewhat  surpassed  by  the  curved, 
spreading  or  recurved  pedicel.  [L.  utahensis  Rydb.  Bull.  Torr.  Bot.  Club 
30:  262.  1903;  L.  Macounii  Greene,  Pitt.  4:  310.  1901  (?).]— Wyoming,  Utah, 
and  probably  Colorado. 

4.  Lcsauerella  condensata  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  228.  1899. 
Depressea-caespitose,  the  caudex  multicipital,  not  rising  above  the  ground, 
acaulescent,  the  linear  leaves  and  small  crowded  racemes  on  the  crowns  and 
subequal:  petals  spatulate,  about  6  mm.  long:  silique  ovate,  compressed  at 
summit,  5  nun.  long,  two-ovuled  in  each  cell  (usualljfc  only  one  maturing).  > 
(I/,  parvida  Greene,  Pitt.  4:  308.  1901.) — Barren  and  rocky  slopes;  one  of  the 
earhest  plants  to  bloom;  southern  Wyoming  and  in  Colorado. 

6.  Lesquerella  alpina  (Nutt.)  Wats.  Proc.  Am.  Acad.  23:  261.  1888.  Cau- 
dex few-branched;  the  branches  usually  rising  a  few  cm.  above  the  ground, 
thickly  covered  with  the  persistent  leaf-bases:  leaves  all  linear,  tufted  on  the 
several  crowns  and  on  the  base  of  the  very  short  stems:  raceme  slender- 
pedunculate,  often  few-flowered ;  the  pedicels  slender,  erect  or  recurved,  much 
longer  than  the  silique:  siHque  ovate,  somewhat  angled  but  scarcely  com- 
pressed, 3-4  mm.  long,  nearly  equaled  by  the  slender  style.  (L.  spathidata 
Kydb.  Cont.  U.  S.  Nat.  Herb.  3:  486.  1896.)— The  upper  Missouri  region. 

6.  Lesquerella  curvipes  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  205.  1898. 
Stems  numerous  on  the  expanded  crown  of  the  woody  root,  in  fruit  1.6-3  dm. 
lon^:  radical  leaves  oblanceolate,  on  margined  petioles;  cauline  oblanceolate 
to  hnear,  with  a  narrowed  petiole-like  base,  3-6  cm.  long:  siliques  ovate,  com- 
pressed at  summit,  gibbously  convex  toward  the  base,  about  8  mm.  long; 
the  slender  style  somewhat  shorter;  pedicels  1-2  cm.  lon^,  "s  "-shaped  (the 
proximal  part  curved  upward,  the  distal  downward,  with  ascendmg  tip): 
seeds  2  in  each  cell,  rarely  1  or  3. — ^Wyoming. 

7.  Lesquerella  montana  (Gray)  Wats.  Proc.  Am.  Acad.  23:  261.  1888. 
Caudex  usually  simple,  the  leaves  and  stems  rosulate-spreading:  stems  mostly 
simple,  short:  crown-leaves  crowded,  some  of  them  broad  (orbicular,  obovate, 
or  rnomboid),  passing  into  the  oblanceolate  ones  of  the  stems,  1-2  cm.  long: 
siliques  oblong,  not  compressed  at  summit  but  sometimes  slightly  quad- 
rangular, about  6  mm.  long,  somewhat  exceeding  the  style,  usually  erect  on 
the  upwardly*  turned  tip  of  the  widely  divaricate  subequal  pedicel.  (L. 
Sfiearia  Rydb.  Bull.  Torr.  Bot.  Club  29:  237.  1902;  L.  rosuLala  A.  Nels.  Bull. 
Torr.  Bot.  Club  26:  206.  1898.)— Colorado  and  southern  Wyoming. 

8.  Lesquerella  valida  Greene,  Pitt.  4-  68.  1899.  Silvery  lepidote-stellate, 
the  leaves  and  stems  crowning  a  taproot:  stems  decumbent,  1-2  dm.  hi^: 
basal  leaves  entire  or  toothed,  obovate  or  spatulate,  petioled;  cauline  ob- 
lanceolate: raceme  short  and  dense,  hardly  more  than  corymbose  even  in 
fruit:  siliques  ovate,  somewhat  compressed,  tipped  with  a  style  of  half  their 
own  lengtn;  the  cells  about  6-ovuled. — Southern  Colorado  and  New  Mexico. 

9.  Lesquerella  Fendleri  (Gray)  Wats.  Proc.  Am.  Acad.  23 :  251. 1888.  White- 
canescent:  caudex  multicipital;  stems  several,  slender,  erect,  1-2  dm.  high: 
leaves  all  linear  or  narrowly  oblanceolate:  raceme  short,  dense:  sihques 
glabrous,  subglobose,  4-6  mm.  in  diameter,  on  slender  much  longer  erect 
pedicels;  the  style  about  equal  in  length;  the  cells  10-16-ovuled. — Southern 
Colorado  to  Texas. 

10.  Leso^uerella  £n&;elmannii  Wats.  1.  c.  264.  Silvery  canescent:  stems 
low  and  simple  or  taller  and  branched,  1-3  dm.  lon^:  some  of  the  radical 
leaves  broad  (orbicular  to  oblanceolate),  petioled;  cauhne  oblong  or  oblanceo- 
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late:  ixtak  broadly  spatulate,  S-12  mm.  km^:  sfliaues  in  a  Efacrt , 

5ubg}obo8e  or  ovaL  substiphate.  glabrous.  6-8  zmn.  lon^  on  aseeixims  pod- 
ioels  of  about  tbe  same  kngth:  style  a  little  shorter  than  the  sOique.  [L. 
pniinoBa  Greene.  Pitt.  4:  ^7.  190i  (?):  L.  ovaLa  Greene,  L  c;  L.  om2^^UM 
Rvdb.  in  Brit.  111.  Fl.  2:  137.  1S97.)— Southern  Colorado  to  Texas. 

*11.  LefiqaeRDa  anrea  Wooton,  Bull.  Ton-.  Bot.  Hub  25:  3G0.  1S9&  As- 
nuaL  branching  from  the  base.  2-3  dm.  high.  leafy  up  to  the  short  neemes  cf 
bri^t  yellow  flowers:  leaves  pale  green,  thin,  rather  thinly  covered  witli  the 
fine  branched  pubesoenoe.  oblong  to  broadly  oblaneeolate-cuneate,  1^  cm. 
long:  aliques  glabrous,  subglobose.  somewhat  longer  than  the  slfinder  slrk 
but  much  exceeded  by  the  finaUy  recurved  pediceL — New  Modeo  and  prob- 
ably extending  into  southern  Colorado. 

16.  HUTCHIHSIA  R.  Br. 

Low  spreading  annual,  only  a  few  cm.  high,  with  entire  or  pinnatdy  lobed 
leaves  and  minute  white  flowers  in  crowded  racemes  which  become  greatly 
elongated  in  fruit.  Stigma  sessile  or  nearlv  so.  Silique  oval,  comptreBBcd  at 
right  angles  to  the  septum;  each  valve  witii  a  con^icuous  nud-nerve. — Cajh 
&dla  in  part. 

1.  Hutcfainsia  procnmbens  (L.)  Desv.  Joum.  Bot.  3:  168.  1814.    Glabrons 

or  pubescent  ivitn  forked  hairs,  very  slender  and  diffusely  branched:  radical 
leaves  pinnate  or  pinnatifid  with  few  lobes:  the  upper  oblanceolale  to  linear, 
entire:  siliques  elliptic-oblong,  on  very  slender  spreading  pedicels.  Cap&dki 
rfiTKin-cato-— -Colorado,  Wyoming,  and  westward. 

*  17.  CAPSELLA  Medik.    Sh£fh£Ed*b  Pubse 

An  annual  herb  but  often  enduring  a  second  year,  the  leaves  mo^ky  rosolate 
and  the  minute  white  flowers  in  elongat-e-i  racemes.  Silique  oboordate  <r 
triangular-cuneai-e,  flattened  at  right  angies  to  the  septum;  style  short  but 
e^-ident.     Seeds  numerous. —  Butkq  Weber.; 

'  1.  CapseOa  bttrsa-pastoris  Medik.  Pflanzengat.  1:  So.  1792.    More  or  lev 

hirsute  with  branched  hairs:  radical  leaves  mostly  runcinate-pinnatifid;  cao- 
line  lanceolate  and  auricled  at  the  base:  flower?  wLitt  in  a  congested  raDcme, 
which  becomes  greaily  elongated  in  fruit:  siliques  cuneate-obcardate,  6-fi 
mm.  long. — Naturalized  from  Europe,  bm  now  one  of  the  commoioest  aueih 
everj'where. 

18.  CAMELIHA  Crantz.     False  Flax 

Erect  a-nniL^lg  with  sagittat-e-clasping  mostly  entire  leaves  and  yeiknr  or 
whii-e  flowei^.  Sepals  short-oblong.  Petals  unguiculate.  Silique  obcnxad, 
-with  a  broad,  thin,  persistent  septum;  the  valves  firm  and  stitiD^yei 
Seeds  numerous,  wingless. 

1.  Camelina  sativa  Crantz,  Stirp.  .\ustr.  1:  IS.  1702.    Pubescent  or 
times  nearly  glabrous  annuaL  simple  or  branched,  '.j-ij  dm.  high:  low< 
lanceolate,    entire    or    toothed:    cauline    sessile,    sagittat-e-clasping 
numerous,  yellowish:  silique  pear-siia]>ed,  0-9  mm.  long,  on  slender 
f»edic-el=  1-2  cm.  long:  style  slender,  short. — Naturalized  from  Eurcype; 
mon.  especially  where  flax  has  been  grown;  not  infrequent  in  our  nnge. 

19.  DRABA  Dill 

Annual,  biennial,  or  p)erennial  herbs,  mostly  low.  the  leaves  entire  or  tjM^%fJ 
and  the  white  or  yellow  flowers  in  crowded  racemes  which  become  mcwe  or 
less  elongat-ed  in  fruit.  Sepals  short,  broad,  and  obtuse.  Petals  obovste  or 
^katulate,  entire  or  somewhat  notched  at  apex.    Style  mostly  diort^  or  wma^ 
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ing;  silique  ovate  to  lanceolate  or  linear.    Seeds  in  2  rows,  not  winged  or 
margined.    Pubescence  simple  or  branched. 

Annuals  or  winter  annuals. 

Silique  glabrous;  flowers  yellow,  sometimes  turning  white  in 
drying. 
Style  wanting. 

Stems  scapose,  glabrous 1.  D.  crassifolia. 

Stems  scapose,  ciliate-hirsute  below 2.  D.  nitida. 

Style  evident 3.  D.  mongoUonica. 

Silique  pubescent;  stigma  sessile. 
Flowers  white. 

Leaves  entire;  siliques  in  a  terminal  cluster      .         .         .       4.  D.  caroliniana. 
Leaves  toothed  or  entire;  siliques  in  a  somewhat  elongated 
raceme. 

Pedicels  ascending  or  erect 5.  D.  cuneifolia. 

Pedicels  reflexed 6.  D.  reflexa. 

Flowers  yellow. 

Pedicels  longer  than  the  silique 7.  D.  nemorosa. 

Pedicels  shorter  than  the  silique       .         .         .         .         .      8.  D.  lapilutea. 
Perennials. 

Low,  caespitose,  and  scapose;  leaves  imbricated. 

Scape  pubescent 9.  D.  densifolia. 

Scape  glabrate;  silique  ovate. 

Flowers  white 10.  D.  oligosperma. 

Flowers  yellow. 

Silique  broadly  ovate     ,         .         .        ',         ,         .         .     11.  D.  andina. 

Silique  ovate-oblong 12.  D.  saximontana. 

Taller;  stems  more  or  less  leafy. 

Siliques  glabrous  or  nearly  so,  not  twisted. 
Flowers  yellow. 

Pubescence  branched;  flowers  large       .         .         .         .     13.  D.  spectabilis. 
Pubescence  simple;  flowers  small    .  '      .         .         .         .     14.  D.  cnrysantha. 

Flowers  white,  small 15.  D.  cana. 

Siliques  pubescent,  more  or  less  twisted. 

Pubescence  of  herbage  long  and  villous     .         .         .         .     16.  D.  streptocarpa. 
Pubescence  of  herbage  short  and  stellate. 

Leaves  large  and  thin 17.  D.  surculifera. 

Leaves  rather  small  and  firm. 
Silique  with  flat  valves,  glabrate  on  the  face     .         .     18.  D.  Helleriana. 
Silique  with  convex  talves,  pubescent       .         .         .19.  D.  luteola. 

1.  Draba  crassifolia  Graham,  Edinb.  New  Phil.  Journ.  182.  1829.  Gla- 
brous throughout  or  with  the  leaves  sparsely  ciUate,  annual  or  biennial:  scape 
naked  or  with  a  single  leaf,  5-10  cm.  high:  leaves  lanceolate-linear,  entire  or 
somewhat  serrulate,  ciliate  with  simple  hairs:  flowers  small,  white  or  yel- 
lowish; petals  a  little  exceeding  the  sepals,  retuse:  siliques  oblong-lanceolate, 
acute,  5-9  mm.  long,  on  spreading  pedicels  of  about  the  same  length.  (D. 
Parryi  Rydb.  Bull.  Torr.  Bot.  Club  29:  241.  1902.)— High  mountains;  Colo- 
rado to  British  America. 

2.  Draba  nitida  Greene,  PI.  Baker.  3:  7.  1901.  Erect  annual  1-3  dm.  high, 
glabrous  and  somewhat  shining:  stems  1  or  more  from  the  base,  ciliate-pubescent 
below  only:  leaves  mostly  in  a  rosulate  tuft  at  the  base,  sparsely  substel- 
late,  the  margins  loosely  oristly-ciliate :  raceme  long  in  fruit:  petals  yellow, 
longer  than  the  green  somewhat  pilose  sepals:  silique  oblong-lmear,  acutish, 
10-15  mm.  long,  on  ascending  pedicels  of  about  the  same  length.  D.  stenoloba. 
— At  middle  or  higher  elevations;  Colorado  to  Montana. 

3.  Draba  mongollonica  Greene,  Bot.  Gaz.  6:  157.  1882.  Somewhat  scapose 
annual,  2-4  dm.  high,  villous  or  loosely  stellate-pubescent  below:  stem  simple 
or  branching  from  the  base:  leaves  oblanceolate,  stellate-pubescent,  3-6  cm. 
long:  flowers  large^  in  broad  racemes  which  are  elongated  in  fruit:  sepals 
glabrous:  siliques  Imear  or  oblong,  glabrous,  8-15  mm.  long,  with  a  slender 
style  2-3  mm.  long;  pedicels  slender,  variable,  longer  or  shorter  than  the 
silique. — Infrequent;  New  Mexico  and  probably  southern  Colorado. 

4.  Draba  caroliniana  micrantha  Gray,  Man.  Ed.  5.  72.  1867.  Low,  usually 
less  than  1  dm.  high:  leaves  obovate  or  oblanceolate,  entire,  rosulate  or 
crowded  near  the  base,  loosely  stellate-pubescent,  10-12  mm.  long:  scapose 
stems  few  or  several  from  the  crown,  glabrous  or  pubescent:  flowers  small, 
white,  the  pedicels  closely  approximate  even  in  fruit:  siliques  minutely  hispid, 
10-15  mm.  long,  much  exceeding  the  divergent  pedicels.    This  variety  does 
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not  differ  from  the  species  D,  caroliniana  Walt,  except  in  the  hispid  ailiqiie. — 

Throughout  our  range  and  eststward  to  the  ^lissouri. 

5.  Dimba  cuneifolia  Nutt.  T.  ^  G.  Fl.  1:  lOS.  1S3S.  Low,  usually  ks 
than  1  dm.  high:  leaves  clustered  near  the  base,  obovate  to  oblaneeolate, 
entire  or  few-u^oihed.  loofvrly  stelliite  pubescent,  acutish,  1-3  cm.  loog: 
Bcapose  stems  soliiarj-  or  few,  usualhr  loosely  stellate-pubesoent :  flown 
small,  white:  silique  Iine:ar-oblong.  mostly  subacute,  minutely  hiqnd.  6-10 
mm.  long,  on  divaricAte  j>ed:cei5  much  shorter.  -D.  cohraderurU  Rydb.  Ball 
Torr.  Bot-  Club  31:  55-5.   1{*A., — Infrequent:  from  Missouri  to  Odifomia. 

6.  Dimba  reflexa  Greene.  Pitt.  4:  20.  ISC^.  .Stem  stout,  erect,  about  1  dm. 
high,  racemose  almost  from  the  base:  leaves  mostly  in  a  dens^  rosulate  basil 
tuft,  oblong-lanceolrite.  entire  or  sparingly  toothed,  nearly  glabrous  super- 
ficially, but  the  margin  hirsute-ciliate:  cilj-x  glibrous.  the  "thm  sepals  tii^^ 
with  purple:  petals  white,  showj-:  pedicels  -aidely  spreading,  in  fruit  de- 
flected, much  exc^*:ding  the  pods  in  leneth.  these  elhptic-oblong.  6-fe  mm. 
long,  glabro'is.  the  stigma  small  and  sessile.— Camp  Stambaugh.  Wyonain^ 

7.  draba  nemorosa  L.  .Sp.  PI.  043.     1753.     Low  slender  loosely  stellate- 

Cubescent  ann^^al.  -S-^O  cm.  high:  stems  simple  or  with  a  few  short  riendw 
ranches  from  r:ear  the  ba.^:  leaves  mostly  toward  the  base  but  hardly  ros- 
ulate. ovate  to  oblong-lanceolate,  entire  or  toothed.  1-3  cm.  long:  flowcn 
crowded,  but  the  fr-iiting  raceme  long  and  open;  sepals  \-illous:  pet^  yellow, 
small:  siliq-^es  narrowly  oblong,  minutely  puh-eseent.  >-12  mm.  kn^  mvtk 
shorter  thaii  the  slender  spreading  pedicels.  D.  rtemoro^o  and  varieties. — 
Colorado,  north  to  Montana  and  thence  both  e&ir.ward  and  westward. 

>.  Draba  lapilutea  A.  Nel-.  .Stellate-pubescent  throughout  and  viDoDB 
below.  1-3  dm.  high:  stems  erect,  rather  stout,  simple  or  with  some  slexKlerB' 
branches  from  near  the  hi^e:  leaves  oblanceolate  or  oblong  to  neariv  linear. 
mo-rtiv  radical  and  on  the  lower  part  of  the  stem.  1-2  cm.  long:  petals  small, 
spitulite.  ye::o-stsh  cr  fimfng  wnite  in  dr.-ing.  longer  than  the  elliptic  sepals: 
snli'j-ie  iinear-oh-Iong  S-IJ  mm.  long,  suberect.  on  much  shorter  sprcMJjig 
p'T^lic'rls:  the  =ty:e  w anting  or  barely  dificemible.  D.  moniana  (name  un- 
tenable. D  >€.".':'.:  :r>c/»i<^.:.i  A.  Xels.  Bot.  Gaz.  30:  ISj*.  VAO.  a  name  to  be  dis- 
carded. — In  the  mo-JLntJiins :  Colorado  to  Montana. 

0.  Draba  densifoUa  Nitt.  T.  vt  G.  Fi.  X.  A.  1:  l-:4.  1S3S.  Densely  caeapi- 
tose  in  somewhat  ciose  f^ts:  scapes  onJy  3-*>  cm.  high,  more  or  less  woal^- 
hii^-ite:  leave-  sT'-a'Iy  crowie'i  on  the  crowns  of  the  caudex.  oblon^-lman; 
strongly  ciiiit*-  an  :  w^x/.ly-hi.'-rrite  with  nearly  sample  hairs:  flowers  smaD, 
yeiiow  or  '  :Tr.'.r.s  white:  -iliq^es  crowde-d  at  rimmit  of  scape,  broadly  ovate. 
pubescent,  avo  ;:  'f  rz.TTi.  long:* the  style  abo^t  one  fo-irth  as  long.  D.  rniloML(?> 
— Wyoming.  I  iaho.  and  Montana. 

I'j!  Draba  oligosperma  H-xk.  ¥'..  Bot.  Am.  1:  ^1.  1S30.  Subcaemitaee,  tbe 
leaves  mostly  r>:u.ate  at  the  base  of  the  few  -ihort  4-S  cm.  high;  slightlj 
p\;h'e?cent  ry^arvr-:  leaves  sviberect.  linear  or  oh  lone,  rigid,  cilia te,  stdtiileij' 
p-h^s?ent  on  both  bii-r.  er  y.-rciiil  I  v  toward  the  ar-rx:  petals  white,  twiee  M 
long  as  the  slieintly  r-air;.*  ca:>"x:  silici-^es  q-iite  pub'-scent.  submbicoKar;  the 
style  one  fourth  i=  long. — Northern  Wyonii-g  probably  .  McMitana,  and  to 
the  nor"h  an'i  west. 

il.  Draba  andina  'Xutt.  A.  Xels.  Bull.  Torr.  Bot.  Gub  26:  352.  ISOO. 
\*iTy  derisely  caespif.ee.  the  numero'i?  branches  of  the  caudex  closriveoTvnd 
with  the  r^r«i^^r.t  iir.hricate'i  leaf-h-ases :  leaves  mostly  oblong,  ratlber  ligid, 
ciiiate  an'l  ■•t'-'. lite-pubescent :  scar.*^  giabro^'is.  3->  cm.  high:  flowers  nami 
yell'.w  or  t  irr.ing  white:  si  1: -rue  broadly  ovate  to  orT.icjlar,  3-4  mm. 
the  c^lLs  avyit  2-yre':e'i:  style  short,  about  one  fourth  as  long  as  the  j 
P'-j^'i'/.y  D.  **f.U/zf./i  rjiT.i  srfL-rr.e  of  its  varieties. — Barren  soils,  mostly  at  '.  _ 
elevations:  Wvominz  and  n^-rthward. 

12.  Draba  saximontana  A.  Xel=.  Bull.  Torr.  Bot.  Hub  27:  2ft4,  1900L 
Much  like  the  la^t.  en'ially  caf-st  if.*^ :  leaves  linear.  ciHate  and  steOati^ 
pur^eaceat:  .=cape?  numerous,  elabr^^us.  manv-f!owered:  petals  spandale, 
twice  as  long  as  the  ^-hiv'tic  elabrate  sepals:  siliques  ovate-oblong,  sufaacatie. 
obscurely  pubescent  with  simple  hairs,  4-5  mm.  long.  6-S  times  as  loog  M 
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the  style:  pedicels  usually  much  longer  than  the  silique.  D.  alpina  possibly 
or  D,  glacialis.— Stony  slopes,  middle  elevations;  northern  Colorado  to  Mon- 
tana. 

13.  Draba  spectabilis  Greene.  Pitt.  4:  19.  1899.  Green  but  more  or  less 
pubescent  with  short  branched  hairs:  stems  few  to  many  from  the  short 
woody  caudex,  2-4  dm.  high,  equally  leafy  to  the  middle:  radical  leaves  ob- 
ovate  to  oblanceolate,  short-petiolate;  the  cauline  ovate,  oblong,  or  lanceolate, 
acute,  entire  or  toothed,  1-3  cm.  long:  sepals  subglabrous  or  hirsute:  petals 
large,  yellow:  siliques  8-12  nun.  long,  oblong,  glabrous  or  nearly  so,  on  spread- 
ing pedicels  of  about  equal  length;  the  style  prominent.  (D.  oxyloha  Greene, 
PL  fiaker.  3:  6.  1901,  seems  to  be  a  smaller  form  of  this.)— Southern  Colorado 
and  New  Mexico. 

14.  Draba  chrysantha  Wats.  Proc.  Am.  Acad.  17:  364.  1882.  Perennial, 
with  leafy,  decumbent  or  erect  stems,  5-15  cm.  high,  from  a  branching  root- 
stock,  sparingly  pubescent  with  simple  hairs:  basal  leaves  narrowly  oblanceo- 
late,  3-4  cm.  long,  entire  or  few-toothed,  subciliate;  cauline  oblanceolate  to 
lanceolate:  raceme  open;  flowers  yellow,  on  pedicels  4-12  mm.  long:  silique 
glabrous,  oblong,  acute  at  each  end,  8-10  mm.  long,  beaked  by  a  short  slender 
style.  [(?)  D.  graminea  Greene,  PI.  Baker.  3:  5.  1901.] — ^Mostly  alpine;  New 
Mexico  to  Montana. 

15.  Draba  cana  Rydb.  Bull.  Torr.  Bot.  Club  29:  241.  1902.  Perennial 
with  a  taproot  and  short  caespitose  caudex,  whole  plant  densely  grayish  stel- 
late: stem  1-2  dm.  high,  often  branched:  basal  leaves  numerous,  oblanceolate 
or  spatulate,  1-1.5  cm.  long,  entire  or  minutely  but  sharply  toothed,  densely 
stellate;  stem  leaves  lanceolate  to  ovate,  about  1  cm.  long:  racemes  many- 
flowered*  pedicels  short,  nearly  erect,  in  fruit  2-3  mm.  long;  flowers  small: 
petals  wnite,  about  3  mm.  long:  silique  linear-oblong,  6-8  mm.  long,  densely 
pubescent;  style  about  5  mm.  long.  D.  incana. — Mountains  of  Colorado,  far 
north  into  British  America. 

16.  Draba  streptocarpa  Gray,  Am.  Journ.  Sci.  II.  33:  242.  1862.  More  or 
less  villous  with  long  spreading  mostly  simple  hairs:  stems  erect,  1  or  more 
from  the  base,  3-15  cm.  high:  leaves  oblanceolate  to  lanceolate,  mostly  acute, 
somewhat  villous,  6-15  mm.  long:  calyx  glabrous  or  villous:  siliques  lanceo- 
late, acute,  flattened,  more  or  less  twisted,  nearly  glabrous  except  on  the 
margins,  6-12  mm.  long,  on  pedicels  half  as  long;  the  short  style  slender. 
{D.  Bakeri  Greene,  PI.  Baker.  3:  6.  1901.) — ^Alpine  or  subalpine;  from  New 
Mexico  far  into  British  America. 

17.  Draba  surculifera  As  Nels.  Bull.  Torr.  Bot.  Club  26:  237.  1899.  Per- 
ennial: stems  few  to  several,  usually  with  some  short  leafy  stolons  at  the 
base,  2-4  dm.  high,  pubescent  with  some  simple  hairs  and  a  closer  branched 
puberulence:  basal  leaves  crowded,  oblanceolate^  subpetioled,  3-5  cm.  long, 
thin,  glabrate  or  stellate-pubescent;  cauline  similar  but  ovate  or  lanceolate, 
sessile  by  a  broad  base,  sometimes  toothed:  petals  obovate,  narrowed  to  a 
claw,  twice  as  long  as  the  sepals:  siHque  lanceolate,  finely  pubescent,  8-12  mm. 
long,  flat,  or  sometimes  twisted ;  the  style  1  mm.  long. — Cliff  sides  in  the  moim- 
tains;  Wyoming. 

18.  Draba  Helleriana  Greene,  Pitt.  4:  17.  1899.  Rather  stout,  erect, 
branching,  especially  above,  2-4  dm.  high:  pubescence  scanty,  the  hairs  sub- 
appressed  and  2-4-rayed:  leaves  ovate-oblong,  entire  or  toothed,  sessile: 
racemes  few  to  many,  short:  sepals  yellow,  hirsutulous:  petals  golden-yellow: 
siliques  much  longer  than  the  pedicels,  flattened,  acute,  nearly  glabrous  ex- 
cept on  the  ciliolate  margins.  D.  aiXrea  and  var.  stylosa.  (D.  neo-mexicana 
Greene,  1.  c.  20.) — ^Middle  elevations;  extending  into  Colorado  from  New 
Mexico. 

19.  Draba  luteola  Greene,  1.  c.  19.  Perennial,  1-3  dm.  high,  cinereously 
stellate-pubescent  with  some  villous  simple  hairs:  leaves  ovate-lanceolate, 
subacute,  entire  or  serrulate:  racemes  few  or  several^  often  long:  sepals  thin, 
yellowish-green,  hirsute:  petals  yellow,  obtuse:  silique  rough-puberulent, 
tipped  with  a  short  slender  style;  pedicels  shorter  than  the  silique  and  dis- 
tinctly villous.    D.  Iviea,    (D.  vber  A.  Nels.  Bot.  Gaz.  34:  366.  1902;  D. 
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aureiformU  Rydb.  Bull.  Torr.  Bot.  Hub  2$:  278.  1901;  D.  deamAemg  Rydb. 
1.  c.  29:  240.>^-Subalpiiie;  New  Mexico  to  British  America. 

20.  SMELOWSKIA  C.  A.  Mey. 

Low  caespitose  perennials  with  pinnatifid  leaves  and  small  fkjfwen  in  ter- 
minal racemes:  pubescence  simple  or  stellate.  Sepals  oblong,  nearly  equal 
at  base.  Petab  entire,  obovate,  or  spatulate.  Siliques  lance-oblong,  fibtttoied 
at  right  angles  to  the  septum:  the  valves  sharply  keeled  so  that  the  sfliqiie 
presents  a  4-angIed  aspect ;  stigma  sessile,  or  with  short  style.    Seeds  few. 

1.  Smelowskia  americana  Rydb.  BuU.  Torr.  Bot.  Club  29:  239.  1902. 
Densely  caespitose:  caudex  closely  covered  by  the  bases  of  the  dead  leaTcs: 
leaves  2-5  cm.  long,  pinnately  divided  to  the  midrib  into  linear  acute  dSri- 
sions.  finely  stellate  and  the  petioles  ciliate:  stems  about  1  cm.  hi|^  few- 
leaved:  infforescence  at  first  short  and  cor^-mbiform.  in  fruit  elongated:  sepak 
oblong,  pubescent,  about  3  nmi.  long:  petals  clawed.  oS  mm.  long,  wluie 
or  pink,  bladcrs  broadly  spatulate:  silique  11-12  mm.  long  and  about  1  mm. 
wide,  tapering  at  both  ends.  S.  calycina.  (_S.  linearifolia  Rydb.  1.  c.  31:  mol; 
— In  the  high  mountains  of  our  range. 

21.  SOPHIA  Adans.    Taxst  Mustard 

Annual  or  |>erennial  herbs,  with  pinnatifid  or  dissected  pubescent  or  canes- 
cent  leaves,  and  small  yellow  flowers  in  crowded  racemes  which  beeone 
greatly  elongated  in  fruit.  Silicjucrs  linear  or  linear-oblong,  on  slender  pedieek; 
the  valves  l-ner\'ed.  Seeds  mmute,  in  1  or  2  rows  in  each  cell.-  '" 
in  part. 

Hert.-a««  more  or  less  pub**c*::i  but  not  einereoiu-toxnentulose. 

s:lique  an  i  pfri:tel  erect  or  appresse^i.  each  leas  than  1  cm.  lone     .     1.  S. 
sillque  an  1  ped:cel  a:verge=.t  or  civancate;  silique  usua^Jy  1  cm.  or 
more  long. 
S-:'iues  awresiir^. 

See^is  in  1  r'^w  jn  each  cell. 

Pe«i:«;els  y^-iJO  E:.ra.  loii«.  equaling  or  lozLger  •Lan  the  silique 
Peilr-el=  4-%  mra.  ios^g.  shorter  than  the  t:l:quc     . 
Seeds  :r;  J  rows  ......... 

.S:I:'4 -e  ar.  i  p*ri:cel  w; iely  di'.aricate 

Herbage  ue^iaeiy  c::iereo\i5-tonient\:lose       ...... 


1.  Sophia  Hartwegiana  ^Foum.,  Greene.  Pitt.  3:  95.  1896.  Slendo-  or 
often  quite  stout,  erect.  2-5  dm.  high,  often  somewhat  branched,  giabntep 
graniilar-glandular.  or  glandular-pubescent:  leaves  pinnate;  the  lea£te  nar- 
ro"*-Iy  oblong  or  lanceolate,  obtuire  and  obti^-j*:iy  or  acutely  toothed:  aOiqiiei 
short.  5-7  mm.  long,  crowde'i.  erect:  pe«iicel-;  about  as  long  as  the  sfliqae^ 
siberect  or  more  ^j=iallv  arjr»rei*ed :  se^h  uni.-r*r.-:at'-  or  more  rarelv  irregularijr 
bbifrrlate.  'S.  glaruiJ-f^.-'aRydh.  Bull.  Torr.  Bot.  Club  2S:  ^1.  1901.)-- 
FroL-i  New  Mexico  to  Nfor^tana  and  westward. 

2.  Sophia  filipes  Gray  HeUer.  Bull.  To-n-.  Bot.  Club  24:  311.  1867. 
Erec'..  .Jender  or  slenderly  branched.  2—4  dm.  Lidh.  ^is-jaUy  finely  pubeaecflt 
or  elirii^ilar-puberilent.  light  green  -not  eanescer:t  or  tomentoee>:  leam 
thin,  p:nnatif.d  or  dissected:  the  upper  less  so.  with  .-legrrients  neariy entire uk! 
b*«o!ninz  elonzated -linear:  fruiting  raceme  open:  .-iliques  glabrous,  Imear, 
acut^r.  ascending.  S-14  mm.  long:  pedicel  filiform.  gl<ir>.»-o'i.s.  widely  spreading 
usuillv  longer  than  the  silique:  seed.«  in  one  row. — C'olorado  to  Oregon. 

:i.  Sophia  incisa  Eneelm.  Greene.  Pitt.  3:  05.  1SC«G.  Much  like  the  preced- 
ing, green  but  often  q*iite  densely  pubescent  and  more  or  less  glandular:  leaves 
bipinnatifid  or  dissected:  the  segments  oblong  and  inci^fely  toothed  or  i 


and  linear:  the  small  flowers  con^-mbose:  the  fruitine  raceme  kmg:  taKgamm 
acute.  5-10  mm.  long,  slightly  cur\-ed.  a.scendine:  peiicels  slender,  wii^ 
spreading,  either  longer  or  shorter  than  the  silique.     Excef^iingly  v 
The  f ollo»-ing  have  recently  been  proposed  as  species,  but  they 
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of  segregation  as  they  run  hopelessly  into  each  other:  S,  intermedia  Rydb. 
Mem.  N.  Y.  Bot.  Gard.  1:  184.  1900;  S.  purpurascens  Rydb.  Bull.  Torr.  Bot. 
Club  31:  556.  1904;  S,  ramosa  Rydb.  1.  c;  S.  viscosa  Rydb.  1.  c.  29:  238. 
1902. — ^Throughout  the  western  half  of  the  United  States. 

4.  Sophia  pinnata  (Walt.)  Brit.  Mem.  Torr.  Club  5:  173.  1894.  Canes- 
cent  wiui  ^ort  branching  hairs:  stems  2-8  dm.  high,  more  or  less  branched: 
leaves  once  or  twice  pinnate;  the  segments  more  or  jess  deeply  pinnatifid  or 
toothed:  siUques  acute  at  each  end,  and  pointed  with  the  very  short  style, 
usually  shorter  than  the  slender  spreading  pedicels:  seeds  in  2  rows.  S. 
canescens.— Common  throughout  our  range;  nearly  across  the  continent; 
quite  variable. 

5.  Sophia  leptophylla  Rydb.  Bull.  Torr.  Bot.  Club  29:  239.  1902.  Spar- 
ingly glandular,  4-7  dm.  mgh:  leaves  very  thin,  green,  only  once  pinnate; 
segments  of  the  lowest  leaves  rounded;  those  of  the  middle  lanceolate  and 
somewhat  incised;  the  upper  segments  entire:  pedicels  slender,  in  fruit  5-8  mm. 
long,  spreading;  silique  Imear,  8-10  mm.  long,  much  less  than  1  mm.  wide, 
torulose,  spreading,  upwardly  curved:  seeds  imiseriate. — ^From  eastern  Wy- 
oming to  Montana. 

6.  Sophia  ochroleuca  Wooton,  Bull.  Torr.  Bot.  Club  25:  455.  1898.  Cin- 
ereous-tomentulose,  with  close  branching  hairs,  5-7  dm.  high:  leaves  pinnatifid 
or  dissected;  the  segments  small,  oblong  to  linear:  i>etals  cream- white  or  pur- 
plish: silic^ue  terete,  8-10  mm.  long,  ascending,  as  is  also  the  subecjual  pedi- 
cel: seeds  in  2  rows.  (The  following  seem  too  near  to  be  clearly  distinguished: 
S.  halictorum  Ckll.  Bull.  Torr.  Bot.  Club  25:  460.  1898;  S.  andrenarum  Ckll. 
1.  c.  28:  48.  1901.)— Southern  Colorado  and  New  Mexico. 

22.  STENOPHRAGMA  Celak. 

Annual  or  biennial  herbs  with  the  aspect  of  some  species  of  Arabia;  pu- 
bescence branched.  Stems  simple  or  branched,  with  entire  or  dentate  leaves. 
Flowers  small,  white,  in  tenmnal  racemes.  Sihque  linear;  valves  convex, 
nerveless;  style  short;  stigma  entire,  2-lobed.  Seeds  in  one  or  two  rows. — 
Sisymbrium  m  part. 

1.  Stenophragma  virgata  (Nutt.)  Greene,  Pitt.  3:  138.  1896.  Cinereous  or 
tomentose  with  branched  hau^y  biennial,  1-4  dm.  high:  stem  simple  or  freely 
branched  from  the  base:  radicied  leaves  rosulate,  oblong,  entire,  or  toothed, 
petioled,  3-6  cm.  long;  cauline  entire,  sagittate-clasping:  siliques  20-30  mm. 
long,  erect,  on  spreading  pedicels  about  one  third  as  long.  Sisymbrium  vir^ 
gaium.  (Arabia  Brebneriana  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  373.  1898.)— 
Frequent,  moist  banks  and  slopes;  southern  Wyoming. 

23.  ARABIS    L. 

Annual,  biennial,  or  perennial  herbs,  glabrous  or  pubescent,  with  entire, 
toothed,  or  pinnatifid  leaves,  and  white,  rose-colored,  or  purple  flowers.  Siliques 
long-linear,  compressed,  with  l-nerved  valves,  dehiscent  at  maturity;  stigma 
nearly  entire  or  2-lobed.  Seeds  in  1  or  2  rows  in  each  cell,  flattened,  winged, 
or  wingless;  cotyledons  accumbent. 

Cauline  leaves  wholly  glabrous,  at  least  the  uppermost;  basal  leaves 
more  or  less  pubescent. 
Mature  siliques  erect  or  nearly  so. 

Stems  hirsute  at  base      .        .        •        •        .        •        .        •      1.  A.  glabra. 
Stems  glabrate  at  base. 

Seeds  broadly  winf^,  in  2  rows     •        •        .        •        •        .      2.  A.  Drununondii. 

Seeds  narrowlv  wmged,  in  1  row 3.  A.  Lyallii. 

Mature  siliques  widely  spreading. 

Straight  and  long  (4-6  cm.) 4.  A.  divaricarpa. 

Curved  or  else  short  (2-3  cm.). 

Leaves  all  entire,  Imear  or  nearly  so. 

Plants  low  (5-20  cm.);  silique  short  (less  than  8  em.). 
SeMis  pubescent. 

Basal  leaves  dentate,  thin    •••••«      S.  K^T^^sfOtx^d^^Xa.. 
Basal  leaves  entire,  thick    ••••«»      ^.  K.\«s&3s^qtc^ 
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Sepalfl  glabrous  or  nearly  so. 

Bilique  strongly  nerved,  obtusish 7.  A.  mgocarpa. 

Silique  lightly  nerved,  cuneately  pointed     .         .        .      8.  A.  oxylobiua. 
Plants  taller  (more  than  2  dm.);  silique  long  (more  than  4 

cm.) 9.  A.  mierophylla. 

Leaves  more  or  less  dentate;  oblong  to  ovate   .         .         .        .    10.  A.  fructioofla. 
Cauline  leaves  more  or  less  pubescent  as  well  as  the  basal. 
Biennials  or  perennials,  but  without  woody  caudex. 
Siliques  erect  or  nearly  so. 

Leaves  more  or  less  hirsute,  spatulate  or  broader. 
Mature  silique  short  (less  than  3  cm.)  ....     11^  A.  Nuttallii. 

Mature  silique  long  (more  than  4  cm.)  .        .        .        .    12.  A.  hirsuCa. 

Leaves  densely  stellate-pubescent,  oblfinceolate. 

Seeds  in  1  row  in  each  cell    . 13.  A.  CrandalUi. 

Seeds  in  2  rows  in  each  cell 14.  A.  oblancec^ta. 


Siliques  widely  spreadins  or  deflexed. 
Pubescence  wholly  stellate-canesce 
Flowers  large  (9-12  mm.  long). 


Leaves  linear;  flowers  pale  flesh-color    .         .        .        .     15.  A.  formoaa. 
'  Leaves  oblanceolate;  flowers  deep  purple       .         .         .     16.  A.  perelecans. 
Flowers  small  (4-G  mm.  long). 

Leaves  narrowly  linear,  crowded  at  the  base    .         .         .17.  A.  canescenB. 
Leaves  lanceolate  or  oblanceolate,  equably  distributed. 

Seeds  in  2  rows    ........     18.  A.  exilis. 

Seeds  in  1  row 19.  A.  rhodantha. 

Pubescence  in  part  ciliate  or  branched-hirsute. 
Siliques  pendent,  on  divaricate  pedicels. 

Leaves  fascicled  on  the  crown 20.  A.  apnea. 

Leaves  equably  distributed 21.  A.  Fendleri. 

Siliques  pendent  on  refracted  pedicels      .        .        .        .     22.  A.  caduea. 
Perennials,  with  woody  caudex. 

Stems  solitary  from  the  simple  crown      .        .        .      - .        .    23.  A.  lignipes. 
Stems  several. 

Caudex  branched,  lignescent. 

Leaves  entire,  seeds  in  1  row 24.  A.  lignifera. 

Leaves  toothed;  seeds  in  2  rows 26.  A.  Selbyi. 

Caudex  simple,  but  stems  several  from  the  base    .         .         .26.  A.  eremophila. 

1.  Arabis  glabra  (L.)  Bemh.  Verz.  Syst.  Erf.  195.  1800.  Tall,  mostly 
simple-stemmed  biemiial,  4-8  dm.  high:  glabrous  and  glaucous  above,  hirsute 
on  stem  and  leaves  below:  basal  leaves  oblanceolate  or  oblong,  petioled, 
5-30  cm.  long,  dentate,  or  even  lyrate;  cauline  lanceolate,  sessile,  entire, 
auriculate:  flowers  yellowish-white;  the  petals  bardy  exceeding  the  sepals: 
siliques  linear,  erect,  and  appressed,  5-8  cm.  long:  seeds  in  2  rows.  A,  per- 
foliata. — Across  the  continent. 

2.  Arabis  Driumnondii  Gray,  Proc.  Am.  Acad.  6:  187.  1866.  Biennial  or 
more  often  perennial,  sparingly  pubescent  below  (or  glabrous),  the  hairs  hor- 
izontal and  attached  by  the  middle:  stems  mostly  simple,  erect,  3-8  dm.  high: 
basal  leaves  narrowly  oblanceolate,  short-petioled;  cauline  auriculate.  oblong 
to  Unear-lanceolate,  3-5  cm.  long,  glaucous:  petals  white  or  pinkisn,  twice 
as  long  as  the  narrow  sepals:  silique  erect,  rather  broadly  hnear,  obtuse, 
5-8  cm.  long;  the  valves  faintly  veined  and  with  a  conspicuous  mid-nerve: 
seeds  in  2  rows,  membranously  broad- winged.  (^4.  oxyphylla  Greene,  Pitt. 
4:  196.  1900;  A.  connexa  Greene,  1.  c.  197.) — Frequent;  throughout  the 
Rocky  Mountains. 

3.  Arabis  Lyallii  Wats.  Proc.  Am.  Acad.  11:  122.  1876.  Near  the  pre- 
ceding but  smaller,  usually  less  than  3  dm.  high,  bright  green  or  glaucous, 
sometimes  a  little  pubescent  below,  leaves  similar:  flowers  rose-color:  siUquee 
erect  or  ascending,  straight,  only  3-4  cm.  long:  seeds  narrowly  winged,  usually 
in  1  row  in  each  cell. — In  the  highest  mountains;  in  northwestern  Wyoming 
and  far  to  the  northwestward. 

4.  Arabis  divaricarpa  A.  Nels.  Bot.  Gaz.  30:  193.  1900.  Biennial  or  some- 
times more  enduring,  glabrous  above,  somewhat  glaucous  and  tinged  with 
purple,  4-6  dm.  high:  stems  simple,  rarely  more  than  one  from  the  base: 
basal  leaves  narrowly  oblanceolate,  petioled,  with  a  minute  branched  pu- 
bescence; cauline  sagittate-clasping,  linear-oblong,  1-4  cm.  long:  flowers  pale 
or  purple:  siliques  straight,  linear,  uniformly  divaricate-ascending,  1-nerved. 
4-6  cm.  long,  on  pedicels  4-8  mm.  long:  seeds  in  1  irregular  row,  margined 
but  not  winged. — In  the  mountains;  northern  Wyoming  and  probably  Mon- 
tana and  Idaho. 
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5.  Arabis  recondita  Greene,  Pitt.  4:  195.  1900.  Perennial,  green  and 
glabrous  above,  minutely  stellate-pubescent  below:  stems  few  to  many,  only 
1-2  dm.  high:  basal  leaves  obovate  to  oblanceolate,  dentate,  narrowed  to  a 
petiole  which  is  ciliate  with  simple  hairs  or  hairs  forked  at  summit:  calyx 
stellate-pubescent:  petals  rose-purple:  siliques  glabrous,  3-4  cm.  long,  spread- 
ing, slightly  curved:  seeds  imperfectly  biserial. — Western  Colo4ido  to  Arizona. 

6.  Arabis  Lemmonii  Wats.  Proc.  Am.  Acad.  22:  467.  1887.  Perennial, 
glabrous  and  glaucous  above,  finely  hoary  stellate-pubescent  below:  stems 
few  to  several  from  the  caudex,  1-2  dm.  high:  basal  leaves  obovate  or  oblong- 
spatulate,  entire,  rather  thick,  short-petioled;  cauline  oblong-lanceolate:  se- 
pals pubescent:  petals  rose-color:  sihques  ascending  or  spreading,  broadly 
linear,  2-3  cm.  long;  the  valves  faintly  nerved  to  the  middle:  seeds  in  1  row, 
narrowly  winged. — From  northwestern  Wyoming  to  far  northwest. 

7.  Arabis  rugocarpa  Osterh.  Bull.  Torr.  Bot.  Club  31:  357.  1904.  Per- 
ennial, more  or  less  purple-tinged  throughout,  hispid-ciliate  and  obscurely 
pubescent  with  branched  hairs:  stems  few  to  several,  spreading,  only  1-2  dm. 
nigh:  basal  leaves  oblanceolate,  acute  or  acuminate,  2-3  cm.  long;  cauline 
auriculate,  small,  oblong:  petals  purple,  fully  twice  as  long  as  the  spatulate 
scarious-margined  sepals:  siliques  rugose,  1-nerved,  2-3  cm.  long,  reflexed, 
on  pedicels  about  5  nam.  long:  seeds  in  1  row,  margined  but  not  winged. — 
Western  Colorado. 

8.  Arabis  ozylobula  Greene,  Pitt.  4:  195.  1900.  Much  like  the  preceding, 
nearly  glabrous:  stems  few  from  the  short  branched  caudex,  1-2  dm.  hi^h: 
basal  leaves  narrowly  oblanceolate,  sparingly  hispid-ciliate  at  base;  cauhne 
oblong,  sessile,  not  auricled,  about  1  cm.  long:  siliques  linear,  straight,  about 
2  cm.  long,  spreading  or  a  little  deflexed  on  short  filiform  pedicels;  the  valves 
1-nerv^:  seeds  imperfectly  biserial.  (A.  demissa  Greene,  PI.  Baker.  3:  8. 
1901.)— Western  Colorado. 

9.  Arabis  microphylla  Nutt.  T.  &  G.  Fl.  N.  A.  1:  82.  1838.  Perennial, 
softly  stellate-pubescent,  especially  below:  stems  several  to  many  from  the 
freely  and  slender-branched  cauoex,  2-4  dm.  high:  basal  leaves  crowded, 
linear  or  nearly  so,  with  petioles  often  ciliate;  cauline  few,  similar:  sepals 
generally  glabrous:  petals  pale  rose-color:  siliques  narrowly  linear,  somewhat 
curved  and  spreading,  4-6  cm.  long,  on  filiform  pedicels  about  1  cm.  long: 
seeds  small,  in  1  row.  (A.  densicatdis  A.  Nels.  Bot.  Gaz.  30:  190.  1900.)'— 
Utah,  northwestern  Wyoming  to  Oregon. 

10.  Arabis  fructicosa  A.  Nels.  Bot.  Gaz.  30:  190.  1900.  Biennial,  glabrous 
and  glaucous,  except  for  a  little  fine  stellate  pubescence  at  base:  stems  sev- 
eral from  the  enlarged  crown  of  the  taproot,  each  simple  or  somewhat  branched 
above,  very  leafy  below,  4-8  dm.  high:  radical  leaves  not  persisting  the  second 
year;  cauhne  short,  1-2.5  cm.  long,  elliptic-oblong  to  ovate,  more  or  less 
toothed,  subauricled:  petals  white  or  purplish:  siliques  linear,  divaricate, 
ascending,  4-6  cm.  long,  on  slender  pedicels  6-8  mm.  long:  seeds  in  1  row, 
not  margined. — Yellowstone  Park. 

11.  Arabis  Nuttallii  Robinson,  Syn.Fl.  1:  160.  1895.  Perennial,  with  short 
branching  caudex,  more  or  less  hirsute,  with  simple  or  forked  hairs:  basal 
leaves  spatulate-oblanceolate,  acute  or  obtuse,  petioled,  2-3  cm.  long;  cauline 
mostly  oblong,  sessile  (not  auricled):  flowers  white:  siliques  1-nerved,  ob- 
scurely veined,  erect,  less  than  2  cm.  long,  on  ascending  pedicels  often  as  long 
as  the  silique.    A.  spathulata. — Wyoming  and  Montana  and  far  westward. 

12.  Arabis  hirsuta  Scop.  Fl.  Cam.  Ed.  2.  2:  30.  1772.  Biennial,  more  or 
less  hispidlv  hirsute  or  ciliate:  stem  erect,  soUtary  or  several  from  the  base, 
leafy,  2-5  dm.  high:  basal  leaves  obovate  to  spatulate,  dentate  or  repand,  on 
margined  petioles,  3-5  cm.  long;  cauline  sessile,  auriculate,  from  oolong  to 
linear,  suberect,  coarsely  toothed  or  entire:  flowers  white:  siliques  erect, 
usually  very  numerous  and  fascicled,  Unear,  3-5  cm.  long:  seeds  narrowly 
margined,  imperfectly  biseriate. — Frequent  in  our  range;  across  the  continent; 
also  in  Europe  and  Asia. 

13.  Arabis  Crandallii  Robinson,  Bot.  Gaz.  28:  135.  1899.  Caespitose 
perennial,  hoary  puberulent  throughout,  with  minute  stellate  hairs:  stems  nu- 
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merous  from  the  multicipital  caudex,  2-3  dm.  hi^:  radical  leaves  oblaneeolate 
epatulate,  15-20  mm.  long;  the  cauline  similar  but  shorter,  sesEtile:  petals 
ODovate-cuneate,  twice  as  long  as  the  obtuse  stellate^ubesoent  sepak,  white 
or  rose-tinged:  siliqucs  linear,  2.5-1  cm.  long,  erect  on  ascending  or  erect  pedi- 
cels: seeds  uniseriate  in  each  cell. — Western  Colorado. 

14.  Arahis  flbbmceolata  Rydb.  BuU.  Torr.  Bot.  Hub  31:  557.  1901.  Re- 
sembling the  preceding,  but  less  densely  stellate  and  larger:  stems  sevesal 
from  the  base.  3  dm.  high:  basal  leaves  oblaneeolate,  3  cm.  or  more  in  kngtii, 
sagittate-auricled;  cauline  sessile,  lanceolate:  petals  reddish-purple,  twiee  as 
long  as  the  acute  pubescent  sepals:  siliques  broadly  linear,  glabrous,  about 
5  cm.  long,  ascendmg  on  ascending  pedicels  1  cm.  long:  seeds  in  2  rows. — 
Southwestern  Colorado. 

15.  Arahis  fonnosa  Greene,  Pitt.  4:  19S.  1900.  Perennial,  canesoent  vitli 
a  fine  stellate  indument  throughout:  stems  A-irgate.  one  or  more  from  the 
crown,  erect.  2-A  dm.  high:  basal  leaves  oblaneeolate,  entire,  3-4  cm.  long 
(including  the  rigid  petiole):  cauline  as  long,  sessile  by  a  truncate  but  not 
a  uncled  base:  raceme  long  and  loose:  petals  flesh-color,  10-14  mm.  long,  with 
oblong-spat ulate  limb,  2-3  times  as  long  as  the  stellate-canesoent  sepak: 
silique  pendulous,  somewhat  stellate-pubescent. — Xew  Mexico,  and  prab- 
ably  in  southern  Colorado. 

16.  Arahis  perelegans  A.  Xels.  Tall  biennial,  more  or  less  pubescent  with 
branched  hairs  below,  glabrate  upward:  stems  solitiir>-,  strict.  6-10  dm.  high, 
very  leafy  up  to  the  raceme:  basal  leaves  few  and  early  deciduous  the  seeond 
season:  cauline  entire  or  remotely  denticulate,  oblaneeolate.  and  petioled  be- 
low, passing  into  lance-olate-Iinear  auncuLiie  forms  above:  flowers  large,  &Qm 
deep  purple  to  almost  white:  jx-tals  twice  as  long  as  the  pubescent  sepals; 
the  buds  erect  but  drooping  ifi  anthesii:  siliques  linear.  5-8  cm.  Icmg,  divar- 
icate, drooping,  or  variouslv  t\%-isted.  on  long  cilia te  pediceb.  {A.  degans  A. 
Xels.  Bot.  Gai.  30:  VJ'2.  1*>X».  —Yellowstone  Park. 

17.  Arahis  canescens  Xutt.  T.  ^  G.  Fl.  X.  A.  1:  S3.  1S3S.  Perennial  &Qm 
a  multicipital  cAudex.  f-nely  and  canescently  stellate-pubescent  througbont: 
stems  n-jjnerous.  erect,  slender,  2-4  dm.  high:  leaves  all  linear,  crowded  on 
the  crown*  and  ibe  lower  part  of  the  stems,  2—4  cm.  long:  flowers  small,  pale: 
siliques  linear,  glabro^^.  3-5  cm.  long.  j>endent  on  reflexed  or  sometunes 
refracted  pedicels:  seeds  small,  winged,  in  2  rows. — Western  Wyoniing  and 
Utah  to  Oregon. 

IS.  Arahis  cxiHs  A.  Xels.  Bull.  Torr.  Bot.  Club  26:  123.  1S99.  Biennial 
or  sometimes  perennial,  minutely  stellate-pubescent,  more  glabrate  upTaxds: 
stems  solitary-  or  2  or  3  from  the  caudex.  2-5  dm.  high:  ba^  leaves  rosnlate; 
entire  or  toothed,  oblong,  acute  at  both  ends,  on  short  petioles;  cauline  lan- 
ceolate or  linear.  Vjecoming  sessile  above  but  not  auricidate-elasping:  petals 
lineir-rpat ulate.  white  or  purplish,  exceeding  the  pubescent  narrow  sepak: 
=iliq  Me  linear.  4-^3  cm.  long,  pendent  on  abruptly  deflexed  somewhat  pubeseeBt 
peiicels:  seeds  hi  2  row=,  .1.  HoIboeUii  in  part.  l4.  consanguinea  Greeney 
Pitt.  4:  190.  190iJ:  A.  ji^i-ndulooarpa  A.  Xet.  Bot.  Gaz.  30:  192.  1900.)— 
.Southern  Colorado  to  Momaria. 

V3.  Arabis   rhodantha    Greene,    Pitt.    3:   155.  1S07.      Biennial,   stdlato^ 
to:neL.:Joee  throughout:   stem   simple,   stout,   erect.  3-5  dm.  high: 
leives  c-jneate-obbmceolate,  entire  or  toothed:  cauline  linear,  acutisb,  i 
by  in  abrjptly  dilated  au.-iculate  base:  raceme  elongated,  glabrous,  i 
c'lrA:   flowers  small,  p^endulous^  p/.^ls  rose-red.  barely  longer  than  the  pu- 
bescer.t  sepial?:  iiliquei  linear.  straigJ.t.  long,  defiexed:  seeds  in  1  row,  nammff 
wir. £-ir.argined .    A .  HolboiU  ii  in  "^rx . — .S ubalpi ne :  Colon* >io. 

2f).  Arahis  apnea  Onerh.  Biennial,  glabrous  above,  cinereous  below  vith 
a  £ubLi.-pid  branched  not  stellate;  pubescence:  stems  1-4  from  the  s^gjb 
crown,  rs^rendine.  1.5-2  cm.  high:  basal  leaves  a  crowdeJ  fascicle  on  the  smn- 
mit  of  T:.e  crown  the  few  steffis  ari-dng  just  below  or  outside  of  the  clustered 
I'-a-.'-r  ,  hL-ri'i-ciiijite.  narrowly  oblance<'bte.  tapering  to  a  lender  petiole, 
aly/it  -i  cm.  iong:  cauline  leaves  few.  glabrous,  merelv  foliar  lanceolate  i 
ulate  bracu:  flowers  few,  small:  petals  light  rose,  twice  as  long  as  the  i 
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siliques  glabrous,  linear,  somewhat  curved,  reflexed  or  pendent,  on  short 
widely  spreading  pedicels:  seeds  in  1  irregular  row. — On  naked  limestone 
slopes;  southeastern  Wyoming  to  Colorado. 

21.  Arabis  Fendleri  (Gray)  Greene,  Pitt.  3:  156.  1897.  Related  to  the 
foregoingj  with  similar  pubescence:  stem  mostly  solitary,  erect,  3-5  dm.  high, 
glabrous  Tibove:  basal  leaves  few,  oblanceolate,  similar  to  the  lower  caulme 
which  are  equably  distributed,  with  hirsute-ciliate  and  scattered  trifurcate 
hairs,  tapering  to  a  slender  petiole,  rarely  3  cm.  long;  the  upper  cauhne  re- 
ducedj  glabrous,  auriculate-clasping:  siUques  as  in  the  precedmg  but  longer: 
seeds  m  2  rows. — Colorado  to  New  Mexico. 

22.  Arabis  caduca  A.  Nels.  Biennial,  maturing  early  the  second  season  and 
then  quickly  disintegrating:  stems  solitary  from  a  taproot,  erect,  thick  but 
brittle,  branched  above,  hirsute  with  branched  hairs  at  base  only:  basal  leaves 
rosulate,  early  caducous,  oblanceolate,  petioled,  2-3  cm.  long,  rough  with  a 
branched  hirsute  pubescence;  cauline  oblong  or  broadly  Unear,  sessile  by  an 
auricled  base,  glabrous:  flowers  small;  racemes  becoming  very  long,  rather 
crowded:  siliques  1-nerved  to  the  middle,  broadly  linear,  straight,  acute,  gla- 
brous, 5-7  cm.  long,  pendent  on  reflexed  pedicels,  or  more  usually  on  pedicels 
sharply  refracted  at  their  base:  seeds  in  2  rows.  A.  Holhoellii  in  part.— Sandy 
slopes  and  plains;  southern  Wyoming,  south  and  west  to  Utah. 

23.  Arabis  lignipes  A.  Nels.  Bot.  Gaz.  30:  191.  1900.  Short  Uved  peren- 
nial: stem  usually  solitary,  virgate,  and  simple  (rarely  2  or  3  from  the  crown), 
3-5  dm.  high,  cinereously  stellate-pubescent  below  (often  only  the  raceme 
glabrous),  hgnescent  at  base,  a  short  portion  persisting  each  year  (for  2  or 
3  years)  and  this  part  crowned  with  a  rosulate  cluster  of  leaves,  from  among 
wnich  rises,  proliferous,  the  next  year's  stem:  lower  leaves  oblanceolate-hnear, 
cinereous-stellate,  subpetioled,  2-4  cm.  long;  upper  cauline  sessile,  auriculate, 
lanceolate,  often  glabrous:  raceme  long  and  narrow:  sepals  purplish,  scarious- 
margined,  exceeded  by  the  white  or  pale  petals:  siliques  very  slender,  curved, 
becoming  6  cm.  or  more  in  length,  pendent  on  slender  pedicels,  usually 
sharply  refracted:  seeds  in  1  row. — ^From  northern  Wyoming  to  Utah. 

24.  Arabis  lignifera  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  123.  1899.  Branched 
from  the  base  and  decidedly  woody-persistent,  3-5  dm.  high:  annual  stems 
several,  assurgent  or  erect,  simple  or  branched,  substellate  below,  glabrous 
above:  leaves  finely  stellate,  mostly  basal,  on  short  sterile  branchlets,  oblong- 
oblanceolate,  petioled,  3-5  cm.  long;  cauhne  from  oblong  to  lanceolate,  short- 
auriculate:  raceme  simple  or  branched,  nearly  or  quite  glabrous:  petals  white 
or  pinkish,  twice  as  long  as  the  obtuse  scarious-margined  sepals:  siUques 
linear,  3-4  cm.  long,  from  widely  divaricate  to  pendulous;  the  valves  1-nerved: 
seeds  imiseriate,  as  broad  as  the  valves,  narrowly  winged. — Arid  canon-sides; 
southwestern  Wyoming  to  Colorado  and  Utah. 

25.  Arabis  Selbyi  Rydb.  Bull.  Torr.  Bot.  Club  31:  257.  1904.  Perennial 
with  a  basal  rosette  of  oblanceolate,  acute,  sinuate-denticulate,  short  petioled 
leaves,  5-10  cm.  long  and  green  but  stellate  on  both  sides:  stems  branched, 
4-5  dm.  high:  cauline  leaves  linear-lanceolate,  sagittate  at  the  base:  raceme 
long  and  lax:  sepals  linear,  sparingly  stellate:  petals  red-purple,  long-clawed: 
sihaue  divergent,  broadly  Knear,  3  cm.  long,  on  short  divergent  pedicels: 
seeds  in  2  rows.-— Southwestern  Colorado. 

26.  Arabis  eremophila  Greene,  Pitt.  4:  194.  1900.  Perennial,  the  herbage 
cinereous  with  a  rather  dense  branched  pubescence:  stems  several  from  the 
base,  ascending,  1-3  dm.  long:  leaves  mostly  basal,  oblong-lanceolate,  sa- 
Uently  denticulate,  petioled;  cauline  few,  linear,  with  short  and  inconspicuous 
auricles:  petals  rose-red,  small:  siliques  narrowly  linear,  3^  cm.  long,  spread- 
ing, on  Slender  pedicels  nearly  half  as  long:  seeds  in  1  row. — Southern  Col- 
orado to  New  Mexico  and  Arizona. 

24.  ERYSIMUM  L.    Western  Wallflower 

Biennials  or  perennials,  with  short  harsh  pubescence  of  branched  haic^, 
alternate,  entire  or  toothed  leaves  (not  clasping  at  basfc\a.Txd^Q^«t^%^TkE^^^^^ 
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large  and  yellow  (sometimes  orange-red,  brownish,  or  rose-purpk). 
erect,  one  pair  strongly  gibbous  at  base.     Petals  loDg-dawed.  with 
blade.     Silique  more  or  less  4-angled,  sessile;  stigqui  2-lobea.    Seeds 
merous. — Cheiranihus  of  some  Am.  authors. 

BiennimLs. 
Stems  simirie  or  branched  from  the  base  only.  • 

Mature  siUque  short   2  cm.  or  leas) 1«£. 

Mjttore  silique  long  >  3  cm.  or  more). 

Flowers  small:  petals  6-10  mm.  long    .         .        •         .        •    SL  £. 
Flowers  laxve:  petals  12-20  nun.  Ions. 

Silique  obtusely  angled,  with  convex  sides  .         .         .         .    S.  E. 

Silique  sharply  angtcd,  with  flat  sides 4.  E. 

Stems  usually  paniculattiy  branched  from  the  base  upwaid         .    &.  E. 
Perennials. 

Low  and  scHnewhat  caeapitoee;  flowers  jndlow  .         .    fiw  £.  nirale. 

Taller,  the  caudex  subsimple;  flowers  cwange,  reddish,  or  ros»- 

puzi^e •    7.  E, 


1.  ^ysimtim  cheiranthoides  L.  Sp.  Fl.  661.  1753.  Minutdy  roo^ 
pubescent,  rather  slender  and  erect,  ZS  dm.  hi£^:  stems  more  or  less  bimnefaed: 
leaves  lanceolate,  entire  or  nearly  so?  flowers  only  5  or  6  mm.  kn^  ydlow: 
silique  linear,  obtusely  1-angled,'  15-25  mm.  long,  nearly  erect  oq  short  di- 
vergent pediceb:  style  sh<Ht  (1  nmi.).  Tbeacle  Mustard. — ^Frequent,  on 
stream  banks:  across  the  continent. 

2.  &7simum  inconspicnmn  (Wats.)  MacM.  Met.  Minn.  268.  1S92.  Scabto- 
canescent.  the  hairs  2'-rayed  and  appressed  (appearing  as  if  affixed  by  the  mid- 
dle.*: stems  simple  or  slightly  branched,  one  or  more  frcxn  the  crown:  leaves 
linear  or  lanceolate,  usually  entire,  crowded  on  the  crown  and  the  lowm*  part 
of  the  stem:  flowers  small,  the  petals  about  S  mm.  long:  silique  erect,  3-5  cm. 
long:  the  ^-alves  convex,  strongly  ner>-ed;  pedicels  somewhat  spremdin^ 
Erysimum  parriflorum. — Kansas  and  Colorado,  and  far  to  the  north  and  iresl. 

3.  Erysimmn  asperam  DC.  Syst.  2:  505.  1S21.  Greenish-canesoent  with 
appressed  hairs  ^2-rayed  as  in  the  preceding):  stems  single  and  aimpfe  or 
nearly  so.  2-5  dm.  high:  leaves  oblanceolate  or  narrowly  spatulate,  entire  or 
repandly  toothed:  the  cauline  mostly  entire  and  upwanily  becoming  ~~ 
lanceolate:  flowers  large  and  very  t^'pically  cruciform,  in  a  compact  i 
which  b  short  even  in  fruit:  petals  yellow  or  often  changing  to  i  _  , 
brownish-red.  or  rose-purple,  12-20  mm.  long:  aliques  obtuse^  4rii|^, 
widelv  and  reeularlv  divaricate,  5-S  cm.  lone.  (Cheirantkus  Baieri  Greene, 
Pitt.  *4:  235.  1901:' Erysimum  ManceoUUum  Rydb.  Bull.  Torr.  Bot.  Clnb 
31:  557.  1904.) — From  beyond  the  Mississippi  to  California. 

4.  Erysimum  asperximum  (Greene)  Rydb.  Bull.  Torr.  Bot.  Club  33:  141. 
1906.  Much  like  the  preceding  but  more  roughly  and  densely  cmneBoent, 
usually  low,  1-3  dm.  nigh:  flowers  smaller,  10^14  mm.  high:  flOiqne  lon^ 
sharply  4-angled,  the  sides  very  flat.  {Erysimum  pumilum  Rvdb.;  notf  .  pmr 
milum  Xutt.; — On  the  high  plains  of  northern  Colorado  and  Wyoming. 

5.  Erysimuoi  aridum  A.  Neb.  Green  but  appressed-pulNeseent  with 
minute  2-parted  hairs:  stem  single  from  the  enlarged  crown  of  the  t^fxoat. 
more  or  less  paniculately  branched  from  the  base  up.  2-3  dm.  hi^:  the  i 
leaves  early  deciduous:  the  cauline  oblanceolate  to  lance-linear. 


nearly  so:  racemes  many,  elongated  in  fruit:  petab  yellow,  16-20  mm.  knc: 
siliques  S-12  cm.  long,  subterete,  but  the  valves  dbtinctly  1-nerved,  eurred- 
ascending.  y,C heirarUhj^  aridus  A.  Neb.  Bull.  Torr.  Bot.  Club  26:  35L 
IS'ir.^.- — Desert  regions  of  south-central  WycHning  and  extending  aoutlnraid 
into  Colorado. 

6.  Erysimum  nivak  (Greene)  Rydb.  Bull.  Torr.  Bot.  Club  31:  558.  190L 
Low  multicipital  perennial,  bearing  separate  tufts  of  leaves  and  as  tombj 
short  flowering  stems.  5-15  cm.  }ueh:  leaves  green  but  somewhat  pubeaeent 
with  appressed  2-parted  hairs,  linear  to  lanceolate,  entire  or  nearly  so:  petab 
large.  14- IS  mm.  long,  the  blade  relatively  small:  siliques  suberect,  nm^ 
terete,  taper-pointed.  iE.  radicatum  Rydb*.  1.  c; — Subalpine  heigfits  of  tl» 
Colorado  mountains. 

7.  Erysimum  Wheeferi  Wats.  Wheeler  Rep.  6:  64.  1S7&    Feranniil^  i 
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a  low  simple  or  branched  caudex:  stems  one  from  each  crown,  simple,  1-3  dm. 
high:  herbage  grayish-strigose;  basal  leaves  narrowly  oblanceolate,  entire  or 
denticulate;  cauline  linear:  petals  with  slender  claws  and  obovate-cuneate 
blade,  12-16  mm.  long,  varying  in  color  from  orange  or  brown  to  rose-purple 
or  the  older  to  pale  yellow:  siUques  4-angled,  slender,  erect,  5-8  cm.  long. 
[E.  amoenum  Rydb.  1.  c.  33:  142.  E.  alpestre  (Ckll.)  Rvdb.  1.  c.  28:  277. 
1901.V— In  the  Colorado  mountains  at  lower  elevations  than  the  preceding, 
with  E,  amoenum  as  an  alpine  state. 


49.  CAPPARIDACEA^  Lindl.    Caper  Family 

Ours  are  erect  annual  herbs  with  alternate  leaves  and  regular  or  irregular 
perfect  hypogynous  flowers.  Sepals  4.  Petals  4.  Stamens  6  or  more,  nearly 
equal  in  length.  Receptacle  usually  elongated,  often  forming  a  stipe  under 
the  fruit  which  is  a  1-celled  capsule,  with  2  parietal  placentae.  Seeds  reni- 
form,  the  embryo  incurved,  rather  than  infolded. 

Stamens  6;  capsule  stipitate. 

Capsule  short,  rhomboidal,  2-horned,  or  subspherioal     .        •        •        .1.  Geomella. 

Capsule  long,  oblong  or  linear .2.  Cleome.  • ' 

Stamens  8-22;  capsule  sessile 8.  Polamaja. 

1.  CLBOMBLLA  DC. 

Erect  branching  annuals  with  alternate  3-foliolate  leaves  and  yellow  racemose 
flowers.  Sepals  distinct.  Petals  4,  not  clawed.  Stamens  6,  on  the  receptacle. 
Ovary  and  capsule  filiform-stipitate.  Capsule  short,  rhomboidal,  2-home(l, 
or  subspherical,  of  two  deltoid  or  boat-snaped  saccate  valves.  Seeds  few, 
ovoid  or  rhomboidal,  smooth  or  variously  marked. 

Stipe  not  more  than  twice  as  long  as  the  capsule 1.  C.  angustifolia. 

Stipe  3  or  more  times  as  long  as  the  capsule 2.  C.  oomuta. 

1.  Cleomella  angustifolia  Torr.  in  Gray,  PI.  Wright.  1 :  12.  1852.  Glabrous, 
branching  above:  leaflets  oblong-linear:  capsule  broader  than  long,  several 
times  longer  than  the  style,  flattened  rhomboid,  the  valves  nearly  conical: 
stipe  and  pedicels  subequal:  seeds  about  6,  transversely  rugulosc.— -Colorado 
and  southeastward. 

2.  Cleomella  cornuta  Rydb.  Bull.  Torr.  Bot.  Club  30:  249.  1903.  Gla- 
brous, branched  from  the  base:  leaflets  oblong  or  narrowly  oblanceolate: 
capsule  broadly  rhombic,  broader  than  long,  the  comers  somewhat  produced 
into  horn-like  processes,  2-3  times  longer  than  the  beak-like  style:  stipe  3  or 
more  times  as  long  as  the  capsule:  seeds  smooth  (7).  C.  oocarpa. — Utah  and 
probably  in  southwestern  Colorado. 

2.  CLEOME  L. 

Erect  branching  annuals  with  digitate  or  simple  leaves  and  yellow  or  pink- 
purple  regular  or  irregular  flowers,  solitary  or  in  racemes.  Sepals  distinct 
or  Slightly  united  at  base.  Petals  entire,  distinct,  more  or  less  clawed.  Sta- 
mens 6,  inserted  on  the  narrow  receptacle  above  the  petals.  Capsule  oblong 
or  linear,  many-seeded,  stipitate,  pendent  on  spreading  pedicels. — PerUoma 
in  Lit.) 

Flowers  pink-purple  or  nearlv  white. 

Leaflets  lanceolate;  capsule  lO-SO-seeded     .        .        •        •        •        .  1.  C.  semilata. 

Leaflets  linear;  capsule  G-S-seeded 2.  C.  sonorae. 

Flowers  yellow 3.  C.  lutea. 

1.  Cleome  serrulata  Pursh,  Fl.  Am.  Sept.  441.  1814.  Glabrous  and  some- 
what c^ucous:  stems  erect,  at  length  freely  branching,  3-10  dm.  high:  leaflets 
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3,  lanceolate  or  oblong,  entire  or  distantly  serrulate,  4-8  cm.  long:  fkmerB  no- 
meroui!,  reddbh-purple,  sometimes  pinkish  or  white;  the  fruiting  raceme  be- 


coming ver\'  long:  capsule  oblong  or  narrower,  acute,  3-5  cm.  long,  1__^ 

the  fetipe  wLich  about  equals  the  spreading  oedicel.    C.  inUgrifolia.    [C.  inoT'' 
ruata  Greene.  Pitt.  4:  16. 1S99  <t).]  Rocky  Mocxtaix  BEE-PLA3rr. — From  Xew 
Mexico  to  Montana;  also  eafelward  to  Missouri. 

2.  OeooiesoiioraeGrav,  PI.  Wright.  2:  16.  lSo3.  Glabrous,  erect,  :^-6  dm. 
bigfi :  leaves  short-p^rtiok-^l  and  the  upper  almost  sessile:  leaflets  3,  veryDamnrtf 
lirjear  as  abo  the  simple  similar  bracts:  raceme  loose:  petals  white  and  rase- 
color,  hpatulate.  4  mm.  long:  capsule  cylindraceous,  torulose,  6  Sseoded, 
prrndulous  on  a  asually  shorter  stipe  from  the  much  longer  and  spreading 
filiform  pedicel:  see^is  smooth. — Colorado,  New  Mexico,  and  Arizona. 

3.  Qeome  lutea  Hook.  Fl.  Bor.  Am.  1 :  70.  1S30.  Glabrous  and  more  or 
less  branches].  2-5  dm.  high:  leaflets  digitately  5-foIiolate,  petiokd,  or  the  upper 
suVisessile  and  'Moliolate,  linear-oblong,  entire:  flowers  bright  yellow^  m  a 
cor^'mbose  raceme  which  elongates  in  fruit:  stamens  much  ezserted:  eapsnle 
lin<:ar,  on  a  stipe  which  becomes  longer  than  the  slender  pediceL — From  Ne- 
braska to  the  far  west. 

3.  POLANISIA.    Clammt-weed 

More  or  lefis  branching  annual  herbs,  ill-scented  and  mostly  ^andabr- 
pubescent  ''clammy;,  with  trifolioiat^;  petioled  leaves.  Flowers  whitidi  or 
pury^le,  in  I'rafy-bracted  racemes.  Sepals  sometimes  united  at  base.  Petalf 
s^^mewliat  clawwi  and  crmarginate.  Stamens  %  or  more,  somewhat  mieqiiaL 
Capsule  .sessile,  elongated.,  flattened  or  cylindrical,  many-seeded. 

ii\hjxx*:ii.n  loriH^-ezsert^oj :  fiotrerH  lan;e 1.  P.  tiadijipcnML 

fit&meiie  huniy  lozi^er  than  the  petads 2.  P.  gjBTealcu. 

1.  Polanisia  trachysperma  T.  &  G.  Fl.  X.  A.  1:  669.  1S40.  Venr  clammy 
gIandular-puW><rerjt.  2-.v  dm.  high,  somewhat  branched:  leafleta  laiioedbile 
or  narrowly  oblorj;:-^>vate:  floral  bracts  foliar,  mostly  simple:  petals  10-12  mm. 
long,  n^-ith  slender  claws  as  long  as  the  s^.-paL^:  stamens  slender,  much  ezserted; 
the  filaments  purple:  capsule  sessile  or  nearly  so.  3-4  cm.  long:  seeds  pitted 
and  rougtiene^J. — From  Texas  to  the  Columbia  river. 

2.  Polanisia  graveolens  Ilaf.  Am.  Joum.  Sci.  1:  378.  1S19.  Similar  but 
less  glandular-puUrscent,  equally  heavy  scente^i:  leaflets  oblong:  flowen  ooljr 
lialf  so  large:  stamens  scarcely  longer  than  the  petals:  capsule  laneec" 
oblong,  somewiiat  compresse'i,  substipitaie. — .Southern  CoKvado  and 
ward  across  the  continent. 


50.  CRASSULACEAE  DC.    Orpine  Familt 

Usually  succulent  or  fl^rshy  plants,  oijrs  all  herbaceous,  with  eutipulate 
leavfrh  and  usiially  cy ui^jiif:  flowers.  Cah-x  free  and  4-.>-parted  or  cleft.  Petak 
of  the  same  numUrr.  distinct  or  fsliglitly  united  at  ba-s^r.  Stamens  as  many  or 
twice  hh  many.  CaqxrLs  4-5.  forming  as  many  follicles  which  are  H^hSfymt 
along  the  ventral  huture.  iiee<h  numerous.  Receptacle  often  with  a  scale 
at  the  base  of  each  carpel. 

.Sta.rfi*;r±s  as  Trinny  a?  th*  'aJyx-lobea 1. 

.Sla-'-'^eTi"!  tiric*  as  r.'-auy  a^  rr^e  caJ>'x-lobe8 2. 

1.  TILLAEASTRUM  Brit.     Pigmy  Weed 

Small  glabroiis  aquatic  annuabf.  with  opposite  entire  ]esLy«is  and 
s^jlitary  axillary  flower-i.  S'fpab-  4.  Petals  4.  di-itinct  or  sligfatly 
Stamens,  sty]*-';,  and  carpehi  of  the  same  number.    .Seeds  few. 

1.  TiUaeastrum  aquaticimi  <L.)  Brit.  Bull.  X.  Y.  Bot.  GanL  3:  1.  19QL 
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Stems  decumbent,  rooting  at  base,  3-5  mm.  long:  flowers  sessile  or  nearly  so: 
petals  greenish,  twice  as  long  as  the  sepals:  follicles  ovoid,  8-10-seeded. 
Tillaea  angtistifolia. — Wet  muddy  banks;  across  the  continent;  reported  from 
Colorado. 

-    2.  SEDUM  L.     Stonecrop 

Herbs,  mostly  perennial  and  glabrous.  Leaves  fleshy.  Flowers  rarely 
dioecious,  in  cymes,  often  secimd.  Sepals  4-5,  united  at  base.  Petals  as  many, 
distinct  or  somewhat  united  at  base.  Stamens  twice  as  many.  Carpels  dis- 
tinct or  rarely  connate  below,  few  to  many-seeded. 

Flowers  terminal,  in  unilateral  racemes  or  cymes. 

Petals  somewhat  united  below 1.  S.  debile. 

Petals  distinct.  ^ 

Carpels  spreading;  flowers  yellow. 

Branched  from  the  base.  10-30  cm.  high 2.  S.  Douglasii. 

Caespitose,  5-15  cm.  high 3.  S.  stenopetalum. 

Carpels  erect;  flowers  purple  or  purplish 4.  8.  integrifolium. 

Flowers  axillary,  in-  equilateral  racemes  or  cymes      .         .         .         .  6.  S.  rhodanthum. 

1.  Sedum  debile  Wats.  Bot.  King's  Exp.  102.  1871.  Stems  weak,  5-12  cm. 
high:  leaves  elliptic  to  obovate,  obtuse,  sessile:  flowers  perfect,  secund  upon 
the  branches  of  a  forked  cyme:  calyx-segments  ovate-lanceolate:  petals 
yellow,  lanceolate-acuminate,  about  twice  as  long  as  the  calyx-lobes:  follicles 
erect,  tipped  by  the  subulate  style.  {Gormania  dehilis  Brit.  Bull.  N.  Y.  Bot. 
Card.  3:  30.  1903.)— Utah  and  northwestward. 

2.  Sedum  Douglasii  Hook.  Fl.  Bor.  Am.  1:  228.  1839.  Much  like  the 
following  but  scarcely  caespitose:  stems  few  to  several  from  the  base,  1-3  dm. 
high:  leaves  flat  above,  carinate  beneath:  cyme  more  open,  several  forked 
or  sometimes  much  reduced:  petals  lanceolate-acuminate,  shorter  than  the 
stamens  but  surpassing  the  ovate-acuminate  sepals:  follicles  widely  divergent 
from  the  slightly  united  bases. — Western  Wyoming  to  Oregon  and  California. 
--  3.  Sedum  stenopetalum  Pursh,  Fl.  Am.  Sept.  324.  1814.  Glabrous  tufted 
perennial,  usually  less  than  1  dm.  high:  leaves  crowded,  and  on  sterile  shoots 
imbricated,  thick-linear,  8-14  mm.  long:  cyme  compact;  flowers  short-pedi- 
celed:  petals  lanceolate,  acute,  nearly  as  long  as  the  stamens  and  twice  as  long 
as  the  ovate  calyx-lobes :  follicles  erect,  tipped  by  the  long  divergent  styles. — 
Very  common  on  stony  slopes  and  ridges;  from  Colorado  to  Oregon  and 
Washington. 

4.  Sedum  integrifolium  (Raf.)  A.  Nels.  Rootstock  fleshy:  stems  5-20  cm. 
high:  leaves  obovate  to  oblong-obovate,  sessile,  1-2  cm.  long,  dentate  or  en- 
tire: flowers  dioecious,  dark  purple,  in  a  dense  cyme:  petals  oblanceolate  or 
oblong,  acute,  nearly  twice  as  long  as  the  calyx-lobes,  exceeded  by  the  purple 
filaments:  follicles  more  or  less  divergent.  S.  Rhodiola.  (S.  frigidum  Rydb. 
Bull>Torr.  Bot.  Club  28:  282.  1901;  S.  polygamum  Rydb.  1.  c;  Rhodiola 
integrifolia  Raf.  Atl.  Joum.  1:  146.  1832.) — Alpine;  in  the  Rocky  Mountains 
and  westward. 

5.  Sedum  rhodanthum  Gray,  Am.  Joum.  Sci.  II.  33:  405.  1862.  Glabrous: 
stems  usually  many,  1-3  dm.  high,  very  leafy:  leaves  Hnear-oblong  to  oblanceo- 
late, entire  or  toothed,  15-25  mm.  long:  petals  rose-color  to  white,  hnear- 
lanceolate,  twice  as  long  as  the  calyx:  follicles  erect,  with  spreading  tips. 
{Clementsia  rhodantha  Rose,  Bull.  N.  Y.  Bot.  Card.  3:  3.  1903.)— Along 
streams  in  the  mountains;  throughout  our  range. 

51.  SAXIFRAGACEAE  Dumort.    Saxifrage  Family 

Herbs  with  alternate  or  opposite  leaves  without  true  stipules  and  mostly 
perfect  flowers,  solitary  or  in  paniculate  or  capitate  racemes  or  cymes.  Se- 
pals 4-5,  united  or  nearly  distinct.  Petals  as  many,  alternate  with  them,  or 
wanting.  Stamens  as  many  or  twice  as  many,  inserted  on  the  throat  of  the 
calyx.    Ovary  either  free  from  the  calyx  or  coherent  with  its  tube,  1-3-celled, 
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with  either  szile  or  parietal  placentae;  ovules  mostly  nomerous;  styles  i 
tinet  or  more  or  less  united.  Fruit  capsular;  the  carpels  either  distinrt 
united  but  their  upper  portion  free,  opening  along  the  inner  suture  of 

Orvy  l-eelled.  with  2-4  jmnetml  piMcenXae. 
Sumeiu  5.  alteruMt'tng  with  5  ductcn  of  ftcrile  filamentfl  .     1. 

Stamcfu  all  aiither-bcariDf . 

8t«meiu  5;  petals  lometimca  waotins. 

FSamenta  and  styles  exserted;  petals  entire  .     .    2. 

FilameoU  and  styles  ver>'  short;  petals  pinnatifid  or  3-cleft    .    3.  MitrfW. 
Stamens  8-10. 

Petals  wholly  wanting;  capsule  obeordate,  flattened         •        .    4.  _ 

Petals  present,  conspicuous,  3-7-parted 6.  Ti 

Ovary  2-eelled.  and  placentae  in  the  axis  or  the  carpets  distinct. 
Ovary  mofe  or  lem  a/Jnate  to  the  ca]>'x-tube. 

Stamens  5.  inserted  bdow  the  throat  of  the  calsrz,  next  to  the 

ovary 6. 

Stamens  10.  inserted  in  the  throat  of  the  calyx    .        •                 .7.  Doykinia, 
Ovary  free  from  the  cmlyx;  stamens  10 8.  Bajdbmg^ 

1.  PARHASSIA  L.    Gbass  or  Pabnasbus 

Smooth  perennial  herbs  with  entire  and  chiefly  radical  leaves  and 
solitary  flowers  terminating  the  long  naked  stems.  Cal>'x  5-parted.  Petak  j^ 
white,  with  greenish  or  veflowish  veins.  Stamens  5.  altemating  with  5  das- 
ters  of  sterile  filaments  *rgtaminodia;.  0\'ar>'  1-celled,  with  3  or  4  parietal 
placentae  directly  under  as  many  sessile  stigmas.    Seeds  namenras. 

Petals  ficasOe.  entire;  leaves  ovate  or  cordate. 
Scape  'stem^  with  a  sn^le  leaf. 

gtaminodja  5-7:  leaf  near  the  middle  of  the  scape    .         .         .         .  1.  P. 

Staminodia  7-15:  leaf  usually  below  the  middle     .         .         .         .  2.  P. 

Scape  naked,  or  with  1  leaf  near  the  base 3.  P. 

Petals  with  a  short  claw,  fringed 4.  P. 

1.  Pamassia  panriflora  DC.  Prodr.  1:  320.  1824.    Scape  1-2  dni.  ha^  i 

der,  bearing  a  small  ovate  or  oval  leaf  near  the  middle  (sometimes  lamer): 
loives  ovate  or  oblong,  tapering  to  the  petioles:  petab  Bemidj  entire,  c 
scarcely  longer  than  the  oblong  or  elliptic  sepab:  sterile  filaments  i. 
nodia;  about  5. — Lake  and  stream  banks  at  middle  elevatiuis;  Colondo^ 
Wvomine,  northward  and  eastward. 

2.  Parnassia  palustris  L.  Sp.  PI.  273.  1753.  Scape  1-2  dm.  fai^  the 
single  ovate  clamping  leaf  ufually  Ixrlow  the  middle:  leaves  broadly  ovate; 
more  or  less  corclate,  rather  long  slender-pet ioled :  petals  sessile,  broadly  el- 
liptic, somewhat  longer  than  the  ovate  subacute  sepals:  sterue  ^«^««*— *■ 
slender,  9-lo  at  the  base  of  each  petal. — Extending  mto  the  moantams  of 
Wyoming  from  the  north  and  east. 

3.  Parnassia  kotzebud  C.  dc  S.  Linnaea  1:  S49.  1826.  Scape 
than  1  dm.  high,  leafless,  or  rarely  with  a  single  oval  leaf  near  the  baae: 
thin,  ovate  or  ova],  often  subcordate  at  base,  short-pet ioled:  petals  aBSHk; 
al>out  equaling  the  oblong  cah-x-Iobes:  sterile  filaments  slender,  only  S-5flft 
the  base  of  each  petal. — Arctic,  but  extending  south  along  the  moantamsto 
northern  Wyoming. 

4.  Parnassia  fimbriata  Bank.",  Kon.  &  Sims.  .\nn.  Bot.  1:  391.  IBOSl 
Scape  1-2  dm.  high,  the  single  clafping  ovate-cordate  leaf  at  the  "■«<<<^  or  a 
a  httle  above:  leav^-s  broadly  rerJform  to  ovate-cordate,  slender-petioleil: 
petals  with  a  fihort  claw,  fringe^!  Urlow  the  middle  or  toward  the  base:  sterile 
filaments  .>-9  in  each  set,  united  b^^Iow  into  a  fleshy  carinate  scale,  or  sane- 
times  a  dilated  .scale  destitute  of  bristle-like  filaments.  (P.  rividari*  Ortofc. 
X.  A.  Fl.  22:  7S.  V.^Jo.j — ^Subalpine,  wet  shady  banks;  Colorado  to  CaKfornia 
and  northward  to  British  America. 

2.  HEUCHERA  L.    Aluicboot 

Caespitose  perennial?,  ^ith  mostly  basal  leaves,  those  on  the  scape  Gf  aaj) 
alternate.    Petioles  ^nth  dilated  margins  ix  adherent  stipufes  at  tbor  F 
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Flowers  in  small  clusters  disposed  in  a  prolonged  and  narrow  panicle,  greenish 
or  purplish.  Calyx  5-cleft,  bell-shaped.  Petals  entire,  small  or  minute  (some- 
times wanting).  Stamens  5,  commonly  slender  as  are  also  the  2  styles.  Ovary 
1-celled;  the  capsule  2-beaked,  fully  half  adnate  to  the  calyx,  with  2  parietal 
placentae  alternate  with  its  2  beaks. 

Inflorescence  open-paniculate;  stamens  well  exserted. 

Peduncles  glabrate;  petioles  somewhat  hirsute     .         .         .         .     1.  H.  nibescens. 
Peduncles  and  petioles  both  verv  hij-sute-hispid    .         .         .         .     2.  H.  hiepida. 
Inflorescence  spicate;  stamens  included  or  nearly  so. 

Plants  more  or  less  elandular-hirsute 3.  H.  ovalifolia. 

Plants  glabrate  or  glandular-puberulent  on  scape  and  inflorescence. 

Stamens  at  length  exserted;  petals  flliform    .         .        .        .     4.  H.  bracteata. 
Stamens  never  exserted;  petals  spatulate. 

Flowers  in  a  narrow  unilateral  raceme     .         .        ."        .     5.  H.  Hallii. 
Flowers  not  unilateral. 

Scapes  glabrous;  inflorescence  spicate    .        .        .         .     6.  H.  grossulariifolia. 
Scapes  glandular-puberulent. 

Inflorescence  paniculate 7.  H.  parvifolia. 

Inflorescence  a  simple  raceme 8.  H.  Williamsii. 

1.  Heuchera  rubescens  Torr.  Sitgr.  Rep.  160.  1854.  Scapes  glabrous, 
naked  or  with  1  or  2  foliar  bracts,  Z-5  dm.  high:  petioles  more  or  less  villous: 
root  leaves  round-cordate  or  truncate,  crenate-aentate,  3-5  cm.  broad:  in- 
florescence an  open  panicle,  minutely  glandular;  the  pedicels  long  and  very 
slender:  calyx  narrowly  campanulate:  petals  linear-spatulate,  about  twice  as 
long  as  the  calyx-lobes:  stamens  early  conspicuously  exserted.  (H,  Sitgrea- 
vesii  Rydb.  N.  A.  Fl.  22:  110.  1905.) — ^Throughout  our  range  and  westward. 

2.  Heuchera  hispida  Pursh,  Fl.  Am.  Sept.  187.  1814.  '  Scapes  and  peti- 
oles densely  hirsute  or  ciliate-glandular  below,  glandular-pubescent  above; 
scapes  2-4  dm.  hi^:  leaves  round-reniform,  somewhat  5-7-lobed  and  cre- 
nate,  glabrous  above,  pubescent  beneath:  inflorescence  a  narrow  panicle,  very 
glandular,  the  pedicels  short  and  rather  stout:  calyx  broadly  campanulate, 
gibbous  at  base  and  very  oblique  at  summit:  petals  spatulate,  slightly 
glandular,  barely  longer  than  the  oblong  calyx-looes:  stamens  finally  weU 
exserted.  {H,  ciliata  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  196.  1900.)— Sides  of 
rocky  cliffs;  from  the  Mississippi  valley  (Illinois)  west  to  northern  Wyoming 
and  Montana  and  northward. 

3.  Heuchera  ovalifolia  Nutt.  T.  &  G.  Fl.  N.  A.  1:  581.  1840.  Villous  and 
viscid-glandular  throughout,  the  leaves  sparsely  so:  scapes  stout,  2-3  dm. 
high,  fohar  bracted  near  top:  leaves  2^  cm.  long,  oVal  to  rotund,  truncate  or 
subcordate  at  base,  doubly  and  incisely  crenate,  with  obtusish  teeth:  inflo- 
rescence spicate,  sometimes  interrupted :  calyx  campanulate,  the  lobes  as  long 
as  the  tube,  ovate  or  oval,  white  or  petaloid :  petals  wanting:  stamens  included, 
the  filaments  only  1  mm.  long.  H.  cylindrica,  (H.  saxicola  E.  Nels.  Bot.  Gaz. 
30:  117.  1900.) — Northern  Wyoming  to  Montana  and  Idaho. 

4.  Heuchera  bracteata  (Torr.)  Ser.  in  DC.  Prodr.  4:  52.  1830.  Glabrous  but 
for  the  minute  glandular-puberulence  above:  scapes  short,  usually  several  from 
the  very  leafy  crowns  of  the  woody  caudex,  naked  or  fohar-bracteate,  1-2  dm. 
high:  leaves  roundish,  subcordate,  incisely  lobed  and  toothed,  the  teeth 
usually  spinulose:  inflorescence  short-spicate:  calyx  campanulate:  petals  fili- 
form, a  httle  longer  than  the  calyx-lobes:  stamens  at  last  a  httle  exserted. — 
Rocky  cliffs;  southern  Wyoming,  south  through  Colorado. 

5.  Heuchera  Hallii  Gray,  Proc.  Acad.  Phila.  62.  1863.  Herbage  glabrate, 
inflorescence  minutely  glandular-puberulent:  scapes  1-2  dm.  high,  naked  or 
foliar-bracteate:  leaves  round-cordate  or  subcordate,  1-3  cm.  broad,  slightly 
5-lobed;  the  lobes  crenate-dentate,  with  ciliate-spinulose  teeth:  inflorescence 
a  short  unilateral  spike-like  raceme:  calyx  campanulate:  petals  narrowly 
spatulate,  with  a  long  slender  claw,  nearly  twice  as  long  as  the  calyx-lobes: 
stamens  not  at  any  time  exserted. — Rocky  cliffs;  southern  Colonido. 

6.  Heuchera  grossulariifolia  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  196.  1900. 
Resembling  the  preceding,  being  low-caespitose,  with  glabrous  scapes  1-2  dm. 
high:  leaves  suJx)rbiculai>cordate,  more  or  less  deeply  5-cleft;  the  lobes  cre- 
nate, with  spinulose-ciliate  teeth;  inflorescence  a  spike-like  raceme   (not 
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unilateral),  more  or  less  ^andular-pubenilent :  calyx  campanulate,  flfi^biff 
oblique:  petals  spatulate.  slightly  exceeding  the  calyx-lobes:  stamens  not  at 
anv  time  exserted. — From  northern  Colorado  to  Idaho  and  Montana;  ptob- 
abiv  in  Utah. 

7.  Heuchera  parvifoKa  Xutt.  T.  &  G.  Fl.  X.  A.  1:  5S1.  1S40.  Scapes  dea- 
der 2-6  dm.  high,  decidedly  glandular-puberulent :  leaves  crowded  on  the 
caespitose  crowns  of  the  caudex,  orbicular-cordate  or  subreniform,  erenateiy 
5-7-lobed:  inflorescence  at  first  crowded  and  seemingly  spicate,  at  length  a 
long  narrow  panicle,  minutely  gland ular-puberulent :  cslyx  obconical:  petak 
small,  broadly  spatulate,  barely  exceeding  the  cah-x-lobes:  stamens  not  at  any 
lime  exserted.  H.  flabellir'ofia  and  H.  utahernfii  Rydb.  X.  A.  Fl.  22:  115^ 
1905.J — Ver>'  common  on  rocky  ridges  and  steep  slopes;  from  Xew  Mexico  to 
British  .\menca. 

8.  Heuchera  Williamsii  Eaton.  Bot.  Gaz.  15:  62.  1S90.  Scape  altogether 
naked,  minutely  gland  ular-puberulent.  3-4  dm.  high:  leaves  rather  few, 
closely  basal,  shori-petioled.  reniform.  2-3  cm.  broad,  crenulate  and  scabro- 
ciliate  on  the  margin:  inflorescence  a  simple  raceme,  the  flowers  short-pediceled 
and  rather  disiant:  cah'x  turbinate:  petals  spatulate.  with  long  slender  claw. 
3-1  times  as  long  as  the  calj-x-lobes:  stamens  not  exserted.  (This  is  thought 
by  some  botanists  to  be  a  Tellima  and  by  Rydberg  has  been  made  a  new  genus 
ConimUeUa.) — Xcwrthem  Wyoming  and  Montana. 

.  3.  MITELLA  L.     3Iiterwort 

Low  and  slender  perennials,  with  round-cordate  alternate  leaves  on  the 
crown  of  the  rootstock:  those  on  the  scape  ^i(  any;  opposite.  Flowers  in  a 
simple  slender  raceme  or  spike.  Cah'x  5-cleft.  short,  adnate  to  more  or  lesB 
of  the  ovarj'.  Petals  pinnatifid.  3-cleft.  or  entire.  Stamens  5.  nearly  ^aaile. 
Styles  verj'  short.    Capsule  depressed. — \(JzomelU  and  Perctianihia  Raf.) 

Stamens  opposite  the  sreeDiAh  pixxnatifiii  i>et&Is    .  .         .     1.  M.  pcntandiaL 

sjtamexu  altenuite  witb  the  white  tntid  or  ebtire  petab. 
Leaves  pilose:  petals  trin<i. 

Petals  much  longer  than  the  calyx      ..... 

Petab  scarcely  longn*  than  the  calyx ...... 

Leaves  puberulent:  petals  entire     ....... 


•  1.  MItella  pentandra  Hook.  Bot.  Mag.  56  pi.  2033.  1829. 
bescent  with  short  whit^*  hairs:  scapes  slender.  1-3  dm.  high:  leaves  < 
to  round-renifonri.  obscurely  'i-5-lobed.  unequally  S€-rrate.  2-3  dm.  in  < 
eter:  flowers  numerous,  in  a  subpaniculate  raceme:  cal\-x  short-campanulstcv 
the  verj'  short  obtuse  lobes  green:  petals  pinnate  with  7-9  approximate  fili- 
form pinnae:  filaments  verj-  short,  infiexed. — In  wet  places,  on  the  hi^heBt 
mountains:  Alaska  to  Oregon  and  the  Rocky  .Mountains. 
•  2.  Mitella  statxropetala  Piper.  Erjnhea  7:  161.  IStX*.  Scapes  naked,  ^-$ 
dm.  high,  slender,  sparsely  pubescent  below,  minutely  glandular-pubcniknt 
above:  leaves  orbicular,  indistinctly  o-lobed.  simply  or  doubly  crenate,  but  not 
strongly  so,  reniform  with  narrow  sinus,  sparsely  pilose  on  each  surface  and 
ciliate  with  reddish  or  white  hairs:  raceme  6-12  cm.  long.  '10-2o-floweRdy 
strictly  secund:  flowers  white,  sometimes  violet-tinged.  4-5  nun.  long:  cmlyx- 
lobes  erect,  oblong-obovate:  petals  nearly  twice  a.s  long  as  the  calyx-loMy 
filiform.  3-parted  nearly  half  their  length  into  linear  lobes,  the  lateral  lobci 
divaricate:  stamens  short  and  included. — From  Colorado  to  Idaho  and  Waab- 
ington. 

3.  Mitella  Parryi  « Piper j  A.  Xeb.  Smaller  in  everj-  way,  1.5-3  dm.  high: 
scapes  slender:  leaves  2  cm.  in  diameter,  doubly  and  conspicuously  cienatey 
sparsely  pilose  as  are  also  the  petioles:  petals  mostly  3-parted  at 'the  apex, 
only  half  as  long  as  in  the  precedmg  and  scarcely  surpassing  the  cal>'x:  stamem 
verj*  short.  =  \l.  itUnopctala  Parryi  Piper,  I.  c.  102.; — Colorado  and  Vi'yoBaag 
and  probablv  we??tward. 

4.  Mitella  violacea  Hydb.  Bull.  Torr.  Bot.  Club  24:  24S.  1S97.  Se^MS 
slender,  naked.  3-5  dm.  high,  minutely  puberulent:  leavr-s  orbicular,  obsmucjy 
6-lobed,  reniform  with  a  broad  sinus/ very  minutely  puberulent  on  each  rndt. 
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sparsely  ciliate,  2-5  cm.  in  diameter;  petioles  2-3  times  as  long  as  the  blade, 
puberulent:  raceme  secund,  bearing  15-20  evenly  scattered  flowers;  flowers 
white,  2  mm.  long,  spreading  on  short  petioles:  calyx-lobes  oblong,  obtuse: 
petals  filiform  to  oblanceolate,  l-nerveo,  entire,  or  very  rarely  parted  near 
the  apex  into  two  or  three  lobes,  slightly  longer  than  the  calyx:  stamens  5, 
very  short.  {M.  stenopetala  Piper,  1.  c.)-— Colorado  to  Montana  and  far  west- 
ward. 

4.  CHRYSOSPLENIUM  (Toum.)  L.    Golden  Saxifrage 

Low  and  small  smooth  herbs,  with  tender  succulent  leaves,  and  small 
corymbose  flowers.  Calyx-tube  adnate  to  the  ovary,  the  obtuse  lobes  4  or 
5,  yellow  within.  Petals  wanting.  Stamens  4-8,  very  short,  inserted  on  a 
conspicuous  disk.    Styles  2.    Capsule  obcordate,  flattened. 

1.  Chrysosplenium  tetrandrum  Th.  Fries,  Bot.  Notiser  193.  1858.  Flower- 
ing stems  erect,  branched  above:  leaves  alternate,  reniform-cordate,  doubly 
crenate,  or  somewhat  lobed.  C.  altemifolium. — ^Arctic  in  Europe,  Asia,  and 
America;  said  to  have  been  collected  in  Colorado  by  Hall  and  Harbour. 

6.  TELLIMA  R.  Br. 

Low  slender  perennials  with  palmately  divided  or  parted  leaves,  few  on 
the  simple  stem  but  more  numerous  downward.  Petioles  with  stipule-like 
dilations  at  base.  Flowers  in  a  simple  terminal  raceme.  Calyx  campanulate 
or  turbinate,  5-lobed,  the  base  of  the  tube  more  or  less  adnate  to  the  ovary. 
Petals  white  or  pink,  3-7-parted  into  narrow  lobes.  Stamens  10.  included. 
Styles  2-3,  very  short.  Our  species  frequently  bear  small  grain-Uke  bulblets 
on  the  roots,  in  the  axils  of  the  leaves,  or  in  place  of  flowers  in  the  raceme. 
— (Ldthophragma.) 

Calsrx  obconical  or  clavate 1.  T.  parviflora. 

Calyx  campanulate. 

Pedicels  and  fruit  subequal;  seeds  smooth 2.  T.  tenella. 

Pedicels  longer  than  the  fruit;  seeds  muriculate 3.  T.  bulbifera. 

1.  Tellima  parviflora  Hook.  Fl.  Bor.  Am.  1:  239.  pi.  78.  1833.  Roughish 
hirsute  or  scabro-pubescent,  1-3  dm.  high:  stems  sparsely  leafy:  leaves  gen- 
erally 3-lobed  or  cleft;  the  divisions  cuneate  and  once  or  twice  3-cleft:  calyx 
obconical  or  at  length  almost  clavate:  petals  deeply  3-cleft  into  linear  or  ob- 
long divisions:  ovary  and  capsule  adnate  to  the  calyx-tube  for  at  least  half 
their  length:  bulblets  rarely  produced. — Colorado  and  Utah,  northward 
through  the  Tellowstone  region  to  British  America. 

2.  Tellima  tenella  (Nutt.)  Walp.  Repert.  2:  371.  1843.  Obscurely  puberu- 
lent and  glandular,  or  sometimes  nearly  glabrous:  perennial  from  bulblets 
which  also  give  origin  to  nimierous  fibrous  roots:  stems  very  slender,  1-2  dm. 
high:  leaves  small,  3-5-cleft,  the  divisions  again  cleft  into  mostly  linear  lobes: 
calyx  campanulate,  the  short  lobes  often  very  unequal,  sometimes  dark 
purplish-red:  petals  3-5-cleft  or  parted,  or  even  irregularly  7-parted  into 
mostly  linear  divisions:  ovjuy  and  capsule  free  except  at  the  base.  [T.  glabra 
(Nutt.)  Steud.  Nom.  Bot.  Ed.  2.  2:  665.  1841;  Lithophragma  amtralis  Rydb. 
N.  A.  Fl.  22:  86.  1905.}— Colorado,  Wyoming,  and  westward  to  the  Sierras. 

3.  Tellima  bulbifera  (Rydb.)  A.  Nels.  Glandular-puberulent,  1-2  dm.  high: 
leaves  divided  to  the  base;  the  divisions  cuneate  or  obovate,  3-cleft  and  the 
lobes  often  toothed;  the  stem  leaves  usually  bearing  bulblets  in  the  axils; 
stipules  fimbriate:  flowers  3-6,  sometimes  replaced  by  bulblets:  petals  4-7 mm. 
long,  3-5-cleft.  (LUhophragma  bulbifera  Rydb.  N.  Am.  Fl.  222:  86.  1905.) 
— From  the  British  boimdary  to  Colorado  and  Cahfomia. 

6.  SULLIVANTIA  T.  &  G. 

Slender  perennial  herbs,  with  mostly  basal  palmately  veined  leaves  and 
small  flowers  in  paniculate  cymules.    Calyx  campanulate,  its  base  adnate  to 
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the  ovary,  5-cIeft.  Petals  5,  white,  entire,  withering-persistent.  StamoisJL 
very  short.  Ovary  2-celled,  with  the  placentae  in  the  axis.  Carpds  unitad 
to  the  middle.    Seeds  numerous. 

1.  Sullivantia  Hapemannii  Coult.  Bot.  Gaz.  17:  421.  1892.  Stems  1-3  dm. 
high,  glandular-pubescent  especially  above:  leaves  mostly  orfoicular-fCTiform, 
2-0  cm.  in  diameter,  more  or  less  lobed  and  the  lobes  toothed;  petioles  as  long 
as  or  longer  than  the  blades:  sepals  about  2  mm.  long,  3-ner\'ed:  petals  qwt- 
ulate  to  Novate,  somewhat  exceeding  the  sepals:  caipels  united  to  the  beak, 
4-5  mm.  long.  (*S.  liolmicola  A.  Xels.  ex  Rvdb.  X.  A.  Fl.  22:  122.  1905.)— 
Growing  in  the  creA-ices  of  dripping  cliffs;  6ig  Horn  Mountains  and  Cbqier 
Mountain,  Wyoming;  also  in  Colorado. 

7.  BOTKIKIA  Nutt. 

Glandular-pubescent  perennial  herbs,  with  simple  leafy  stems,  ahemaie 
petioled  crenate  leaves,  and  paniculate  or  corjrmbose  c^'mes  of  white  flowen. 
Leaves  round-reniform,  palmately  lobed  ana  incised  or  toothed;  the  teedi 
i^ith  callous  glandular  tips,  and  the  petiole  with  mostly  stipule-like  Hiliit^^wiff 
at  base.  Cah-x  5-lobed.  Petals  entire,  ours  purple  or  ^'iolet,  the  base  eoo- 
tracted  into  a  short  claw.  Stamens  10.  Ch-ary  2Hcelled,  adnate  to  the  adyx- 
tube. — {TeUisonix  Raf.> 

Petals  lons-cIawed.  blade  ortiicular.  well  exeerted  .     1.  B.  Ji 

Petale  bbortHrlawe'i.  blade  oblong,  scarcdy  ezeerted  .     2.  B. ' 


1.  Boykinia  Jamesii  rXorr.j  Engler,  Nat.  Pfl.  32:  51.  1890.  Glandular- 
puberulent:  stem  leafy,  assurgent,  10-1.5  cm.  high:  radical  leaves  petic^Bd, 
reniform-cordate,  smoothish,  crenately  toothed  or  lobed:  the  caunne  few, 
bract-like  above:  inflorescence  a  crowded  paniculate  cj'me,  glandular,  puiplidi: 
cal^'x-tube  campanulate,  arinate  to  the  ba.se  of  the  ovar\':  calyx-lcmes  trian- 
gular, acute:  petals  purple,  long-clawe<l,  with  well  exserted  orbicular  blade: 
stamens  inserted  in  tne  throat  of  the  cah-x:  styleji  united.  Saxifraqa  JamnBtu, 
— Colorado. 

2.  Boykinia  heucheriformis  ^Rydbj  A.  XeLs.  Yery  near  the  piecediug, 
caespitose,  n-ith  a  thick  .scaly  caudex:  sepab*  ovate,  erect:  petals  obovsle- 
oblanceolate  or  oblong-spat ul ate,  <^lark  violet,  scarcely  longer  tnan  the  sepab: 
styles  free.  (Tfterophon  heuc^ieri forme  Rvdb.  Bull.  Torr.  Bot.  Club  24:  247. 
1897.; — Wyoming,  mto  Montana  and  IdaLo. 

# 

8.  SAXIFRAGA  L.*    Saxifrage 

Either  scapose  or  short-stemmed  perennial  herb-f,  with  exstipulate  altemale 
fmrely  opposite j  leaves  and  .small  flowers,  in  simple,  panicled,  or  gjomente 
c\Tne6  Trarely  .solitarj-;-  Calj-x  .>Iol>ed  or  part^r^J.  free  or  more  or  less  adnate 
to  the  base  of  the  ovar>'.  Petals  5  (or  rarely  wanting;,  entire.  Stamens  10. 
Ovary  2-celled,  the  placentae  in  the  axis,  or  the  carpels  distinct.  Styles  aid 
tipjj  of  the  carpels  distinct  and  soon  divergent. 

Bv^nii  nion  or  less  leafy. 

Htem  j eaves  opposite;  caiyx  free 1.  S.  ctppomtUalm^ 

tixem  leaves  aJterrjate:  cn\yx  adnate  to  the  baae  of  the  ovar>'. 
Peiala  ydlow. 

Leaves  uox  roirilate  at  base 2.  8.  Hireulua. 

Leaven  frowdfj^J-roHulate  at  base. 

StoJoniferous    .  3.  S.  flaceUarHL 

Without  •ftoIoriB 4.  6.  chzyaanflML 

Petals  white,  or  nearly  bo. 

Leaves  as  br';rad  h^  they  are  long,  reniform,  loberi.  or  entire. 

Calyx  a'iiiate  to  the  ovary,  turbinate        .         .         .         .       5.  8. 
Ca]>'x  a/iiiat*  ^^low  oiJy.  campanulate  6.  8.  < 

Leaver  !oni?er  than  broa/i.  entire,  cleft,  or  parted. 
Leaver  entire,  hnear  or  oblonj^. 

Talyx '.left  n«ainy  to  the  base 7.  S. 

C&'iyX'Ujijen  bhorter  than  the  tube         .         .         .         .       H.  ^. 


*  For  list  of  old  and  new  aeKregatei  of  this  genus  see  Small .  \.  A.  FL  22:  12B. 
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Leaves  3-5-cIeft  or  toothed. 

Petals  minute  (2  mm.) 9.  S.  mioropetals. 

■  Petals  evident  (5-7  mm.) 10.  S.  caespitoaa. 

Stemfieafless  (scapose). 

Leaves  reniform-cordate •        •        .11.  S.  arguta. 

Leaves  ovate  to  oblong. 
Sepals  erect. 

Scape  pubernlent 12.  S.  rhomboidea. 

Scape  slandular-pubescent 13.  S.  austrina. 

Sepals  renexed,  at  least  in  fruit. 

Inflorescence  open-paniculate 14.  S.  aaximontana. 

Inflorescence  spiciform 15.  S.  subapetala. 

1.  Saxifraga  oppodtifolia  L.  Sp.  PL  402.  1753.  The  numerous  stems 
prostrate  in  a  dense  tuft:  leaves  fleshy,  ovate,  keeled,  ciliate,  imbricated  on 
the  sterile  branches:  flowers  solitarjr,  large:  petals  purple,  obovate,  much 
longer  than  the  5-cleft  calyx  which  is  free  from  the  capsule:  seeds  rugose. — 
Arctic  and  northeastern  America;  also  in  the  Rocky  Mountains  as  far  south 
(it  is  said)  as  Wyoming. 

2.  Saxifraga  Hirculus  L.  Sp.  PL  402.  1753.  Sterns  single  from  a  slender 
caudex,  erect,  glabrous  or  pubescent,  1-2  dm.  high:  leaves  oblong  or  Unear- 
oblong,  the  lower  short-petioled,  somewhat  equally  distributed  the  whole 
length  of  the  stem:  flowers  solitary  (rarely  2-4),  terminal:  sepals  often  ciliate, 
nearly  distinct,  soon  reflexed,  much  shorter  than  the  large  yellow  petals: 
capsule  free  from  the  calyx,  or  nearly  so. — From  Colorado  to  the  Arctic  sea. 

3.  Saxifraga  flagellaris  WiUd.  ex  Stemb.  Rev.  Saxif.  25.  t.  6.  1810. 
Glandular-pubescent:  stems  erect,  usually  less  than  1  dm.  high:  stolons  from 
the  axils  of  the  radical  leaves,  long  and  filiform,  naked  and  rooting  at  the  ends: 
leaves  rosulate-crowded  at  tne  base,  and  very  numerous  the  whole  length  of 
the  stem,  ovate-spatulate,  ciliate:  flowers  large,  yellow:  sepals  very  glandular: 
ovary  slightly  adnate  to  the  calyx. — Alpine  in  Colorado,  and  far  to  the  north- 
ward. 

4.  Saxifraga  chrysantha  Gray,  Proc.  Am.  Acad.  12:  83.  1877.  Dwarf, 
somewhat  caespitose,  the  filiform  somewhat  glandular-pubescent  stem  3-10 
cm.  high:  leaves  mostly  rosulate  at  the  base,  very  few  on  the  stem,  oblong- 
ovate,  thick,  very  smooth:  flowers  large,  1-3,  yellow:  calyx-segments  reflexed, 
much  shorter  than  the  obovate  petals:  carpels  nearly  or  quite  free  from  the 
calyx. — On  the  highest  mountain  peaks;  Colorado  to  New  Mexico. 

5.  Saxifra|;a  debilis  Engelm.  Gray,  Proc.  PhiLa.  Acad.  1863:  62.  Glabrous 
or  very  sparingly  glandular-pubescent:  stems  weak,  ascending,  2-4-flowered, 
5-10  cm.  high:  radical  leaves  smaU,  crenately  lobed,  cauline  ones  3-lobed  or 
entire:  lobeS  of  the  calyx  ovate,  obtusish,  at  length  shorter  than  the  tube: 
petals  ovate,  obtuse,  twice  longer  than  the  calyx,  white  or  pinkish:  tube  of 
the  calyx  obconicar,  wholly  adherent  to  the  ovary. — High  mountains;  Col- 
orado, Wyoming,  and  Utah. 

6.  Saxifraga  ceriiua  L.  Sp.  PI.  403.  1753.  Glabrate  or  glandular-pubescent; 
stems  granulate  at  base,  weak,  6-14  cm.  hi^:  lower  leaves  reniform,  broadly 
toothed  or  lobed;  the  upper  ones  bearing  little  bulbs  in  their  axils:  flowers 
often  solitary,  terminal,  peadulous:  petals  retuse  or  rounded,  3-4  times  as 
long  as  the  ovate  calyx-lobes.  (5.  simulata  Small  N.  A.  Fl.  22:  128.  1905.)— 
Alpine  in  the  Rocky  Mountains  and  far  to  the  north;  also  in  Europe  and 

7.  Saxifraga  austromontana  Wiegand,  Bull.  Torr.  Bot.  Club  27:  388.  1900. 
Glabrous,  densely  caespitose:  stems  ascending,  slender,  somewhat  purplish, 
7-15  cm.  high:  leaves  crowded  at  the  base,  firm,  linear-oblong,  spinulose- 
ciliate;  the  stem  leaves  smaller:  flowers  numerous,  in  an  open  somewhat  corym- 
bose panicle,  sparingly  glandular:  petals  white,  spotted  with  orange  and 
purple  dots,  longer  than  the  short  obtuse  sepals.  S.  bronchialis.  (S.  cog^ 
nata  E.  Nels.  Bot.  Gaz.  30:  118.  1902.) — Colorado,  northward,  and  west  to 
Washington. 

8.  Saxifraga  oregonensis  (Raf.)  A.  Nels.  Bot.  Gaz.  33:  52.  1906.  Di- 
minutive perennials  from  a  slender  caudex:  stems  simple,  3-8  cm.  high, 
glanduku'-pubescent:  leaves  small,  mostly  basal,  oblong-spatulate,  minutely 
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hispid-ciliate:  flowers  few,  in  a  crowded  glomenile  at  summit:  calyx  minutely 
glandular-pubescent,  its  whole  tube  adnate  to  the  carpels:  petals  broadly 
obovate-cuneate,  tnmcatelv  rounded  at  summit,  twice  as  long  as  the  oUyx- 
iGbes,  distinctly  divergentfy  3-ner\'ed:  the  distended  subglobose  calyx-tobe 
papillose-rugose  from  the  pressure  upon  it  by  the  numerous  brown  seeds 
within.  S.  adscendens.  (Muscaria  deiicatula  Small,  1.  c.  129.) — ^High  nuwn- 
tains,  Colorado  to  Montana. 

9.  Sazifraga  micropetala  (Small)  A.  Xels.  Plants  2-6  cm.  tall,  rather 
copiously  glandular-pubescent:  leaves  compactly  crowded  on  the  caudieei^ 
the  blades  5-9  mm.  long,  3-lobed  at  the  apex,  the  lobes  linear  or  oblong- 
linear:  flower-stalks  relatively  stout,  1-3-flowered,  each  bearing  2  or  3  leaves: 
hypanthium  about  3  mm.  long  at  maturity:  sepals  broadly  ovate,  obtuse  cr 
acutish,  about  2  mm.  long:  petals  oval  or  oval-obovate,  about  1.5  mm.  long; 
clawless:  foUicles  5-6  mm.  long.  (Orig.  desc.  as  Muscaria  micropeUMla  Smafl, 
1.  c.) — Wyoming  and  Utah. 

10.  SsTifraga  caespttosa  L.  Sp.  PI.  404.  175:3.  Dwarf  (3-5  cm.  higii), 
caespitose:  leaves  glandular-pubescent,  3-5-cleft,  segments  broadly  Imear 
and  obtuse;  the  upper  leaves  linear  and  entire:  flowering  stems  wim  a  few 
scattered  leaves,  glandular,  1-4-flowered:  petals  obovate,  much  10090*  thia 
the  ovate-oblong  obtuse  cal^-x-lobes:  base  of  the  carx>els  adnate  to  the  calyx- 
tube. — Colorado  to  Arctic  America. 

11.  Sazifraga  arguta  Don,  Trans.  Linn.  Soc.  13:  356.  1S22.  Xeariy  ^ 
brous:  scape  slender,  naked,  3-5  dm.  high:  leaves  all  radical,  3-5  cm.  broad, 
reniform-cordate  or  orbicular,  crenate-dentate,  ^-ith  acute  teeth;  petioles 
long:  pauMe  o[>en,  somewhat  glandular,  usually  many-flowered:  petals  ovaL 
longer  than  the  ovate-oblong  reflexed  sepals:  filaments  often  petaloid  and 
ab<Mtive.    S.  punctata. — From  New  Mexico  to  the  far  northwest. 

12.  Sajdfraga  rhomboidea  Greene,  Pitt.  3:  343.  1S9S.  Scape  gjabrate  cr 
pubescent,  stout,  simple,  erect,  1-3  dm.  high:  leaves  rosulate  m  a  depressed 
radical  tuft,  rhombic-ovate  or  oval,  3-6  cm.  long  (including  the  short-mar- 
gined petiole j,  entire,  crenate-dentate,  or  somewhat  repand,  ^abrous,  or  often 
fight ly  pubescent  on  the  margin:  flowers  small,  white,  at  first  denaelv cai»tatep 
later  somewhat  branched-thjTsiform:  petals  spatulate-obovate,  often  emar- 
ginate:  ovarj-  adnate  to  base  of  cah-x.  S.  nivalis. — ^\'ery  commco  on  1 
slopes;  Coloziido,  north  to  Montana. 

13.  Saxifraga  austrina  A.  Nels.  Resembling  the  preceding,  the 
slenderer,  sometimes  2  or  more  from  the  short  rootstock,  often  peidunculati 
branched  upward,  rather  densely  glandular-pubeacent :  infloresoense  internqit- 
edly  capitate  or  paniculately  branched-th\Tsiform:  sepals  obtuse,  as  long  as 
the  adnate  base:  petals  clawed,  much  exceeding  the  sepals:  carpel-tips  beoGm- 
ing  widely  divancate:  seeds  numerous,  brov^-n,  oblong,  subacute  at  boUi 
ends.  (5.  rhomboidea  austrina  A.  Xels.  Bot.  Gaz.  31:  394.  1901.) — Sootheni 
Colorado  and  New  Mexico. 

14.  Saxifraga  sazimontana  £.  Xels.  Ervthea  7:  lOS.  1S99.  Scapes  1  or% 
from  a  short  rootstock,  pubescent  Tiith  ^ort  purple-tipped  i^jandular  haiii^ 
1-2  dm.  high:  leaves  ovate  or  rhombic-ovate,  2-\  cm.  long:  infloreaoenee  a 
panicle  of  ascending  few-flowered  cor>-mbose  cj-mes:  petals  rotund  to  oval, 
short-clawed,  nearly  twice  as  long  as  the  ovate-obtuse  3-nerved  calyx-lobei^ 
which  become  reflexed:  carpels  distinct  to  the  base,  somewhat  adnate  to  the 
cal>-x  below:  seeds  low-tuberculate.  5.  inrginiensis. — Xorthem  Wyommgand 
northwestward . 

15.  Saxifraga  subapetala  E.  Xels.  Er^-thea  7:  169.  1S99.  Scapes  aoEteiy 
from  a  thick  corm-like  caudex,  somewhat  hirsute  and  glandular,  2-4  dm.  Iqgh: 
leaves  elliptic  to  oblanceolate,  glabrous  or  short-pubescent,  the  margins  eOialie^ 
5-10  cm.  long:  panicle  spiciform,  the  glomerules  dense:  cal>-x-tube  adnate 
to  the  carpels  for  most  of  its  length,  the  ovate-obtuse  finally  reflexed  lobes 
longer  than  the  tube:  petals  wanting  or  minute:  carp>eLs  distinct,  adnate  to  tlie 
disk-like  base  of  the  cah'x:  seeds  wing-margined,  short-tuberculate  in  liiiBa. 
S.  inlegnfolia,  in  f>art. — \Vyoming,  northward  and  westward. 

15a.  ftixifraga   subapetala  nonnalis  A.  Xels.  Bot.  Gas.  42:  53.  UKM. 
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Very  similar  to  the  species  but  petals  evident,  elliptic-spatulate,  as  long  as 
the  calyx-lobes:  as  in  the  species  the  carpels  are  immersed  in  a  crest-margined 
disk  which  persists  at  the  middle  of  the  mature  carpels  as  an  undulate  ridge. 
(MicrarUhes  amoglossa  Small,  1.  c.  138.) — ^At  high  elevations  in  the  Colorado 
mountains. 


52.  GROSSULARIACEAE  Dumort.    Gooseberry  Family 

Erect  or  procumbent  branching  shrubs  with  alternate  palmately  lobed, 
often  resinous-glandular  or  viscid  leaves;  stipules  when  present  adnate  to 
the  petiole.  Flowers  racemose,  rarely  solitary  on  1-2-leaved  axillary  shoots; 
pedicels  subtended  by  a  bract  and  usually  bearing  2  bractlets  at  about  the 
middle.  Calyx-tube  adnate  to  the  globose  ovary  and  more  or  less  produced 
above  it.  Petals  5  or  rarely  4,  erect,  mostly  smaller  than  the  calyx-lobes. 
Stamens  equaling  the  petals  in  number  and  alternate  with  them.  Ovary 
1-celled  with  2  parietal  placentae;  styles  2,  more  or  less  united;  stigmas  ter- 
minal.   Fruit  a  berry,  crowned  with  the  withered  remains  of  the  flower. 

1.  RIBES  L.    Gooseberries  AND  Currants 
The  only  genus;  characters  of  the  family. 

Stems  usually  armed  with  spines  and  often  with  prickles  (setose- 
hispid);  leaves  plicate  in  the  bud  (Gooseberries;  Nos.  5  &  6 
transitional). 
Racemes  1-4-flowered;  calj^-tube  cylindrical  or  campanulate. 
Spines  solitary  or  wholly  wanting,  but  the  stems  often  setose- 
hispid. 
Spines  short  or  imequal;  setose-l)ispid  or  nearly  unarmed. 

Leaves  glab rate  or  puberulent;  fruit  smooth  .         .1.  R.  saxosum. 

Leaves  closely  pubescent;  fruit  hispid     .         .         .         .       2.  R.  setosum. 

Spines  long  and  conspicuous;  setae  few;  leaves  glabrate       .       3.  R.  leptanthum. 

Spines  triple,  long 4.  R.  saximontanum. 

Racemes  several-flowered;  calyx-tube  salverform. 

Leaves  finely  pubescent*  fruit  red    .         .         .         .         .         .       5.  R.  lentum. 

Leaves  glabrate;  fruit  black    .         .         .         .         .         .         .       6.  R.  parvulum. 

Stems  unarmed  (neither  thorns  nor  pnckles  present)  (Currants.) 
Flowers  not  yellow*  leaves  plicate  i^he  bud. 
Berry  glandular-bristly. 

Loives  glabrous:  fruit  apherical. 

Calyx- tube  salverform 7.  R.  coloradense. 

Calyx-tube  campanulate 8.  R.  Wolfii. 

Leaves  pubescent  and  glandular;  fruit  ovoid     .         .         .       9.  R.  viscosissimum. 
Berry  smooth  (rarely  glandular  in  No.  12). 
Ciuyx-tube  campanulate. 

Racemes  erect  or  ascending 10.  R.  Hudsonianum. 

Racemes  drooping 11.  R.  americanum. 

Calyx-tube  cylindrical,  with  dilated  base    ....     12.  R.  cereum. 
Flowers  yellow;  leaves  convolute  in  the  bud     .         .         .         .     13.  R.  longiflorum. 

1.  Ribes  saxosum  Hook.  Fl.  Bor.  Am.  1:  231.  1833.  Stems  simple  or 
branched,  sometimes  unarmed  but  usually  more  or  less  prickly  and  with 
scattering  short  spines:  leaves  from  glabrous  to  finely  puberulent,  3-5-lobed; 
the  lobes  crenately  incised  or  coarsely  toothed;  base  usually  somewhat  cor- 
date: peduncles  short,  deflexed;  peduncles  and  bracts  glabrate  or  minutely 
glandular  and  pubescent:  calyx-tube  usually  glabrous;  the  lobes  reflexed  and 
twice  as  long  as  the  petals:  stamens  not  longer  than  the  calyx-lobes:  berry 
smooth  and  often  quite  large,  dark  purple.  R.  divaricaium  irriguum  and  it. 
oxyacanthoides.  (/2.  Pi/r/m.m  Koehne,  Deutsche  Dendr.  187.  189S ;  R.  inerme 
Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  202.  19(X);  R.  vaUicola  Greene.)— Our  com- 
monest gooseberry;  throughout  our  range  and  extending  into  the  Canadian 
regions. 

2.  Ribes  setosum  Lindl.  Trans.  Hort.  Soc.  7:  243.  1830.  A  low  branched 
bush:  spines  usually  present,  single  or  paired  and  spreading;  prickles  gen- 
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erally  numerow!:  leaves  slender-petioled,  rather  densely  pubescent  or  pubem- 
lent,  2-3  cm.  broad.  '^5-lobed.  tne  lobes  crenatelv  incised  or  coaraelj  tomhwj' 
cah-x-tube  cylindrical,  longer  than  the  oblong  lobes:  stamens  not  exserted: 
berry  sparingly  bristly  or  rarely  glabrous,  pleasantly  acid. — Wyoming  and 
Montana  to  the  Saskatchewan. 

3.  Ribes  leptanthum  Gray,  PI.  Fendl.  53.  1S4S.  Freely  branched  and 
rigid,  only  moderately  leafy,  4-12  dm.  high:  spines  long,  rather  slender, 
u.«'jally  single  ^rarely  triple):  leaves  roundish,  small,  S-12  mm.  broad,  Cie- 
na tely  incLse^J  or  toothe<l:  peduncles  verj'  short.  1-2-flowered:  flowers  velknr 
or  veWowvih:  anthers  oblong:  berrj- smooth. — Southern  Colorado,  soutnimd 
anJ  wcrstward. 

'Vi.  Ribes  leptanthum  brachyanthum  Gray,  Bot.  Cal.  1:  205.  1876.  Very 
leafy,  finely  and  den-sely  puberulent :  calj-x  shorter:  berrj"  densely  glandular. 
(R.'hrarJtyaTUhum  Curd.,  Bush  Fruits  4G0.  1S95.> — Coming  into  our  range 
from  the  westward. 

4.  Ribes  saximontanum  £.  Xels.  Bot.  Gaz.  30:  US.  1900.  The  spreading 
stem.-!  3-^  dm.  long,  more  or  less  bristly;  spines  triple,  stout,  S-12  mm.  long: 
leaves  suborbicular.  finelv-pubescent  or  glabrate,  6-20  nmi.  broad,  deem' 
'6-\<}\)tA  and  each  lobe  bilofied:  flowers  1-3,  about  1  cm.  long,  white  tinged  witn 
violet:  caK-x-tube  cylindrical.  \'illous  within,  longer  than  the  oblong  lobes: 
fetameni?  included:  style  villous,  divided  Jialfway  to  the  base:  berry  smooth, 
reddish-purple. — Colorable  to  Montana. 

5.  Ribes  lentimi  Jone.-,  Coville  and  Rose.  Proc.  Biol.  Soc.  Wash.  15:  26. 
Vjfyl.  Fr».*ely  branched.  .'M5  dm.  higti.  bristly-prickly  or  almost  naked:  sfina 
short-triple  or  multiple:  leaves  finely-pubescent,  suborbicular.  2-3  cm.  broad, 
5-parte<i  and  the  lob'--  inci.-'rly  cleft  or  toothe^J:  racemes  5-9-flowered;  flowen 
greenish-white:  cah-x-tube  s'hon.  with  short  rounded  leaves:  petals  and 
stamen«  very  short:  Vierry  liglit  red.  medium  size,  well-flavored,  smooth  cr 
more  usijally  lightly  glandular-bristly. — ^Subalpine;  in  the  Rocky  Moiintaini 
and  the  .Sierra 7. 

^3.  Ribes  parvulum  ''Gniy;  Rydb.  Mem.  X.  Y.  Bot.  Gard.  1:  203.  1900. 
Stems  pr'jcurnbent.  mostly  less  than  1  m.  high:  spines  weak,  slender,  some- 
times wanting:  the  branches  often  ver>'  hispid-bristly:  leaves  suborbicular, 
.'^.>parted  or  lobed.  cordate  at  base,  nearly  glabroas,  2—1  cm.  long:  flowen 
in  .>-12-flowered  racemes:  berrj-  small  and  ci-Tant-like,  nearly  bLack  when 
ripf^  covered  with  short  weak  gland-tipjy^d  bristles.  R.  lacuMre  pamlum, 
\try  near  to  R.  lacuJitre  'Pers.,  Poir.  a  species  of  the  cold  bogs  to  the  northward 
and* ea,-t ward  of  our  range.  R.  echincUum  Lindl.  is  a  form  of  R.  laeuttre  with 
less  rlL-Mecie^i  and  somewhat  p vibescerit  lea. r-^. — It  occurs  in  dryer  situation^ 
mostly  on  v;fyy\tA  hillsides:  in  our  ninge  northwestward. 

7.  Ribes  cok>radense  Coville,  Proc.  Biol.  .S^^c.  Wash.  14:  3.  1901.  Stems 
pr'XT'jmbent.  'ina .Tnfr'J.  with  hrfj'X'Ti  bark:  the  twigs  pubescent  and  glandular 
I'-av*r5  corJare-reniforrn.  4-7  err:,  bro^ii,  .>-!orj*.-d,  nearly  glabrous  but  with 
rr::rrjte  5es.-ile  glands:  t.^ie  loV^es  ovjite-triang^ilar:  racemes  6-1 2-flowered,  the 
f^licels  and  raclus  gland ula.-  and  minutely  pubescent:  calyx-lobes  q»ead- 
VA'i.  ovate,  obta-*:  the  tube  short,  salverform.  glandular-pubescent:  petals 
rhort,  broad,  purplish:  fruit  spherical,  sparingly  glandular-nairy,  black,  with 
bl'y^m .     R .  profftrfit u  m . — M ount  ains  of  Colorado . 

S.  Ribes  Wolfii  Kot[irock.  Am.  Nat.  S:  3oS.  1^74.  Unarmed  shrub,  5-12 
dm.  high,  glandular-pubescent  on  the  young  branches,  petioles,  and  pedieds: 
leaves  cordEate-^jrbicilar,  th:cki.-h.  4-S  cm.  broad,  smooth  above,  paler  and 
sparsely  gland iilar-pubescent  beneath:  raceme  4-lf>-flowered;  the  flowos 
y el lowi'sh- white,  varting  to  red:  cal\-x-lobe5  spatulate.  not  reflexed:  petals 
red.  Jialf  as  long  as  The  s'rpals:  young  berrj'  gland ular-liairj*.  smoother  with 
age.  R.  ^anguineum  vari^jjaium. — Wyoming  to  New  Mexico,  Utah,  and  Aii- 
zona. 

C^.  RibesviscosissimumPursh, Fl.Am.Sept.  1:  103.  1S14.  Ashrub8~I5dnL 
h:zh  -K-ith  re^ld:-h  .shreddy  bark  and  stifSsh  br^mches:  young  branches,  learee, 
and  inflorescence  viscid-pubescent:  leaves  round-cordate,  .shallowly  34obed. 
incisely  crenate,  '6-b  cm.  in  diameter:  racemes  short;  bracts  spatulate^  12-16 
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mm.  long,  about  equaling  the  glandular  pedicels:  calyx-tube  cylindrical, 
10-12  mm.  long,  abruptly  inflated  above  its  union  with  the  ovary,  twice  as 
long  as  the  oblong  lobes:  petals  oblone,  rounded  at  the  summit,  about  half  as 
long  as  the  lobes  of  the  calyx:  styles  smooth.  2-cleft  at  the  apex  about 
equaling  the  short  included  stamens:  fruit  ovoicl,  black,  viscid-puDescent. — '- 
In  the  mountains;  from  our  range  to  the  Pacific  States. 

10.  Ribes  Hudsonianum  Richards,  Frank.  Joum.  Ed.  2:  6.  1823.  Stems 
erect,  10-18  dm.  high:  leaves  rounded-cordate  in  outline,  6-19  cm.  in  diam- 
eter, smooth  above,  resinous-dotted  beneath,  3-5-lobed;  the  lobes  acute, 
coarsely  and  doubly  serrate:  racemes  erect,  with  or  without  a  few  small 
leaves  at  base^  6-10  cm.  long,  many-flowered;  bracts  setaceous,  much  shorter 
than  the  pedicels:  calyx  campanulate,  deeply  6-parted,  the  oblong  obtuse 
lobes  2-3  mm.  long:  petals  oblong,  minute:  style  glabrous,  deeply  cleft:  fruit 
globose,  resinous-dotted.  (R.  petiolare  Dougl.  in  Tra^.  Hort.  Soc.  7:  614. 
1830,  seems  to  be  merely  the  more  glabrous  form  of  this  species.) — Wyoming 
and  across  the  continent  northward. 

11.  Ribes  americanum  Mill.  Gard.  Diet.  Ed.  8.  No.  4.  1868.  Branches 
erect:  petioles  slender;  leaves  nearly  orbicular,  glabrous  above,  somewhat 
pubescent  and  resinous-dotted  beneath.  3-8  cm.  wide,  sharpfy  3-6-lobed; 
the  lobes  dentate-serrate,  acutish:  bractlets  linear,  much  exceecling  the  ped- 
icels, or  shorter;  flowers  greenish-white.  8-10  mm.  long:  calyx-lobes  short, 
broad,  obtuse:  stamens  not  exserted:  iruit  globose-ovoid,  about  6  mm.  in 
diameter.  {R.  floridum  L'Her.  Stirp.  Nov.  1:  4.  1785.) — In  wet  woods;  from 
Nova  Scotia  to  the  Rocky  Mountains. 

12.  Ribes  cereum  Dougl.  Trans.  Hort.  Soc.  7:  512.  1830.  A  variable  rigid 
intricately  branched  shrub,  1-2  ,m.  high:  petioles  more  or  less  glandular- 
pubescent,  6-20  mm.  long:  leaves  renitorm-orbicular,  cordate  at  the  base, 
1-4  cm.  wide,  sparingly  glandular-pubescent,  or  glabrate  on  both  sides, 
3-6-lobed;  the  lobes  obtuse,  crenate  or  crenulate:  racemes  short,  pubescent, 
pendulous;  bractlets  persistent;  flowers  sessile  or  short-pediceleci,  pink  or 
greenish- white:  cal^  dilated  at  the  base:  petals  minute,  nearly  orbicular: 
stamens  short:  fruit  insipid,  about  6  mm.  in  diameter,  red,  often  glandular- 
pubescent.  (The  species  is  variable,  and  the  following  are  other  described 
forms:  R.  pumilum  Nutt.  T.  &  G.  Fl.  1:  551.  1840;  R.  inebrians  Lindl.  Bot. 
Reg.  1. 1471.) — ^Throughout  the  Rocky  Mountains  and  west  to  the  coast  States. 

13.  Ribes  tongiflorum  Nutt.  Ker.  Bot.  Reg.  2:  pi.  126.  1816.  A  smooth 
shrub,  1-3  m.  high:  petioles  slender,  pubescent,  at  least  when  young;  leaves 
pubescent  and  ciliate,  or  at  length  glabrous  and  shining,  pften  broader  than 
long,  thick,  3-lobed  or  sometimes  6-lobed,  bfoadly  cuneate  or  truncate  at  the 
base,  the  lobes  obtuse:  racemes  leafy-bracted,  few-flowered;  flowers  golden- 
y^ellow,  spicy-scented,  12-25  mm.  long:  calyx-tube  cylindric,  glabrous,  3-4 
times  as  long  as  the  oval  spreading  lobes:  stamens  slightly  exserted:  fruit 
black,  glabrous,  6-10  mm.  in  diameter.  /?.  aureum,  which  name  is  now  re- 
stricted to  the  plant  of  the  Columbia  watershed.  In  our  range,  among  other 
forms,  there  is  one  which  well  deserves  a  horticultural  name.  Its  fruit  is 
large,  yellowish-red,  juicy,  well-flavored,  and  highly  prized.  (The  Missouri  or 
Golden  Currant.) — ^Tliroughout  the  trans-Missoun  country. 

S3.  HYDRANGBACEAE  Dumort.     Hydrangea  Family 

Mostly  shrubs  with  simple  opposite  exstipulate  leaves  and  usually  perfect 

flowers,  solitary  or  cymoBc.    Sepals  and  petals  6.    Stamens  twice  as  many 

or  numerous,  epigynous.    Carpels  2-10,  wholly  united  or  the  apex  free,  ad- 

nate  below  (at  least)  to  the  inclosing  calyx-tube.    Beeds  numerous. — Saxi- 

fragaceae  in  part. 

Stamens  more  than  10;  ovary  inferior    .         .         .         .         .         .         .1.  Philadelphui. 

Stamens  10  or  fewer;  ovary  partly  superior. 

Cymes  man y-flowere<i:  leaves  serrate    .••••••    2.  Jamena. 

Cymes  1-3-flowered;  leaves  entire «3.  Fendlem. 
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1.  PHILADELPHUS  L.  Stringa.    Mock  Or^ge 

Freehand  divaricately  branched  shrubs  vi-ith  opposite  entire  leaves.  Flov- 
ers,  white,  show^-.  solitary-  (rarely  3;.  terminating  the  slender  branrhlftB. 
Cal>'x  4-5-i»arted.  Petals  oblong  to  obovate.  Stamens  numerous  (20-WJ. 
Styles  3-5,  free  or  united ;  o\-ar>'  inferior.  4-5-ceDed,  becoming  a  diy  faipwlp. 

Lemres  snail   3  cm.  or  le»  in  ]ength  .. 
Leavee  ^laJbratc  and  ihining  aixnre. 

CbJ>'x  efaort-hinute 1.  P.  nhidaa. 

CaJ>'x  i^lMbroMs 2.  P.  mieropkijtbm. 

Leaves  sbort-fthi^^se  oil  both  sdes 3.  P.  <      * "        '" 

Leaves  large  -4  cm.  or  more  in  lecgtb; 4.  P.  ' 


1.  PhOadelphus  nitidus  A.  N'els.  Bot.  Gaz.  42:  51.  1906.  Slendoly  and 
divaricately  branched:  leaves  rather  few,  shining  and  with  g^uoous  hue  an 
both  sides,  nearly  glabrous  above,  minutely  appressed  strigose  below,  moEtJj 
narrowly  lance-<A:>loDg.  subacute  at  both  ends,  verj-  short-petioled.  1-2  cm. 
long:  flowers  generally  at  the  ends  of  the  branchlets:  call's  cleft  briov  the 
middle,  hirsute  on  the  outside,  fcoft-pubescent  on  the  inade  of  the  kibes: 
petals  elliptiir,  entire,  v-10  mm.  long,  tutice  as  long  as  the  calyx-lobes:  Etamess 
30-40:  styles  distinct  down  to  the  ovar>';  stigmas  short,  slightly  genicolate 
at  junction  with  style. — C'afions  of  western  Colorado  and  into  Utah. 

2.  PhUadeli^as  xnicrophyUos  Gray.  PL  P'endl.  iA.  1S4S.  Freely  brasebed 
but  the  branches  ascen'iing.  k<ify:  leaves  glabrous  and  green  but  somewhat 
shining  above,  pale  and  sparsely  shon-strigose  beneath,  lance-ovate,  tapenng 
to  both  ends,  subse-isile.  J-'i  cm.  long:  flowers  solitan*  or  in  3-flowered  cymes. 
large  for  the  plant:  cah-x  glabrous  on  the  exterior:  the  lobes  softly  pub^eeDX 
within  and  on  the  niarpdris.  elliptic,  shon-acuminate:  petals  oval,  slightly 
erose-dentate  on  the  margins,  about  lo  mm.  long:  styles  imited;  the  relatnre^r 
long  stigmas  distinct  or  tlightly  coherent. — ^Southern  Colorado  and  in  Xew 
Mexico. 

3.  Philadelphus  ocddentaUs  A.  NeL*.  Biill.  Torr.  Bot.  Club  25:  374.  IS96. 
Divaricately  and  rather  rigidly  branched :  leaves  numerous,  short-hireute  on 
both  sides,  as  are  also  the  young  twigs,  oblong  to  ovate,  subacute,  with 
rounded  base:  flowers  terminal,  solitarj-  or  in  threes:  peduncles  and  reeep- 
lacles  densely  white  hirsute:  the  cal>-x-lobes  tiirsute  on  both  faces:  petak 
obovate,  l^J-i2  mm.  long:  stamens  .>A»V«:  r-iyWr.  united;  the  stigmas  distinct, 
fullv  half  as  long  as  the  stvles. — Dr\'  caf.oiir :  s^.-uih western  Wvoming  and  m 
Ut^. 

4.  Philadelphus  Lewisii  P^irsh.  Fl.  Am.  rf'rpT.  :'J20.  1S14.  Branching dinib 
1-2  m.  higli:  leaves  -y-o  cm.  lone.  r-h'^jn-ij^vjAfr^l.  subacute,  rounded  at  the 
base,  glabro'is  or  n«^riy  s^j,  with  -I'i'ir:  ciliate  ::iCiir\'e'l  hairs  on  the  maznn^ 
cal>'x  glabroi-  on  the  out-id^'.  Tnir.uteiy  pube-^eerit  on  the  inside  of  the  Iodcb: 
petals  oval.  12-lo  mm.  ior^E:  stiCTr.iis  distinct  arri  the  upper  part  o€  the  etyki 
only  lightly  coherent. — Probably  within  o-ir  nmge,  Montana  and  westnanL 

2.  JAMESIA  T.  4:  G. 

A  difF'Jsely  branching  shrub.  1-2  m.  liieh.  with  opjx.isite  exstipulate  t 
leaves  and  cyrr^ose  nowers  in  temJiial  panicles.  Caj\-x-lobes  3, 
bifid.  Pe:aLs  o,  oboviv-.  .•^tamer^-  1«.«.  the  alternator  ones  shorter:  filameots 
linear,  fiatteiiei.  acuiiiirjute.  Ovary  conical,  l-celle'i.  with  ^^o  parietal  iBMMXf- 
ov^iie-i  pLiCen'.iie:  s:y]*.-s  yj-o.  Cap-ule  incompletely  :>-5-ceiled,  int^lmimA. 
Seeds  siriate-re::c jlate. —  Edvrini^  Heller.- 

1.  Jamesia   americana  T.  k  G.  PI.  X.  A.  1:  ol<3.  1S40.     Leaves  ovale, 

m-ic-'or-ately  ^rriX*-.  c^ren  and  glah^nate  al>ove.  whit'r-canescent  beneatli  and 
(jZi  \:.r  ijfrV.o'.f'^.  1-'}  err  I.  lonz:  flow^-.r-r  In  .rmall  Vr.Tnirial  c^tnes.  the  bianclileli; 
peii:.c>-.  'iTid  r-ilic-r  wh:te-canesce:.t :  petals  w}:t'.  -jgljt];.-  hairy  witbin, 
7-lJ  L'.:n.  :o:.:g.  ]ong'-.'  than  the  ca:;o:-lorxrs  'the  latter  enlarged  in  fmit;. — 
Canon  sides  at  middle  elevations;  Wyoming  to  New  Mexico  and  west  to  UUh. 
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3.  FENDLERA  Eng.  &  Gray 

Erect  intricately-branched  shrub,  with  gmall  opposite  exstipulate  leaves 
and  large  flowers  terminal  on  the  branchlets.  Calyx-tube  S-ribbed.  Petals 
ovate-deltoid,  unguiculate,  emarginate.  Stamens  8;  filaments  2-forked  at  the 
apex,  the  lobes  divaricate  and  extended  beyond  the  cuspidate  anther.  Cap- 
sule crustaceous.    Seeds  reticulate-winged  below. 

1.  Fendlera  rupicola  Eng.  &  Gray,  Smithson.  Contrib.  S:  77.  pi.  5.  1852. 
Pubescent  or  glabrate,  branches  terete,  striate:  leaves  deciduous,  subsessile, 
oblong,  entire,  3-nerved  at  the  base:  flowers  solitary  or  in  3-flowered  cymes, 
white,  short-peduncled. — Southwestern  Colorado  and  southward. 


1.  Cercocarpus. 

2.  Cowania. 


3.  Purshia. 

4.  Coleofljyne. 
6.  Holodiacua. 


54.  ROSACEAE  Juss.    Rose  Family 

Herbs  or  shrubs  with  alternate  stipulate  leaves  (the  stipules  often  early 
deciduous)  and  perfect*  regular  flowers.  Calyx  free  from  or  adnate  to  the 
carpels,  usually  5-lobed  and  often  with  5  alternating  bractlets.  Petals  of  the 
same  number,  or  wanting,  distinct.  Stamens  perigynous  or  rarely  hypogy- 
nous,  usually  many,  sometimes  as  few  as  5.  Carpels  1-many,  distinct,  or 
adnate  to  the  calyx;  ovary  1-celled,  with  either  terminal  or  lateral  style. 
Fruit  an  achene  or  a  few-seeded  follicle. 

Fruit  not  inclosed  in  a  hollow  receptacle,  i.  e.,  the  calyx  not  con- 
stricting over  the  fruit. 
Shrubs;  pistils  few  (usually  1  or  2,  rarely  5-8). 
CarpeLs  becoming  dry  achenes. 

Ilowers  solitary,  or  in  fascicles  of  2-3. 
Style  becoming  elongated  and  plumose. 

Leaves  not  glandular-dotted;  petals  wanting 
Leaves  glandular-dotted;  petals  yellow    . 
Style  not  donating. 

Leaves  fascicled;  petals  yellow 
Leaves  opposite;  petals  wanting     . 

Flowers  panicled 

Carpels  becoming  few-seeded  follicles. 
Leaves  simple. 

Erect  and  branching  shrubs. 
Flowers  in  simple  corymbs 
Flowers  in  dense  pamdes 
Depressed-caespitose  shrubs. 
Flowers  spicate;  leaves  rosulate 
Flowers  solitary-terminal;  leaves  imbricated 
Leaves  compound. 

Pinnate;  the  pinnae  small,  numerous    . 
Bitemate;  the  leaflets  large 
Shrubs  or  herbs;  pistils  numerous. 
Woody,  at  least  at  base. 

Fruit  dry  tailed  achenes;  leaves  simple. 
Flowers  solitary;  plant  caespitose 
Flowers  subpanicled;  plant  erect 
Fruit  of  small  drupelets  crowded  on  a  spongy  receptacle. 
Leaves  simple;  stem  unarmed 
Leaves  compound;  stem  prickly  . 
Fruit  dry  achenes,  not  tailed;  leaves  compound 
Wholly  herbaceous;  pistils  becoming  dry  achenes. 

L^ives  compound  or  ternately  cleft;  style  deciduous  from  the 
achene. 
Trifoliolate;  style  lateral. 

Receptacle  dry;  flowers  vellow 

Receptacle  becoming  fleshy;  flowers  white 
Ternately  many-cleft  into  linear  divisions    .... 
Pinnately  or  digitately  compound. 
Receptacle  dry. 
Leaflets  pinnate. 

Style  basal;  leaflets  opposite 

Style  lateral;  Isaflets  interrupted        .... 

Leaflet!?  pinnate  or  digitate;  style  terminal  or  nearly  so. 

Stamens  inserted  near  throat  of  calyx,  distant  from 

the  receptacle 


6.  Physocarpus. 

7.  Spiraea. 

8.  Petrophyton. 

9.  Kelseya. 


10.  Chamaebatiaria. 

11.  Aruncus. 


12.  Dryas. 

13.  Fallugia. 

14.  Bossekia. 

15.  Rubus. 

16.  Dasiophora. 


17.  Sibbaldia.       , 

18.  Fragaria. 

19.  Chamaerhodofl. 


20.  Drymocallis. 

21.  Argentina. 


22.  Horkelia. 
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Stamena  iiuerted  near  baie  of  calyx,  near  to  the  re- 
ceptacle      23.  PotcntilliL 

Receptacle  somewhat  enIargefi-«poDK>-    .         .         .         .     24.  < 
Leaves  compoun'l;  atyie  pfrsistent  on  the  achene. 
istyie  jomteii:  the  upper  part  deeiduoos  .         .        .25. 

Istyle  not  :ointcd 26. 

Fruit  incIoMLi  in  the  peru«te&t  receptacle.  L  e.,  the  calyx  ia  oon- 
ttrictetl  over  the  fruit. 
Herhaceous:  receptacle  •lr>-. 

Calyx  With  h.j^^icea  pncklea 27. 

Calyx  not  pr.ckly 28.  ^ 

Shrubby;  receptacle  fleshy 29.  Roaa. 

1.  CERCOCARPUS  H.B.K.    Mountain'  Mahogany 

Shrubs  or  snuill  trees,  viixh  simple  evergreen  leaves.  Flowers  small,  axil- 
lar>'.  :?oIitar\'.  Cal\-x  without  bractlets:  its  tube  long,  cylindrical.  Corolla 
wanting.  Stamens  15-25.  in  2  or  :i  rows  on  the  deciduous  limb  ol  the  csdyz. 
Fruit  coriaceous.  linear,  terete,  villous,  included  in  the  enlarged  caljx-<ube 
and  tailed  with  the  elongated  and  plumose  style. 

Leaves  O'-^t  re»lr.'«-x*.  L-bovate 

Leaves  r»:&'>u.«.  fiarr'-w. 

Oblunc-lancet.'lA'e    4-0  cm.  loBC 

X.  '2-4  cEi. .  z^ 


1.  Cercocarpus  parrifolius  Nutt.  H.  4  .\.  Bot.  Beechey  Voy.  337.    1S41- 

A  shrub  rV-ii*!  -irA.  hi  eh  sometimes  twice  as  high.:  leaves  cuneate-obovate, 
coriacei-.ius.  ?#-rr.rLV  lowaris  the  obiui*  or  roundei  summit,  more  or  less  alky 
above,  densely  h'.or>--iomentos^  beneath:  flower?  on  short  slender  pediedb: 
limb  of  cul>-x  w:!h  -hort  t^-th:  tail  •■!'  achene  often  10  cm.  long. — Bleak  sumj 
slopes:  from  the  plains  ea.-t  -.:  :he  R-x-kv  Mo-intains  to  the  Pacific. 

2.  Cercocarpus  Icdifolius  N  :::.  T.  ^  O.  F!.  N.  A.  1:  427.  1540.  A  efanxb 
or  small  trre.  l-o  r...  :.:^*l:  Ivaves  er^tirr.  obiong-lanceolate.  4-6  cm.  lon^ 
thick-coriace<ius.  itiarcir.*  n-.-ir-r  or  -e-s  rev.:'. .ire.  nearly  glabrous  and  acMue- 
what  nesin' ■;*  ab-ve.  .irri?*>!y  •':zT.*T.'f^  r-r.-.-.!r.  flowers  sessile,  tomentcae, 
s<:il:tar\-  or  2->  .:i  :he  ax:l*  c:i\yx  ir-r'y  :••  :r.--:  tail  of  the  achate  at  loigth 
4-7  cm .  Ion  £  —  I' : .» h .  -a  e?  t  «r  m  \V  y ..  r:. .  r.  ^  i  r. :  -v  -r^:  :  -:•  Talif omia. 

3.  Cercocarpus  intricatus  W:i>.  }^.  o.  Air..  Aci  :.  10:  346.  1S75.  A  lav 
shrjb.  r.»rv!y  r.^'.^r^  ihaa  1  n..  Y.:zt.  ir.:r>a:^'.y  briii-cr.*-!:  leaves  linear,  doself 
Tvvoluu-.  ■A\.^i.*\i'  i  cm.  long  .:::.v r:\_-T-  :;^  :z.  :Le  fr*E<>e7iing  except  that  the 
flowers  ar. :  :r.i::?  are  m-oh  tir.allvr. — Tzii:!  E.or:beastem  Wyoming  and 
Montana  :o  l':^  and  Neva-ia. 

2.  COWAiriA  Don.     C-tt  Rose 

>hr-:.?  with  >r...s*j  c:r"ic«r'y.is  er.:iT*  or  dt^p'.y  :  •tthr-d  eland-dotted  leamea. 
F ■. :  Ti •=- r?  ? r. •:  .*  :■■ .  : -  rr:. : r. .s ■ .  ^ h ir: -rf : \ir.cit^i .  «! :i' yx< m r-r  t urbinate.  Petals  a, 
..-.♦.  v^:/-.  >:oir.rr.j  r..ir.-.vr:-.is.  ir-"2  r  -^s  ir^i^n^i  -s.:!  :r.r  yie-ials  at  the  throat 
-. : :  :-r  .■:  j ".  -yx-i  m  >^  «  j,  rr  - 1?  .s  r  -ii'.  i  :  • :.  v '  y  vil  i.:- us .  }  ri: :  c  oriaceoos.  narrovh' 
-•  -  -r    -:r.a:'r.  ror.y  ir.crj'.i«  ir.  -rhr  rriargei  cti". ;.->:-: ut*.  and  taOed  with 


1.  Cc>waniA  mezicana  Pc::.  in  Trir.?.  Liri.  ?c<r.  14  .'-To.  1S"25.  A  : 
Irjjjfi-i  j'r.r..':  r-lJ  iui.  high:  '.Lr  "irirJ:  with  i': .^.ij^t  shrKkiy  ii^ht- 
«■■:■:■.>-■  :  ..1  r*:  i-="^  -.  ^-  ^  7  7  ^-'  Tt~.  j te  u :  • :  r.  thr  ?h •:  r:  :  r.-. i.  c r.'. r > .  rmtfaie-obewate 
~  .  .:..-r.  plr-i.:-.:-=-.y  ..^'T-lr-r-r-i.  '::ar>:  crrrz.  AZ<\r.  i-in-.r-r.:  r-^  r<-s«ath:  floaiH 
y*"-  ■•  irje  c^y-x-- J: -■  .^ti-^TLiiat^  i':-c  i  ficr:  zIjil  l-"i7-r.air>-  pcdied:  lafl 
f-f  ::.•  .»:br.rjr  :i:  L-i^r:"!  5  ct::.  IctLZ  ir  =i:t*-. — N;.r.i*rL  Vith  and 
t "I 'i : .ri- .  : o  c^r:: riL^  M rxiw:'. 

3.  PURSHIA  DC. 

.\  l:v  :L:r>ji:r*y->r..:.cu-.:  rrL-jTrit-e  ^Ir-b    cr  ^.  "V  -*^ ''^th*  taller 
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lets.  Calyx  funnel-shaped.  Petals  exceeding  the  calyx-lobes,  yellow.  Sta- 
mens about  25,  in  one  row.  Carpels  1,  or  sometimes  2,  narrowly  oblong. 
Fruit  pubescent,  attenuate  at  each  end,  exserted. 

1.  Purshia  tridentata  DC.  Trans.  Linn.  Soc.  12:  158.  1817.  Prostrate- 
spreading,  or  an  erect  shrub  1-3  m.  high,  with  brown  or  grayish  bark;  the 
young  branches  and  numerous  short  branchlets  pubescent:  leaves  cuneate- 
obovate,  3-lobed  at  the  apex,  petioled,  white-tomentose  beneath,  greener 
above:  calvx  tomentose  with  some  glandular  hairs:  petals  spatuJate-obovate: 
carpels  oblong,  densely  pubescent,  striate,  attenuate  at  each  end,  8-12  mm. 
long,  exserted.  (Kumia  tridentaUij  in  lit.) — ^Throughout  the  Rocky  Moun- 
tains, and  west  to  California  and  Oregon. 

4.  COLEOGYNE  Torr. 

A  diffusely  branched  somewhat  spinescent  desert  shrub,  with  coriaceous 
leaves  and  flowers  terminal  on  short  branchlets.  Flowers  yellow,  showy, 
subtended  by  1  or  2  pairs  of  3-lobed  bractlets.  Calyx  with  a  membranaceous 
margin,  colored  within.  Stamens  numerous,  inserted  upon  the  base  of  a 
tubular  torus  which  includes  the  ovary.  Style  lateral,  very  villous  at  base, 
twisted,  exserted,  persistent.    Fruit  glabrous,  included. 

1.  Coleogyne  ramosissima  Torr.  PI.  Frem.  8.  pi.  4.  1850.  The  short  rigid 
branches  opposite  and  spinescent;  bark  gray:  leaves  approximate  upon  the 
branchlets,  hnear-oblanceolate,  puberulent  with  appressed  hairs  attached  by 
the  middle:  tube  of  the  torus  membranaceous,  dilated  below  and  narrowed 
to  the  shortly  5-toothed  apex^  densely  white-villous  within:  achene  somewhat 
compressed,  the  obtuse  apex  mcurved. — From  southern  Colorado  to  southern 
Caliiomiak 

6.  HOLODISCUS  Maxim. 

Unarmed  shrubs  with  simple  toothed  or  lobed  exstipulate  deciduous  leaves, 
and  terminal  panicles  of  numerous  white  flowers.  Calyx  deeply  5-cleft^  nearly 
rotate.  Petals  5,  rounded.  Stamens  20,  inserted  on  an  annular  pengynous 
disk.  Pistils  5,  distinct,  becoming  1-seeded  hairy  carpels,  tardily  dehiscent 
by  the  dorsal  suture,  or  indehiscent. 

1.  Holodiscus  dumosus  (Nutt.)  Heller,  Cat.  N.  A.  PI.  4.  1898.  Low  shrub 
with  slender  branches,  4-10  dm.  high:  leaves  small,  ovate,  incisely  toothed, 
glabrate  above,  white-tomentose  beneath,  cuneate  into  a  short  margined 
petiole:  panicle  branched,  dense:  calyx  tomentose;  the  lobes  acute,  spreading: 
carpels  5,  compressed,  hirsute.  (H.  microphyllus  Rydb.  Bull.  Torr.  Bot. 
Chib  31:  559.  1904.)— Colorado,  west  to  the  Sierras. 

6.  PHYSOCARPUS  Maxim 

Shrubs  with  simple  toothed  or  lobed  alternate  leaves,  membranaceous  de- 
ciduous stipules,  and  rather  large  white  flowers  in  simple  terminal  corymbs. 
Calyx  5-cleft,  persistent.  Petals  5,  rounded,  sessile.  Stamens  numerous, 
pengynous.  Carpels  1-5,  distinct,  often  stipitate,  becoming  membranaceous 
mflated  capsules;  ovules  few  to  several.  Seeds  with  shining  stony  testa. — 
iPpylaster  of  Am.  authors.) 

Carpela  somewhat  inflated. 

Leaves  evidently  pubescent 1.  P.  pubesccns. 

Leaves  glabrous  or  glabrate.  , 

Pedicels  conspicuously  bracteate 2.  P.  Ramaleja. 

Pedicels  ebracteate.  .     , ,    ,  « 

Mature  carpels  twice  as  long  as  the  calyx,  2,  united  below  .  3.  P.  mtermediiu. 

Mature  carpels  not  surpassing  the  cal3^,  1  or  2.  united  nearly 

to  the  summit 4.  P.  monogynuB. 

Caipeb  compressed  laterally 5.  P.  malvaceus. 
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1.  PhjBOcarpus  pnbescens  (Rydb.)  A.  Xek.  A  shrub  about  1  m.  lu^ 
with  strict  branches  and  light  ctJored  shreddy  bark;  pubescent  with  bntnrhtn 
or  stellate  hairs:  leaves  orbicular  with  cordate  base,  slightly  54obed  and 
doubly  crenate,  about  2  cm.  long:  sepals  densely  stellate-tomentose,  ovate, 
obtuse:  petals  broadly  obovate,  about  onf:  third  longer  than  the  sepals:  ovariei 
densely  stellate-tomentose,  united  to  above  the  middle;  carpets  not  modi 
inflated,  the  apex  straight  or  perhaps  somewhat  spreading  in  fruit.  (Optk- 
Uuter  puh&tceru  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  20S.  1900.;— Montana  to 
Colorado  and  Utah. 

2.  Phjrsocarpus  Ramaleyi  A.  XeLs.  Shrubbv,  1-2  m.  hi^;  the  stems 
brown  with  fibrous-shreddy  bark:  young  branc£lets  green,  glabrous:  loives 
broadly  ovate  or  subcordate,  some  indsely  3-lobed,  the  margin  more  or  km 
doubly  crenate-dentate,  2-7  cm.  long:  cor>-mb  many-flowered;  the  slender 
pedicels  each  subtended  by  a  conspicuoas  bract ;  bracts  spatulate  or  obovate, 
sometimes  toothed  or  lobed:  pubescence  on  pedicels  soft  and  rather  long, 
somewhat  tufted  and  substellate:  cah-x  short,  noarj'-tomentose :  sepals  orate, 
acute,  about  3  mm.  long:  petab  slightly  exceeding  the  sepals:  anthers  dark 
purple:  ovaries  four,  densely  pubescent;  carpels  elliptic,  mflated,  more  than 
twice  as  long  as  the  sepals,  about  7  mm.  long,  nearly  distinct,  pubescent,  uso- 
allv  three  maturing  ^sometimes  only  two;.  (Opulafter  braeUatiu  Rydb.  BuIL 
Torr.  Bot.Club31:  55S.  1904:  O. /^/i ma/e»/i  A.  Nels.  Bot.  Gaj.  34:  367.  1902.J 
— Cai^ons  of  the  Colorado  Rocky  Mountains. 

3.  Physocarpus  intomedius  'Rydb.;  \.  Neb.  Shrub  1-2  m.  hig^:  leaves 
orbicular  in  outline,  'vMi  rounded  lobr:^,  2-6  cm.  long,  obtuse  or  subcordate 
at  base,  crenate:  pe*^liceLi  and  cahTC  finely  puV>e«cent:  ovaries  3  or  4,  rarely  2, 
pube-scent,  unitea  below:  carpels  0-7  mm.  long,  rounded  or  obtuse  at  apex, 
tipped  with  a  subulate  .style.  Phyjf{0<yirpiM  opiVfrAiut,  in  part.  {OpuUuUr 
intermedius  Rydb.  Brit.  >fan.  402.  V.ff)l., — From  the  Mississippi  to  central 
Colorado. 

4.  Physocarpus  monogynus  ^Torr.;  A.  Xeli.  \  low  shrub,  5-8  dm.  higji, 
branching  fre<:ly:  leavf-s  Jisually  glabrate.  deltoid-ovate  in  outline,  incisely 
3-lobed:  the  lobes  neiirly  equal,  with  crenate  or  incised  secondary  lobes: 
corj'mb  few-flo'Aerf-<J  1  p'rtaU  comparatively  large,  often  rose-tinted:  carpds  I 
or  2:  if  2,  adnate  nf-urly  to  the  summit,  s/jmewhat  inflated,  about  equaling 
the  cahTC.  l-f^red^-d:  hef-d  obovoid.  Phyttocarp^jji  Torreyi.  {Spiraea  monogyna 
Torr.  .\nri.  Lye.  .V.  V.  2;  194.  1S27;  O.  gla^jraij*  Rydb.  Bull.  Torr.  Bot.  dub 
31:  559.  I'/jl.y — In  the  mountains  of  Colorado. 

5.  Physocarpus  malyaceus  ^Greene;  A.  Xel*.  Shrub  1-2  m.  hi^:  leaves 
digitately  5-veme<i.  orbicular  or  oval.  sometim*-=  3-lobed  above  the  middle;  the 
secon'iarj'  lof-Kr«  crenate:  inflorescence  .-teII^te-toment'^*se,  few-flowered:  cal^ 
large,  broadly  cam]>anulate.  at  maturity  the  lor^.-  connivent  over  the  fmit: 
carpebi  2,  connate  nearly  to  the  .s'lmmit,  compre^se*^!.  forming  a  bifid  fruit  Uke 
tlinX  of  a  Lepidi'im.  '\fiU\a  mnharea  Greene.  Pitt.  2:  30.  1S89;  Omikuter 
pa  vc ^floruH  1  le  1  ler,  Bu II .  Torr.  Bot .  C 1  ub  25 :  5S 1 .  1  SO S .; — Western  Wjrcxning 
to  Utah  and  Oregon. 

7.  SPIRAEA  L.     Meadowsweet 

.Shrubs  with  simple  alternate  exstipulate  leaves  and  perfect  flowers  m 
compKjund  con.Tnb-s,  or  in  panicle--  or  spikes.  The  f>ersistent  calyx  5-deft; 
the  5  |>etaL;  and  numeroas  stamens  inserted  together  uix>n  it.  Carpels  5, 
diiftiiict,  alternate  with  the  cah'x-lobes,  f^ecoming  drj-  cartilaginous  aevenl- 
see^ie'l  foUicles.    .See*^!--  -small;  with  thin  membranous  te.sta. 

I-^ave*  lance  '■>-%  Tm.  >^T.s[  :  Ao'^Ftan  white 1.  S.  loeida. 

I.«ivea  ftTTiA-'l  '2-4  tti.  >>r-;5  :  flowers  rose-<y^,Ior 2.  S.  dcnaflflfa. 

1.  Spiraea  lucidaDougl.  Hook.  Fl.  Bor.  Am.  .Sept.  1:  172.  1S33.  Glabrov^ 
the  stems  u.sij'dlly  hirnple  and  erect.  4-S  dm.  high:  leaves  .small  below,  lai^ger 
upward,  oval  or  *lI:pt:c-oblong,  inci.-^rly  -errate  arourid  the  obtuse  or  acute 
summit,  pale  and  glaucescent  beneath:  inflorescence  a  compound  ooiTinby 
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the  flowers  white:  calyxrtuhe  campanulate,  with  short  ovate  lobes:  follicles  5, 
2-3  mm.  long,  glabrous  or  puberulent.  S.  bettdaefolia. — ^Through  northern 
Wyoming,  Montana,  and  westward. 

2.  Sniraea  4ensiflora  Nutt.  T.  &  G.  Fl.  N.  A.  1:  414.  1840.  Lower,  rarely- 
more  than  4  dm.  high:  stems  .usually  decumbent  and  branching,  e^ecially 
above:  leaves  elliptic,  sharply  serrate  around  the  obtuse  siunmit,  glabrous, 
2-4  cm.  long:  corymbs  small,  terminating  the  numerous  branchlets,  compact: 
flowers  rose-color:  otherwise  much  hke  the  preceding.  S.  hetuLaefolia  rosea. — 
Subalpine;  from  the  Teton  Mountains,  Wyoming,  northwestward. 

8.  PETROPHYTON  Nutt. 

Stems  very  short,  caespitose,  woody.  Leaves  crowded-rosulate,  entire, 
without  stipules.  Flowering  stems  scapose,  sparsely  leafy-bracted.  Flowers 
perfect,  in  dense  cylindrical  simple  or  compound  spikes.  Disk  free  above, 
nearly  entire.  Filaments  distinct,  rather  longer  than  the  spatulate-oblong 
obscurely  pubescent  petals.    Stignk  simple;  ovules  2-3;  the  seeds  1-2. 

1.  Petrophyton  caespitosum  (Nutt.)  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  206. 
1900.  Densely  mattea:  leaves  rosulate,  about  1  cm.  long,  silky-villous: 
scapes  5-20  cm.  high:  flowers  white:  calyx  silky-vUlous,  the  segments  ovate, 
acute.— On  shelving  exposed  rocks  in  the  mountains;  northern  Wyoming, 
Montana,  and  westward. 

9.  KELSEYA  Rydb. 

Densely  caespitose,  the  matted  tuft  consisting  of  the  short  freely  branched 
fascicled  stems.  Leaves  closely  imbricated  the  whole  length  of  the  branchlets, 
long-persistent  (only  the  outer  ones  remaining  green).  Flowers  solitary  at 
the  ends  of  the  branchlets,  on  pedicels  so  short  that  they  remain  concealed 
by  the  leaves  that  surround  them.  Caljrx  hirsute,  the  5  oblong  obtuse  lobes 
longer  than  its  tube.  Petals  spatulate,  twice  as  long  as  the  calyx.  Stamens  10, 
eqiialing  the  petals,  inserted  on  the  margin  of  the  entire  wholly  united  disk. 
Carpels  5.  glabrous;  the  slender  styles  as  long  as  the  stamens;  ovules  pend- 
ulous.—firio^nia  Wats.  Bot.  Gaz.  15:  241.  pi.  14.  1890. 

1.  Kelseya  uniflora  (Wats.)  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  207.  1900. 
(Characters  as  given  above.)  (Eriogynia  uniflora  Wats.  1.  c.) — Big  Horn 
Mountains,  Wyoming;  also  in  Montana. 

10.  CHAMAEBATIARIA  Maxim. 

A  stout  diffusely  branched  glandular  pubescent  shrub.  Leaves  coriaceous, 
small,  bipinnately  dissected,  stipulate.  Flowers  in  a  leafy  terminal  racemose 
panicle,  perfect,  white.  Follicles  coriaceous,  1-valved,  connate  at  base,  sev- 
eral-seeded. 

1.  Chajnaebatiaria  millefolium  (Torr.)  Maxim.  Act.  Hort.  Petrop.  6:  225. 
1879.  More  or  less  tomentose:  leaves  narrowly  lanceolate  in  outhne,  scattered 
or  fascicled  at  the  ends  of  the  branches,  with  very  numerous  (about  20)  pinnae 
and  minute  oblong  obtuse  leaflets  (about  6  pairs) :  the  erect  acute  lobes  of  the 
calyx  nearly  eaualin^  the  orbicular  petals:  carpels  5,  pubescent. — Western 
Wyoming  to  California. 

11.  ARUNCUS  Adans.    Goat's  Beard 

A  large  herb,  with  bi-  or  tri-temately  divided  leaves.  Flowers  dioecious, 
small,  white,  in  numerous  filiform  panicled  spikes.  Calyx  marcescent  in  fruit. 
Stamens  hj'pogynous.    Carpels  cartilaginous,  1-valved,  distinct,  few-seeded. 

1.  Anincus  Sylvester  Kost.  Ind.  Hort.  Prag.  15.  1844.  Smooth,  branching, 
7-15  dm.  high:  leaves  large;  leaflets  thin,  sparingly  villous  beneath,  ovate  to 
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lanceolate,  acuminate,  sharply  and  laciniately  doubly  toothed,  the  tennmal 
one  broadest:  panicle  large  and  compound,  pubescent:  filaments  loD^-ezaerted: 
carpels  ^5,  smooth.  [A.  Aruncus  {L.)  Karst.] — Across  the  continent;  rarem 
our  range. 

12.  DRTAS  L.     Alpixe  Avens 

Dwarf  and  matted  slightly  shrubby  plants,  with  simple  toothed  leaveB  and 
large  solitary'  flowers  on  slender  scapes.  Cah-x  open,  shaUow-salverfonn, 
8-9-parted.  Petab  S-9.  longer  than  the  cah'x.  Carpels  many  (indefinile)^ 
inserted  on  the  dry  receptacle;  style  terminal,  persistent,  elongated  and  pta- 
mose  in  fruit. 

1.  Dryas  octopetala  L.  Sp.  PI.  501.  1753.  Leaves  oblong-ovate,  eoaraely 
crenate-toothed.  obtuse  at  each  end.  clothed  with  a  white  tomentum  beneath, 
the  veins  prominent,  the  margins  re  volute:  sepals  linear. — Alpine;  hi^  peaki 
of  Colorado  and  northward  th^ughout  British  America  to  Greai]aDd7 

13.  FALLUGIA  Endlich. 

A  low  undershrub  with  pinnately  lobed  leaves  and  white  showy  flowers 
somewhat  panicled  on  long  peduncles.    Cah-x-tube  \'ilIous  within,  the  5  lobes 
with  alternate  linear  bractlets.     Petals  5.    Stamens  numerous,  inserted  in  a 
triple  row  upon  the  margin  of  the  turbinate  cah-x-tube.    Carpels  ^bibroas,  * 
included:  the  style  lateral,  very  villous  at  base,  twisted,  exserted.  persistent. 

1.  Fallugiaparadoxa  (Don.)  Endlich.  Gen.  PI.  1246.  ISIO.  Muchbrandbed 
with  somewhat  \'irgate  slender  branchlets:  epidermis  white,  persistent:  leaves 
scattered  or  fascicled,  somewhat  >'ilIous,  cuneate  and  attenuate  into  a  linear 
base,  pinnately  3-7-cIeft  above.  [F.  acuminata  {,Wooton>  Rydb.] — From  Colo- 
rado to  California  and  southward  into  Mexico. 

14.  BOSSEKIA  Xecker.     False  Rasfbesrt 

Low  unarmed  shrubs,  with  simple  alternate  petioled  ribbed  and  lobed 
leaves  with  cordate  ba.-=es.  Flowers  showj-,  s*jlitar>-  or  in  small  panicles;  re- 
ceptacle flat.  Sepals  ovate  or  ovate  lanceolate,  acuminate  or  with  foliaccons 
tip.  Petals  large,  oval  or  obovate.  white  lor  rarely  pink).  Stamens  nu- 
merous. Carpels  many,  on  a  nearly  flat  scarcely  spongj-  receptacle,  more  cr 
less  pubescent  and  fleshy,  the  carpellarv  w:ill  developing  eitho'  a  dry  cap  or 
a  wing:  the  deciduous  styles  clavate  and  nearly  terminal. 

Flowers  soIitAO' 1.  B. 

Flowers  panicled  .         .         .         .  ,         .         .     2L  B, 

1.  Bossekia  deUdosa  ^ James)  A.  XeLs.  Shrub  7-12  dm.  hi^:  branclieB^ 
young  leaves,  and  cal\-x  tomentose-pubescent  or  puberulent:  leaves  renifonn- 
orbicular.  rugose,  more  or  less  '.i-o-iobed.  finely  serrate-toothed:  flovefs 
white,  about  5  cm.  broad:  sepals  with  a  dilated  aciimination:  fruit  purpliBh, 
large,  glabrous:  the  carpels  slightly  winged:  the  "flavor  not  agreeable  to  the 
human  palate."  Rubia  delicio^us  James.  (Oreobatixs  deliciosus  Rydb.  ~  ~ 
Ton*.  Hot.  Club  30:  275.  19* J3.) — Canons  in  the  Colorado  mountains. 

2.  Bossekia    panrifiora    fXutt.j    Greene,    Leaflets    1:  211.  1906. 

1-2  m.  high:  dark  green  and  smooth  or  more  or  less  glandulazHpubeaecnfty 
becoming  brown  and  shreddy:  leaves  palmately  and. nearly  equalhr  54obcd, 
cordate  at  base,  unequally  serrate,  16--25  cm.  broad,  glabrous  or  I 


tomentose.  the  veins  beneath  as  well  as  the  petioles  and  peduncles  asuBr 
more  or  less  hispid  with  gland-tipped  hairs:  flowers  white,  ^5  cm.  bmd: 
cah-x  dea«#rly  tomentose:  carpels  verj*  numerous,  tomentose:  fruit  red,  krK 
and  pleasantly  flavored.  R.  \utkanus  Moc.  ' Rubacer  parriflomm  B^dbl 
I.  c.  275.;    SaLmox  Berbt. — Colorado,  northward  and  westwsurd- 
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16.  RUBUS  L.    Raspberries  and  Blackberries* 

Mostly  prickly  shrubs  or  sometimes  almost  herbaceous  plants,  with  tri- 
foliolate  or  pimiately  compound  leaves,  with  adnate  stipules.  Flowers  white 
or  purple,  in  panicles  or  corymbs  or  sometimes  solitary.  Receptacle  conical, 
hemispherical,  or  nipple-shaped.  Sepals  and  petals  5.  Stamens  numerous. 
Styles  filiform :  carpels  numerous,  becoming  drupelets  and  formins  an  aggre- 
gate fruit  on  tne  fleshy  receptacle.  Ours  are  Raspberries  in  which  the  fruit 
separates  from  the  receptacle;  in  the  Blackberries  the  receptacle  and  the 
carpels  detach  together. 

Stems  herbaceous;  prickles  often  wanting 1.  R.  americanus. 

Stems  woody,  very  prickly 2.  R.  strigosus. 

1.  Rubus  americanus  (Pers.)  Brit.  Mem.  Torr.  Club  5:  185.  1894.  Stems 
short,  trailing  or  ascending,  imarmed:  leaves  few,  of  3-5  rhombic-ovate  or 
ovate-lanceolate,  doubly-serrate,  thin  smooth  leaflets,  2-4  cm.  long:  peduncle 
1-3-flowered:  petals  small,  white:  fruit  small,  of  few  red  drupelets.  R.  trU 
florus. — Said  to  occiu*  in  Colorado;  from  northern  Wyoming  east  to  the  Atlan- 
tic. 

2.  Rubus  strigosus  Michx.  Fl.  Bor.  Am.  1:  297.  1803.  Stems  biennial, 
woody,  erect,  pricklv  with  stiff  straight  bristles,  glandular  when  young, 
somewhat  glaucous:  leaflets  oblong-ovate,  inciselv  serrate,  whitish-pubescent 
below,  the  lateral  ones  sessile:  petals  as  long  as  the  sepals:  receptacle  oblong: 
fruit  hemispherical,  light  red,  of  excellent  flavor.  The  Wild  Red  Raspberry.  - 
— ^Throughout  the  Rocky  Mountains  and  eastward. 

16.  DASIOPHORA  Raf.    Shrubby  Cinquefoil 

A  freelv  branching  shrub;  the  branchlets  often  slender.  Leaves  pinnate, 
the  small  leaflets  with  entire  margins;  stipules  scarious,  sheathing.  Calyx 
salver-form,  with  5  bractlets  alternating  with  the  5  sepals.  Petals  5.  Sta- 
mens about  20.  Style  clavate,  glandular  upward,  inserted  near  the  base  of 
the  ovary;  stigma  large,  4-lobea.  Achene  densely  villous,  as  is  also  the  re- 
ceptacle.— Potentilla  in  part. 

1.  Dasiophora  fruticosa  (L.)  Rvdb.  Mem.  Dept.  Bot.  Columbia  Univ. 
2:  188.  1898.    A  freely  branched  shrub,  3-10  dm.  high,  silky- villous:  leaves 

E innate;  leaflets  5-7,  linear-lanceoLate,  entire,  rather  crowded,  usually  white 
eneath  and  the  margins  revolute:  flowers  terminal,  cymose  or  solitary: 
petals  yellow,  15-25  mm.  broad,  longer  than  the  ovate  calyx-lobes  and  bract- 
lets.  Potentilla  Jrvticosa. — Creek  banks  and  boggy  ground;  throughout  the 
Rocky  Mountains  and  across  the  continent  to  the  northward;  also  in  Eiu'ope 
and  Asia. 

17.  SIBBALDIA  L. 

Dwarf  and  caespitose  arctic  or  alpine  perennials,  with  thick  trifoliolate  stip- 
ulate leaves  and  cymose  flowers  on  scajje-like  nearly  leafless  peduncles.  Leaf- 
lets few-toothed  at  the  truncate  summit.  Calyx  persistent,  nearly  flat,  with 
5  sepals  and  5  bractlets.  Petals  5,  yellow,  narrow,  minute.  Carpels  5-10, 
on  a  dry  receptacle;  style  lateral. 

1.  Sibbaldia  procumbens  L.  Sp.  PI.  284.  1753.  Densely  tufted,  the  creep- 
ing stems  5-20  cm.  long,  leafy  at  the  extremities:  leaflets  obovate-cuneate, 
somewhat  villous:  peduncles  about  equaling  the  leaves:  petals  shorter  than 
the  sepals:  achenes  on  very  short  hairy  stipes. — North  in  the  mountains  from 
Colorado,  and  then  across  the  continent. 

18.  FRAGARIA  L.    Strawberry 

Acaulescent  stoloniferous  perennials,  with  palmately  trifoliolate  leaves 
tufted  at  the  base  and  having  memoranous  stipules,  and  white  cymose 
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flowers  upon  short  erect  scapes.  Leaflets  obovateHnmeate,  coarsely  toofthed. 
Cah"x  deeply  o-lobed  and  o  bracteolate.  Petab  5.  Stamens  numerous. 
Caipels  many,  in  fruit  on  a  large  fleshy  scarlet  receptacle;  styles  lateral. 

Lemves  not  glmuco'^;  pu'r,49cence  of  scapes  mn'l  petioles  spreading  or  re- 
flexed. 

Leafleu  subaesaile:  acher.M  «uper£cial  .     1.  F.  amcrieaaa. 

Leaflets  petiolate:  achenea  :r.  le^  p;r9 2.  F.  plmxjptXaJm, 

Leaves  aomevhat  glaucou*:  puh«««ence  of  scapes  an  i  petioles  appressed. 

Leaflets  mo<ierate'.y  thick,  obovate;  scape?  ^everai-fioverea     .         .     3.  F.  oralia. 

Leaflets  thin,  oblorig-cur.ea'.e;  scapes  few-flowered  .         .    4.  F. 


1.  Fragaria  americana  Porter  Brit.  Bull.  Torr.  Bot.  Gub  19:  222. 
1S&2.  Rootstock  short:  leaves  thin.  =oon  glabrate  on  both  sides:  petkte 
slender,  5-10  cm.  long,  sparingly  silky  with  spreading  hairs,  often  becoming 
nearly  glabrous:  leaflets  'i-S  cm.  long,  rhombic-obovate,  mostly  acute,  in- 
cisely  and  deeply  serrate:  runners  verj-  slender  and  long:  scape  8—15  cm- 
long,  seldom  much  longer  than  the  petioles,  sometimes  leafy-bracteate:  fruit 
ovoid.  S-15  mm.  lone.  rei.  achenes  5U[>erficiaI.  F,  re^ca  in  part.  (F.  brae" 
teata  Heller,  Bull.  Torr.  Bot.  Gub  25:  VM.  ISOS.— Throughout  our  ran^ 
and  eastward. 

2.  Fragaria  platypetaJa  Rydb.  Mem.  Dept.  Bot.  Columbia  I'niv.  2:  177. 
189.S.  Rootstock  verj-  thick  and  woody:  leaves  glabrous  and  glaucous  above. 
appressed-silky  beneath:  petioles  2-2*")  cm.  long,  silky-\'illou3  with  long 
spreading  or  reflexed  hairs :  leaflets  broadly  cuneate  or  obovate.  2-S  cm.  longr 
coarsely  serrate  or  crenate  above  the  middle,  more  or  less  petiolate:  nmziers 
rather  thick:  scape  S-15  cm  high,  rarely  exceeding  the  leaves,  several-flowered, 
often  leafy-bracteate:  flowers  large.  l->-25  mm.  in  diameter:  sepals  and  bract- 
lets  lanceolate:  petals  suborbicular.  about  twice  as  long  as  the  sepals:  fruit 
hemispherical:  the  achenes  in  rather  .'ihallow  pits.  F.  virginiana  m  part. — 
L'tah  and  Wvoming  and  northwestward. 

3.  Fragaria  ovalis  L^hm.  Rydb.  Bull.  Torr.  Bot.  Club  33:  143.  1906. 
Rootstock  short.  mfyJerately  thick;  leaves  firm  and  rather  thick,  somewhat 
glaucous,  almofrt  gla?jrou.s  above.  iippre5.^:d-pube=cent  beneath:  petioles  and 
scapes  subeq'ia!,  from  ^ieri-ely  appres-e-i-pube.-cent  to  almost  glabrate; 
leaflets  broadly  obovate.  ;>-.5  cm.  Jor.2.  evi-ien^Iy  petiolate.  coarsely  toothed, 
the  lateral  ones  very  oblique  at  ba.se:  runner-  slender,  neariy  glabrous:  sepak 
and  bractlets  oblonz-Ianceolate.  acute:  petal-  obovate.  one  half  longer  tnan 
the  sepals:  achen«^-s  in  shallow  pi's.  F.  T'ToVpra  Baker  and  Rydb.  Mem. 
Dept.  Bot.  Columbia  Univ.  2:  1**1.  1  v*>:  F.  p^imla  Rydb.  1.  c;  F.  firma  Rydb. 
1.  c.  1S4., — From  Canada  to  New  Mexico  and  Nevada. 

3<z.  Fragaria  ovalis  glauca  >  Wats.  A.  Xels.  Leaves  thin,  less  pubeseoit 
as  are  also  the  p^-tioles  and  j-capeTJ.  [F.  glauca  Wats.;  Rydb.  L  c.  183.] — 
The  commoner  :-\'nn  i.'^i  our  range. 

4.  Fragaria  pa uci flora  Rydb.  Mem.  Dept.  Bor.  Columbia  Univ.  2:  183. 
ISOS.  Rootrrtock  slender:  lf-avf;s  thin  and  glaucous,  almost  glabrate  abore^ 
soon  glabrate  beneath:  petiolf-s  and  scapes  more  or  less  appreaased-olkT; 
leaflets  cuneate.  --ub sessile,  coarsely  t<^>othed  above  the  middle,  scarcriy  ob- 
lique at  base:  scape  2-4-flowered.  s^-Idom  excee<iing  the  leaves:  flowers  IO-I9 
nmi.  in  diameter:  bractlets  and  sepah  lanceolate:  p^.-taN  obovate: : 
in  deep  pits.    /'.  v^^^.ca  Wats,  in  part. — ^Same  range  as  the  preceding. 

19.  CHAMAERHODOS  Bunge 

Small   erect  and  branching  glandular-pubescent  herb-,  with  leaves ^j 

cleft  into  hnear  .-earner.:  a  and  a  dichotomously  c>-mose  inflorescence.  CUfx 
campanulat^-,  d'^r^rply  .3-cIeft.  the  ba.^  line^i  \i-ith  a  m<=-mbranous  disk  wlueii  m 
den.sely  ?^earie«i  a*  the  margin.  Stamens  5.  opposite  the  white  petals^  in- 
serted -A-ith  them  in  the  sinuses  of  the  cah-x  above  the  disk:  filaments  sbort. 
Pistils  .>-10.  on  a  dr>'  villous  receptacle;  subulate  styles  inserted  near  the  ban 
of  the  ovarj-. 
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1.  Chajnaerhodos  erecta  (L.)  Bunge,  in  Ledeb.  Fl.  Alt.  1:  430.  1829. 
Stem  slender,  paniculately  branched  above,  1-3  dm.  high:  radical  leaves 
rosulate,  temately  or  bitemately  many  cleft:  sepals  lanceolate,  nearly  equal- 
ing the  short  white  obovate-cuneate  petals. — ^From  Canada  to  Wyoming  and 
northwestward. 

20.  DRYMOCALLIS  Fourr. 

Perennial,  usually  glandular-viscid  herbs,  with  i)innate  leaves  and  irreg- 
ularly cymose  flowers.  Sepals  5,  with  5  alternating  bractlets.  Petals  5, 
white  or  yellow.  Stamens  20-30,  in  five  fascicles  on  the  thickened  margin  of 
a  disk  around  the  receptacle.  Receptacle  hemispheric,  bearing  the  numerous 
pistils.  Style  inserted  near  the  base  of  the  ovary,  thickened  and  glandular  a 
little  below  the  middle  and  tapering  to  both  ends;  the  stigma  minute. — Pen 
tentUla  in  part. 
• 

Petals  white,  often  turning  yellowish  in  drying. 
Petals  and  sepals  subequal. 

Inflorescence  crowded;  leaves  densely  pubescent    .         .         .     1.  D.  arguta. 

Inflorescence  open;  leaves  glabrate  .         .         .        .         .     2.  D.  convallaria. 

Petals  distinctly  longer  than  the  sepals  •  .  .  .  .  3.  D.  pseudonipestris. 
Petals  evidently  yellow. 

Petals  and  sepals  subequal 4.  D.  glandulosa. 

Petals  distinctly  longer  than  the  sepals. 

Inflorescence  crowded;  the  plant  glandular-hirsute  .         .     5.  D.  fissa. 

Inflorescence  open;  the  plant  viscid-glandular  .         .         .     6.  D.  glutinosa. 

1.  Drymocallis  arguta  (Pursh)  Rydb.  Mem.  Dept.  Bot.  Columbia  Univ. 
2:  192.  1898.  Erect,  stout,  glandular  and  villous  pubescent,  3-7  dm.  high: 
leaflets  of  basal  leaves  7-11,  ovate  or  rhomboid-ovate;  the  terminal  one 
cuneate,  the  others  rounded  at  base  and  somewhat  obhque;  all  incisely  ser- 
rate: stem  leaves  with  few  leaflets  and  often  subsessile:  flowers  white,  densely 
cymose:  petals  obovate,  scarceljr  longer  than  the  acute  sepals.  PotentiUa 
arguta  Pursh. — From  Colorado  ea*stward  to  the  New  England  States. 

2.  Drymocallis  convallaria  Rydb.  1.  c.  193.  Sparsely  long-villous,  viscid- 
glandular  above,  4-8  cm.  high,  somewhat  branched  above:  basal  leaves  with 
9-11  glabrate  or  somewhat  pubescent  obovate  obtuse  incisely  serrate  leaflets, 
on  long  petioles,  villous  at  base;  the  stem  leaves  smaller,  with  subacute  leaf- 
lets: cyme  branched;  the  flowers  on  short  pedicels:  calvx  villous,  glandular- 
viscid  :  petals  obovate,  white,  drying  yellowish,  scarcely  longer  than  the  sepals 
which  are  much  longer  than  the  bractlets.  PotentiUa  glandulosa  Lindl.  in 
part. — From  Wyoming  to  Washington. 

3.  Drymocallis  pseudorupestris  Rydb.  1.  c.  194.  Sparingly  glandular- 
villous,  the  slender  striate  stems  with  ascending  branchlets  above,  2-4  dm. 
high:  basal  leaves  short-petioled,  with  7-9  sparsely  pubescent  or  glabrate 
leaflets;  the  terminal  one  obovate  or  cuneate-flabelliform;  the  lateral  ones 
obliquely  elliptic  or  suborbicular;  all  incisely  serrate,  with  ovate  mucronu- 
late  teeth;  stem  leaves  few,  with  3-5  leaflets:  inflorescence  open,  the  flowers 
on  slender  pedicels :  calyx  viscid-villous,  scarcely  enlarged  in  fruit :  petals  ob- 
ovate, white,  drying  yellowish,  exceeding  the  sepals  bjr  a  third:  bractlets 
much  smaller  than  the  sepals. — ^Through  northern  Wyoming  to  Washington. 

4.  Drymocallis  glandulosa  (Lindl.)  Rydb.  1.  c.  198.  Viscid  and  glandular- 
hairy,  especially  upward,  the  stem  simple  below,  irregularly  branched  above: 
basal  leaves  petioled,  pinnate  or  interruptedly  pinnate;  leaflets  7-9,  sparingly 
hairy  or  glabrate  above,  obovate,  obtuse.  1-3  cm.  long,  with  broad  teeth:  cyme 
open,  many-flowered:  calyx  glandular-nirsute,  bractlets  almost  linear,  much 
snorter  than  the  sepals:  petals  yellow,  obovate,  not  longer  than  the  sepals, 
which  in  fruit  are  8-10  mm.  long.  PotentiUa  glandulosa  Lindl.  in  part. — ^Da- 
kota to  New  Mexico,  west  to  California. 

5.  Drymocallis  fissa  Nutt.  Rydb.  1.  c.  197.  Glandular-hirsute  throughout, 
rather  freely  branched,  2-3  dm.  high:  basal  leaves  short-petioled,  with  about 
9  suborbicular,  subrhombic,  and  incisely  doubly  serrate  leaflets;  stem  leaves 
similar  but  reduced:  flowers  yellow,  large,  2  cm.  in  diameter,  in  a  narrow 
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ejme  extending  well  down  the  stem:  calyx  densely  ^andular-viscid;  brmttltu 
bnear  to  ovate,  shorter  than  the  long-acuminate  sepals:  petals  oirbicular, 
much  longer  than  the  sepals. — Rocky  cafions  and  slopes;  througfacNzt  the  Rodcy 
Maintains. 

6.  DrymoadlisglutiiiosarXutt.^Rydb.l.c.  196.  Viscid  with  long  gfainrhikr-' 
villous  liairs:  stem  -stout,  branched  above,  -4-S  dm.  high:  leaflets  7-11,  coarsely 
incised-serrate,  pubescent  or  glabrate.  -^-6  cm.  long:  the  terminal  one  obovate; 
the  lateral  obbquely  elliptic  or  .<niborbicular:  c^me  broad  with  divergent 
branches,  in  fruit  somewhat  flat-topped :  flowers  about  2  cm.  broad,  yellow: 
cal^-x  \'iscid-\'iIlous,  the  acuminate  sepals  distinctly  exceeding  the  bnetleCs 
and  much  shorter  than  the  elliptic  or  orbicular  petals. — ^Mootana  and  Wy- 
oming to  California. 

21.  ARGEimHA  Lam.    Silverwxkd 

Perennial  herbf*.  with  interruptedly  pinnate  leaves  and  long  iiumcis. 
Flowers  yellow.  .rolitar>'  on  long  pied  uncles  from  the  axils  of  the  basal  kavci. 
Petals  suborbicular.  .Stamens  2f}-'2o.  .Style  filiform,  attached  near  the  middle 
of  the  ovary;  carpeb  glabrous:  the  receptacle  very  \'illous. — Pc4eniiUa  in  part. 

Lemvefl  »ilver>'  §iIky-tomentoA«  V^Ioir.  ip-een  mbove I.  A.  ■iiMiiiii. 

Leaves  silveT>'  ailky-villous  on  rxith  sides 2.  A.  mrtmUm. 

1.  Argentina  anserina  ^L.)  Rydb.  Mem.  Dept.  Bot.  Columbia  Univ.  2:  13d. 
189S.  Spreading  by  slender  many-Jointed  isilky-tomentoae  runneia:  leaves 
all  ra^iical:  stipules  many-cleft:  leaflets  7-21.  with  smaller  ones  intopoaed, 
oblong,  sharply  serrate,  *  green  and  glabrate  above,  white  silky-tomeotooe 
beneath.  PoterdUln  anaerina  L. — Common:  in  the  mountain  districta  firam 
Mexico  northward  to  the  arctic  seas:  aLsO  in  Europe  and  Asia. 

2.  Argentina  argentea  Rydb.  Bull.  Ton*.  Bot.  Club  .33:  143.  1906.  Sinn 
ilar  but  more  robu.st.  the  njnnenj  .^thorter  and  stouter,  somewhat  oilarped  at 
the  nodes,  which  are  .«hf-athe<l  by  the  large  con-s-picuous  many-cleft  stmules, 
silverj'-silky  as  are  ab-o  the  p^iuncles:  leave*  .suberect.  larger,  densely  auvery 
silkyA-illous  on  both  .*ides.  but  not  tom^nto^e:  leaflets  15-29,  eflqytie  to 
obovate. — Infrequent:  in  the  mountain  districts  from  New  Mexico  to  the 
far  north. 

22.  HORKELIA  Cham.  <fe  Schlecht. 

Herbaceous  perennial .  with  fiinnate  leaflet.^,  and  flowers  in  eytaa  or  open 
panicles.  Leaflet. <;  u.sTially  niimerou."-.  often  imbricate<i.  Sepals  and  brBCtlels 
5.  Petal;  5.  white  or  yellow.  Stam^rns  o-2f).  in.«erted  in  the  throat  of  the 
rather  de#-p  cal>-x-tube.  >tyle  filiform,  inserted]  near  the  base  of  the  ovaries; 
carpels  'in  ours;  few. 

1.  Horkelia  Gordonii  Hook.  Jourri.  Bot.  <v  Kew  Garrl.  Mise.  5:  341.  1853. 
Caudex  thick,  resinous,  and  scaly:  .nem  &csl^j^:.  I  or  2-bnicted,  minotelly 
gland  ilar-puberulent  or  glabrou-:.  1-2  dm.  hitfh:  leaves  pubenilent  or  ^ft- 
brate:  leaflets  in  10-2fJ  approximate  pairs,  divide^]  into  .3-5  obkng  or  Im 
segments:  c\'me  capitate:  cah'x  elandular-pube^ent.  yellowish;  bractletsl 
ear.  half  as  long  as  the  aepSkhi:  petsxh  yellow,  spatulate.  ."shorter  than  the  sq 
stamens  5.  Ixttia.  Gord/jnii  T.  dc  G. — Subalpine;  Central  Wyoming  to  < 
fomia. 

-  23.  POTEHTILLA  L.    QxQrEFOiL 

Herbs  or  shrubs  with  alternate  stipulate  digitately  or  pinnately  < 

leaves  and  mostly  yellowLsh  cj-mose  ''or  solitary >  flowers.    Calyx  \      ^ 

with  .3  sepaL;  and  o  alternating  bract  let  •>.  Petal.''  'j.  mostly  obo>*ate-eniargnHit^ 
Stamens  V}-'-'/).  "s^'ith  small  anthers.  Carpeb  asually  numerous,  mostly  in 
3  series.  'uis^,TXf^\  on  a  drj*.  usually  hairj*  receptacle;  style  terminal,  C 
Achenes  (in  ours;  glabrous. 
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Key  to  the  Sections  * 

Short-lived  plants,  mostly  biennials I.  SUPINAE. 

Perennials. 

Leaves  digitately  5-9-folioIate. 

Petioles  without  a  remote  reduced  pair  of  leaflets;  terminal 

leaflet  not  petiolulate.  

Depressed  spreading  perennials        .                  .         .         .         II.  CONCHTNAE. 
Erect  perennials,  1 -several  dm.  high         ....       HI.  GRACILES. 
Petioles  with  a  remote  reduced  pair  of  leaflets  or  the  termi- 
nal leaflet  petiolulate IV.  SUBJUGAE. 

Leaves  digitately  3-foliolate   . V.  NIV£A£. 

Leaves  pinnate. 

Style  short,  not  longer  than  the  mature  achene,  glandular- 
thickened  below VI.  MULTIFIDAE. 

Styles  long,  exceeding  the  mature  achene,  filiform. 

Leaflets  3-7 Vn.  RUBRICAULES. 

Leaflets  7-27. 

Green  or  greenish,  never  tomentose     ....     Vm.  MULTITUGAE. 

Whitish-silky  or  tomentose IX.  LEUCOPHYLLAE. 

I.  SUPINAE. — Short-lived  plants,  mostly  biennials;  style  short, 
thickened-glandular  below. 
Leaves  all  pinnately  5r  or  more-foliolate;''achenes  with  a  lateral 

gibbosity 1.  P.  poradoza. 

Some  or  all  of  the  leaves  trifoliolate. 

Upper  leaves  trifolioli^e;  the  lower  pinnate. 

Achenes  with  a  lateral  gibbosity;  flowers  axillary         .         .       2.  P.  Nicollettii. 
Achenes  not  gibbous;  flowers  in  a  leafy  cyme     .         .         .       3.  P.  rivalis. 
All  the  leaves  trifoliolate. 

Stamens  10  or  fewer;  sepals  exceeding  the  petals. 

Leaflets  cimeate;  flowers  in  a  broadly  branched  cyme         .       4.  P.  leucocarpa. 
Leaflets  broadly  obovate;  flowers  in  racemose  osrmules      .       6.  P.  biennis. 
Stamens  more  than  10;  sepals  an4  petals  subequal  .       6.  P.  monspeliensis. 

n.  CONCINNAE. — Depressed-spreading   perennials,    digitately   5- 
foliolate;  style  short-filiform. 
Leaflets  more  or  less  deeply  toothed  all  around    .         .         .         .       7.  P.  concinna. 

Leaflets  truncately  3-5-tootbed  at  apex 8.  P.  bicrenata. 

m.  GRACILES. — More  or  less  erect  perennials,  digitately  5-9- 
foliolate;  style  long  and  filiform. 
Leaflets  toothed  or  cleft  halfway  to  the  midrib,  or  less. 
Leaves  without  white-tomentum. 
Densely  silky-villous  at  least  below. 
Tall  erect  plants,  3  or  more  dm.  high. 
Cyme  glomerate-congested,  almost  capitate  .         .         .       9.  P.  glomerata. 

Cyme  corymbosely  broad-topped 10.  P.  viridescens. 

Low  suberect  plants,  usually  less  than  3  dm.  high     .         .     11.  P.  diverBifolia. 
Sparsely  pubescent  or  glabrate,  green. 

Low,  subglaucous,  sparsely  villous  plants,  usually  less  than 
3  dm.  high. 
Leaflets  suopinnate  and  somewhat  decurrent         .  12.  P.  decurrens. 

Leaflets  strictly  digitate IS.  P.  giaucophylla. 

Tall,  dark  green,  more  or  less  hirsute  plants,  3  dm.  or  more 

high 14.  P.  NuttalUi. 

Leaves  white-tomentose. 

Below  only,  green  above 16.  P.  gracilis. 

On  both  sides 16.  P.  Candida. 

Leaflets  toothed  or  cleft  more  than  halfway  to  the  midrib. 

Silky-sericeous;  cyme  crowded 17.  P.  pectinisecta. 

White-tomentose  below;  cyme  open  and  broad-topped  .     18.  P.  nabelliformis. 

IV.  SUBJUGAE. — Rather  low  suberect  perennials,  having  digitate 
leaves  with  a  pinnate  tendency;  style  filiform. 

Leaves  digitately  5-foliolate,  witn  a  small  additional  pair  on  the 

petiole 19.  P.  subjuga. 

Leaves  digitately  5-foliolate,  the  terminal  leaflet  petiolulate         .     20.  P.  quinquefolia. 

V.  NIVEAE. — Low  tufted  perennials,  digitately  trifoliolate;   style 

usually  glandular-thickened  near  the  oase. 
Stem  several-flowered;  leaflets  oblone-cuneate    .  .         .     21.  P.  nivea. 

Stem  1-3-flowered;  leaflets  broadly  obovate-rhomboid         .         .     22.  P.  uniflora. 

VI.  MULTIFIDAE. — Erect    perennials;    leaves    pinnately    5-15- 
foliolate;  style  glandular-thickened  toward  the  base. 

Leaves  silvery-white  on  both  sides  .'        .         .         .         .     23.  P.  pinnatifida. 

Leaves  not  silvery-white,  at  least  not  above. 

Leaves  silky-villous  or  subtomentose 24.  P.  pennsylvanica« 

Leaves  neither  silky-villous  nor  tomentose. 

Somewhat  hirsute,  dark  green  on  both  sides        .         .         .26.  P.  atrovirens. 
Obscurely  pubescent  and  granulo-glandular  .         .         .26.  P.  virguiata. 


*  Adapted  from  Dr.  P.  A.  Rydberg's  Monograph  of  the  genus, 
exhaustive  work  is  gratefully  acknowledged. — A.  N. 
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Vn.  RUBRICAULES.— Low    caespitose   perennbUs;    leaves   6-7- 
foliolate;  styles  filiform. 

Calyx  bractlets  elliptic,  obtuse 17.  P.  MudmontuuL 

Calyx  bractlets  linear-oblong,  acute 18.  P.  mbiicftoBs. 

VnL  MULTIJU6AE.— Ix)w  caespitose  perennials;  leaves  pinnately 
9-27-foliuIate;  styles  filiform;  no  tomentum. 
Stems  from  the  crown  of  a  taproot. 

Prostrate-spreading;  leaflets  not  cleft  to  the  midrib        .         .    M.  P.  platteiMit. 

Erect;  leaflets  cleft  to  the  midrib SO.  P.  pinnatiMCta. 

Stems  from  a  multicipital  woody  caudex. 

Leaflets  many,  cleft  to  the  base  into  linear  divisions. 
Whitish,  silky-strigose;  petals  elliptic,  roimded  at  apex        .    81.  P.  monidensis. 
Somewhat  hirsute;  petals  obovate  and  tnmcate-retuse        .    88.  P.  wyomingMHii. 
Leaflets  few.  oblong,  incisely  few-toothed. 
Green  and  glabrate  on  both  sides  .....    88.  P.  nmicola. 

Silkv  below,  the  teeth  crenate 84.  P.  rHMtm. 

IX.  LEUCOPHYLLAE. — Stout  perennials;  leaves  pinnately  7-13- 
foliolate;  leaflets  silvery-silky  and  usually  more  or  less  tomen- 
tose;  stvle  filiform. 
Leaves  white-tomentose,  especiallv  beneath. 

Tomentose  on  both  sides;  bractlets  shorter  than  the  sepals      .     8i.  P.  efhiMU 
Silky  above,  tomentose-silky  beneath;  bractlets  as  long  as  the 

sepals  88.  P.  Hippiaiuu 

Leavessilvery-silky,  scarcely  tomentose,  greener  above        .        .    87.  P.  ainMc«iis. 

1.  Potentilla  paradoxa  Nutt.  T.  &  G.  FL  N.  A.  1^  437.  1840.  At  first 
subsimple,  later  freely  branched  and  more  spreading:  leaves  pinnately  7—11- 
foliolate,  short-petioled,  sparingly  short-hirsute,  becoming  gkibrate;  leaflets 
obovate-cuneate,  with  crenately  rounded  teeth;  stipules  ovate,  acute,  more  or 
less  toothed  and  ciliate:  sepals  and  petals  subequal:  achenes  with  a  thick 
corky  swelling  on  the  inner  side.  P.  supina  in  part. — ^Throughout  our  range 
and  across  the  continent  to  the  northward. 

2.  Potentilla  Nicollettii  (Wats.)  Sheld.  Bull.  Nat.  Hist.  Surv.  Minn.  9:  16. 
1894.  Stems  slender,  spreading  or  prostrate  and  freely  branched:  leaves  thin- 
hirsute;  the  lower  pinnately  few-foliolate;  the  upper  trifoliolate  and  reduced 
in  size;  leaflets  obovate-cuneate,  with  acutish  teeth;  the  terminal  one  much 
larger  than  the  lateral  leaflets;  stipules  ovate,  acute,  entire  or  sinuate:  flowers 
falsely  racemose,  on  slender  pedicels  in  the  axils  of  the  uppermost  leaves: 
bracts  and  sepals  subequal,  mucronate,  as  long  as  the  obovate-cuneate  petals: 
achenes  with  a  corky  swelling  on  the  inner  side.  P.  supina  in  part. — £^u3tem 
Wyoming  to  Minnesota. 

3.  Potentilla  rivaUs  Nutt.  T.  &  G.  Fl.  N.  A.  1:  437.  1840.  Stems  erect, 
simple  below,  branched  above,  villous-hirsute :  leaves  all  ternate  or  the  lower 
pinnately  5-foliolate,  somewhat  villous  or  glabrate;  leaflets  obovate,  incisely 
serrate;  stipules  broadly  ovate,  coarsely  toothed:  flowers  short-pediceled,  in 
a  leafy  cyme  with  ascending  branches:  sepals  exceeding  the  bracts  and  also 
the  small  cuneate  petals:  stamens  10:  achenes  numerous,  not  gibbous. — ^From 
Canada  to  Mexico. 

4.  Potentilla  leucocarpa  Rydb.  (Monog.  Pot.)  Mem.  Dept.  Bot.  Columbia 
Univ.  2:  43.  1898.  Stem  freely  and  divaricately  branched  throughout:  all 
the  leaves  trifoliolate,  finely  pubescent,  thin  and  pale;  leaflets  serrate,  oblong- 
cuneate;  stipules  lanceolate,  subentire:  flowers  in  broad  spreading  leafy- 
bracteate  cymes:  bracts  and  sepals  subequal,  exceeding  the  small  light  yellow 
petals:  stamens  10:  carpels  numerous,  wmtish,  and  smooth.  P.  rivalis  mille- 
grana. — From  Illinois  to  California. 

5.  Potentilla  biennis  Greene.  Fl.  Fran.  1:  65.  1891.  Branched  from  the 
base,  erect,  stout ish,  2-3  dm.  nigh:  leaves  pubescent  and  granulo-glandular, 
trifoliolate;  leaflets  cuneate-fiabeUiform,  incisely  lobed  or  with  broad  mucronu- 
late  teeth;  stipules  oblong-lanceolate,  entire  or  lobed:  flowers  in  dense  cymes: 
sepals  longer  than  the  bracts  and  the  small  obovate-cuneate  petals:  stamens  10: 
carpels  whitish.  (P.  lateriflora  Rydb.  1.  c.  44.) — From  Canada  to  Mexico  and 
Calif  orma. 

6.  Potentilla  monspeliensis  L.  Sp.  PI.  499.  1753.  Stems  stout,  erect  ot 
spreading,  leafy,  branched  above,  hirsute:  leaves  digitately  3-foliolate,  more  or 
less  hirsute;  leaflets  obovate,  serrate  with  broad  teeth;  stipules  broadly  ovate, 
more  or  less  toothed:  flowers  on  short  pedicels  in  a  dense  leafy  cyme:  calyx 
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hirsute,  its  sepals  equaling  the  bracts  and  the  light  yellow  obovate  petals: 
stamens  15-20:  achenes  numerous,  somewhat  nigulose  when  mature.  P. 
norvegica. — ^Across  the  continent  to  the  northward  and  south  in  the  Rocky- 
Mountains  to  New  Mexico. 

7.  Potentilla  concinna  Rich.  Frankl.  1st.  Journ.  739.  1823.  Stems  depressed- 
spreading,  somewhat  tomentose:  leaves  densely  white-tomentose  beneath, 
greenish  but  somewhat  silky- villous  above,  5-foliolate;  leaflets  obovate-cune- 
ate,  incisely  toothed,  1-3  cm.  long;  stipules  ovate-acuminate:  flowers  soUtary, 
axillary  or  radical:  sepals  silky- villous  or  tomentose,  longer  than  the  bractlets 
but  surpassed  by  the  obcordate  petals :  carpels  1 5-20.  P .  humifusa. — Through- 
out our  range  and  to  the  northwest. 

8.  Potentilla  bicrenata  Rydb.  Bull.  Torr.  Bot.  Club  23:  431.  1896.  Much 
like  the  preceding,  the  stem  short,  with  spreading  branches:  leaves  greenish 
but  silky  above,  denselj^  white-tomentose  beneath,  digitately  5-foliolate;  leaf- 
lets oblong-cuneate,  entire  except  at  the  truncately  3-5-tootned  apex;  stipules 
as  in  the  preceding:  calyx  silky;  its  sepals  ovate-lanceolate;  tne  bractlets 
similar  but  smaller,  exceeded  by  the  ovate  truncate  petals. — ^Wyoming  to 
New  Mexico. 

♦  9.  Potentilla  glomerata  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  480.  1899. 
Stem  stout,  simple,  erect,  4-8  dm.  high,  sometimes  several  from  the  large 
woody  root:  leaves  pinna tely  5-7-foUolate;  the  lower  long-petioled ;  the  upper- 
most reduced  and  nearly  sessile;  leaflets  oblong  to  narrowly  obovate,  cleft 
into  long,  oblong,  mostly  obtuse  teeth,  green  but  finely  pubescent  above, 
densely  white-silky  below;  stipules  oblong-ovate,  entire  or  incised:  flowers 
congested-glomerulate:  calyx  silky;  bractlets  oblong,  acute,  shorter  than  the 
sepals  which  equal  the  nearly  orbicular  petals. — ^Western  Wyoming,  Utah,  and 
Idaho. 

10.  Potentilla  viridescens  Rydb.  Monog.  Pot.  1.  c.  69.  Stems  erect,  branched 
above,  4-7  dm.  high:  leaves  about  7-foUolate,  green  but  silky  above,  silky- 
tomentulose  but  not  white  beneath;  the  lower  long  petioled;  leaflets  deeply 
toothed,  the  teeth  oblong;  stipules  ovate,  incisely  cleft:  flowers  in  an  open 
cyme,  widely  branched,  corymbosely  broad-topped :  calyx  and '  bractlets 
silky,  lanceolate,  acuminate,  scarcely  shorter  than  the  obcordate  petals. 
(P.  Bakeri  Rydb.  Bull.  Torr.  Bot.  Club  31:  560.  1904.)— Colorado  to  Canada. 

11.  Potentilla  diversifolia  Lehm.  Stirp.  Pug.  2:  9.  1830.  Stems  erect, 
often  more  than  one  from  the  crown,  branched  above,  about  2  dm.  high: 
leaves  5-7-f oliolate ;  the  lower  often  approximately  pinnate  rather  than  digi- 
tate; the  upper  reduced  and  sometimes  trif oliolate ;  leaflets  incisely  toothed, 
silvery  silky-hirsute  below,  green  but  somewhat  hirsute  above;  stipules 
lance-  or  ovate-acuminate:  cyme  open,  several-flowered:  sepals  softly  hirsute, 
lanceolate,  longer  than  the  similar  bractlets  but  well  exceeded  by  the  obcor- 
date petals.  P.  dissecta.  [P.  dissecta  Pursh,  Fl.  Am.  Sept.  355.  1814  (?).]— 
Infrequent;  Colorado  to  California  and  north  to  the  British  boundary. 

12.  Potentilla  decurrens  (Wats.)  Rydb.  Bull.  Torr.  Bot.  Club  23:  396. 
1896.'  Low  and  somewhat  tufted,  about  1  dm.  high:  leaves  subpinnate, 
5-foliolate,  thick,  with  prominent  veins  beneath,  sparsely  villous  and  somewhat 
glaucous;  leaflets  obovatie,  incisely  clef  I  and  more  or  less  decurrent,  the  lower 

Bair  reduced  in  size;  stipules  ovate,  acute:  cyme  small,  terminal  on  the  scape- 
ke  stems,  very  few-flowered:  sepals  silky- villous,  lance-ovate,  exceeding 
the  short  obtuse  bractlets  by  as  much  as  they  are  exceeded  by  the  obcordate 
petals. — Subalpine;  northern  Wyoming,  westward  and  northward. 

13.  Potentilla  glaucophylla  Lehm.  Del.  Sem.  Hort.  Bot.  Hamb.  1836:  7. 
Stems  usually  several,  from  a  simple  or  branched  scaly  caudex,  assur^ent, 
1-3  dm.  high:  leaves  digitately  5-foliolate,  nearly  glabrous  on  both  sides, 
glaucous-green;  leaflets  silky  on  the  margin,  somewhat  unequally  serrate; 
stipules  ovate,  acuminate,  somewhat  scarious  on  the  margins:  cyme  open, 
feeveral-flowered:  bractlets  small,  about  half  as  long  as  the  lance-ovate  merely 
pubescent  sepals:  petals  broadly  obovate^  truncate  or  scarcely  retuse  at  apex. 
P.  dissecta  glaucophyUa. — ^Very  common  m  moist  grassy  valleys  in  the  moun- 
tains; thix)ughout  our  range. 

ROCKY  MT.  BOT. — 17 
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14.  PotentOh  Hottmllti  Lehm.  Ind.  Sem.  Hort.  Bot.  Hamb.  1>S2:  12. 
Siems  stout  and  erten.  sparsely  hir^^te.  o->  dm.  high:  leaves  di^itately  &boai 
T-ioliohxie.  green  and  sparsely  hirsute:  the  lower  on  long  petioles;  stem  ieavvif 
graid'jally  retluce»i;  lea3e*5  obianceolate.  ioothe»d  or  divided  nearly  }aitmrxy 
to  the  mirdrib:  stip'iles  L.early  entire,  lanceolate,  acute:  c>Tiie  open,  sluij- 
fiowered.  often  broad  arid  ^t-topped:  cah-x  hirsute:  the  bractleia  Eneair- 
lanceolate,  shorter  than  the  long-acuminate  sepals:  petals  obcofdate.  scazccfr 
longer  than  the  sepals.  P.  q'ocilU  r\.rlda.  P.  €iifmerUo44i  Rydb.  Jioocic. 
Pot.  probably  in  so  far  as  cir  ranee  is  concerned:  P.  jucufida  A-  Xek.  BoIL 
Torr.  Bot.  Club  27:  32.  l»j.  — C"olora#do  to  the  British  boundary. 
-  15.  Potentilla  grmdlis  Douzl.  Hook.  Bo:.  Mag.  pi.  29S4.  1S29.  Steoas 
urjally  several  decumbenr  at  base,  s-iberect.  more  or  leas  branched.  sLScy> 
villo'is:  leaves  5-7-foIioIa:e.  on  petioles  sradually  shorter  upward:  leakdAf 
oblanceolate  or  narrowly  ob-ovate.  green  and  sparsely  pubescent  above. 
densely  white-tomentose  below,  merely  toothed  or  incisely  dentate  halfv»y 
to  the'niiir;b:  stipules  large,  ovate,  more  or  less  toothed:  cyme  rather  namrw. 
or  if  many-dowered  well-branched  and  broader:  sep^  lanceovate.  aevminaise. 
fiurpassinz  the  brictlets  but  excee'ded  hy  the  obovate  emarginate  petafe. 
I  This  may  be  a  co2ip'>=:te  species :  as  here  used  it  includes  the  following  viuck 
are  not  rea'dily  •iiscriniinate»d:  P.  i'ZAtiq'.aza  Xutt.:  P.  pulcherrima  Lefam.: 
P.  Blaiic>J:-ia'',i  T-xrc2.  .See  descriptions  in  Rvdberz's  Mooog.  Pot.  P.  fMpa 
Rvdb.  Bull.  Torr.  Bot.  Club  2S:  li'4.  r»l  also  is  included.) 

16.  Potentilla  Candida  Rydb.  Bull.  Torr.  Bot.  Club  24:  6.  1S97.  Sioaf 
low.  densely  white  silky-strizi-i^e.  1-2  im.  high:  leaves  short-peticrfed.  verr 
white  =i:ver>--=:lky  or.  h  .:h  ?:ies.  no  tonentuin.  ii zitately  7-fr-f<rfioiate:  leaf- 
lets oh»ovate.  deeply  :r.cUe-i  :r  clrrft  into  Lirze  oblong  teeth:  stipules  ovase,. 
entire:  c>Tne  irn.s=::  Ci'.;.'x  ":^-h::e-=:l«:y.  the  ovite  sepals  longer  than  the  lancco- 
bte  bracts:  petil=  ':":.^.riite.  a  little  longer  than  the  sepals. — ^Raie;  novtb- 
em  Wvomins.  w«t  t:-  Ne'.'^i.i- 

17.  PotcntOla  pcctinisecta  Ryib.  Bull.  Torr.  Bot.  Club  24:  7.  15»7.  Sten 
filenier.  asoenilnz.  rr.inutely  hirsute.  2—4  -ini.  high:  leaves  appressed-slky 
on  both  siirrj.  i'rr.rrtliies  or. io-.ireiy  tomentuiose  underneath,  slender-petialed. 
digitately  .>-7-::l::ljitrr:  le^nvts  obovate.  i)ectinateiy  divided  into  oblong 
lineir  sesn^nts  -rxt^n  iing  well  toward  tne  midribs:  stipules  ovate,  often 
pectinjit'-vly  clr:::  f.-.-^eri  in  a  dense  narrow  cj.Tne:  calyx  appreaaed-slky:  the 
sez'ils  lonier  '':.^t^  the  narrower  bract  lets  ani  ibout  eqiahng  the  obeoniate 
petals.  ;f.  '.' .r'AJ^^-..\  Ryib.  Bull.  Torr.  Bot.  Club  2S:  171.  ISul  ;?,.}— 
Montana  ini  Wyominz  to  Utah. 

1>.  Potentilla  flabelliformis  Lehm.  Stirp.  P-ig.  2:  12.  1S30.  Stems  asaaQr 
several,  slender,  decumbent  at  base  but  erect.  '6->  'dm.  high:  leaves  laige,. 
dizitjtely  about  7-:ol;olate.  densely  silkj-  above,  white-tomwitose  beneaili: 
;e^ne:5  Larze.  -^-S  cm.  lonz,  deeply  di-.dded  or  parte-i  into  linear  lobes  viik 
m.-^e  :r  less  rev  .lite  marzins:  r.ip'Jes  lanceolate  or  linear:  cyme  open,  viik 
sh.rt  strict  branches:  cal'.i  silky- ^'illo'is :  the  sepals  triangular-laneeolate. 
i.?u."n:nate.  much  eiceeiiinz  the  smjiU  Lance- Jnear  bractlet^  and  almost  J0 
l.r.z  is  the  o'coriite  >rtal=.  P.  czr-.l..-.  :^i:-:J /.--..>.  P.  etern^phora  RydbL 
Bill.  T  rr.  B.t.  Club  '24:  7.  l^'.-t.  — ^lolorii:  V:  the  British  boondaiy,  wtm 

l>riPo'tentilla  subjtiga  Ryib.  Bull  Torr.  Bo*..  Club  Xl:  3&7.  ISM.  Sl^ 
m:re  or  less  tifte-i.  1— i  im.  hi zh.  brinchei  aboye.  rough  beloir  viik  ike 
briv^T-.  soar::  IS.  t:*ers:-tent  stipules:  leaves  crowie-i  at  the  baae.  di^itatciy 
o-:-.l::late.  with  i  smill  id  iitional  piir  on  the  r«eti:le:  leafets  obovate,  deepiy 
in::^i.  the  teeth  hriii  in:  -ribortusr.  creen  ',ut  silky-'.-iiio^is  above,  vkiie- 
tome.'.t'VS?  b-r ne.it h:  stirules  green,  ovite.  entire:  calj.-x  siiky-4iiraiiie:  » 
brict-  much  shorter  tr^n  the  ovate-acuminate  sepils.  and  shorter  tlnn  ike 
t r  oi.  il  y  oh<?  or  i  ite  ret  i Is . — ^.Subalpine :  Colori-i  : . 

21-.  Potentilla  quinquefolia  Ryib.  !.  c.  :^1'2.  Stems  several  from  n  Aort 
thick  rc-otst'>:k  a=ceniin£.  •isr.ially  le:S5  than  2  im.  high:  leaves  cronded  at 
the  hire,  m:»stly  .>-:ol::late.  silky-villous  ah  ove.  white-tomentosc 
ifeaf>ete  crotfcily  -obovate,  cieft  halfway  to  the  midrib  into  oblong  i 
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the  terminal  one  short-petiolulate;  stipules  large,  ovate:  flowers  few,  in  a 
close  cyme:  sepals  and  bractlets  loosely  silky,  subeaual,  somewhat  exceeded 
by  the  obovate  emarginate  petals. — Subalpine;  Colorado  (Rydberg),  Mon- 
tana, and  northwestward. 

21.  Potentilla  nivea  L.  Sp.  PL  499.  1753.  Stems  tufted  on  the  branched 
caudex,  which  is  brown-scaly  with  persistent  petioles  and  stipules,  1-2  dm. 
high:  leaves  coarsely  crenate,  digitately  ternate,  glabrate  or  sparsely  villous 
above,  densely  white-tomentose  beneath;  the  lower  short-petioied;  the  upper 
reduced;  stipules  ovate-lanceolate:  cyme  2-6-flowered:  calyx  white-vifioua 
or  tomentose;  the  Unear-oblong  bractlets  shorter  than  the  lanceolate  acute 
sepals:  petals  obcordate,  barely  longer  than  the  sepals. — Not  rare  in  alpine 
stations  of  the  Rocky  Mountains. 

22.  Potentilla  uniflora  Ledeb.  Mem.  Acad.  Petersb.  5:  543.  1812.  Stems 
caespitose-crowded  on  the  multicipital  caudex,  a  few  cm.  high:  leaves  mostly 
basal,  3-foliolate,  silky  or  glabrate  above,  densely  white-tomentose  beneath; 
leaflets  broadly  cuneate  or  rhombic-obovate,  incisely  cut  from  the  apex^  the 
teeth  coarse,  oblong-lanceolate;  stipules  lanceolate:  flowers  usually  sohtary 
on  the  scapose  stems:  calyx  grayish-villous;  the  sepals  and  bracts  lanceolate, 
subequal,  only  half  as  long  as  the  obcordate  petals. — ^Rare;  in  the  higher 
Rocky  Mountains,  north  to  the  arctic  seas. 

23.  Potentilla  piinnatifida  Dougl.  Hook.  Fl.  Bor.  Am.  1:  188.  1833.  Stems 
several  from  a  thick  perennial  root,  erect,  3-4  dm.  high,  white  silky- villous: 
leaves  pinnately  7-9-foliolate,  densely  and  finely  silky  above,  white-tomentose 
beneath  J  leaflets  obovate,  pectinately  divided  almost  to  the  midrib;  the  seg- 
ments hnear-oblong,  obtuse;  stipules  ovate-lanceolate,  entire  or  toothed: 
flowers  in  a  congested  cyme:  calyx  white-silky;  the  bractlets  oblong-lanceolate, 
shorter  than  the  ovate  sepals:  petals  obovate-truncate,  with  cuneate  base, 
barely  exceeding  the  sepals.  (P.  paeudosericea  Rydb.  Monog.  Pot.  1.  c.) — 
Frequent;  the  plains  of  Colorado  to  the  far  northwest. 

24.  Potentilia  pennsylvanica  L.  Mant.  PI.  76.  1767.  Stems  single  or  several 
from  the  same  crown,  erect,  subtomentose,  3-5  dm.  high:  leaves  pianately 
7-15-foliolate,  greenish  and  minutely  pubescent  above,  grayish-tomentose 
and  veiny  beneath;  leaflets  oblong,  pmnately  divided  halfway  to  the  midrib; 
the  pinnae  scarcely  revolute;  stipules  ovate  in  outUne,  pectmately  divided: 
flowers  short-pediceled,  in  a  dense  cyme  with  erect  branches:  calyx  strigose- 
tomentose;  the  acute  sepals  and  bractlets  subequal,  nearly  equaling  the  ob- 
ovate, emarginate  or  truncate  petals. — Infrequent,  the  following  varieties 
being  far  more  common  in  the  same  range;  extending  from  British  America 
along  the  high  plains  to  Colorado. 

24a.  Potentilla  pennsylvanica  strigosa  Pursh,  Fl.  Am.  Sept.  356.  1814. 
Usually  lower,  pubescence  mixed  with  some  long  strigose  hairs:  leaflets  more 
deeply  divided,  the  segments  narrow  and  revolute-margined:  cyme  short  and 
compact. — ^The  most  common  form  in  our  range  and  extending  eastward  to 
the  upper  Missouri. 

246.  Potentilla  pennsylvanica  arachnoidea  Lehm.  Stirp.  Pug.  9:  41.  1851. 
A  reduced  form  with  stems  arachnoid-pubescent  and  tne  segments  of  the 
leaflets  short,  silky-tufted  at  the  apex. — ^Wyoming  to  New  Mexico  and  Ari- 
zona. 

25.  Potentilla  atrovirens  Rydb.  Monog.  Pot.  1.  c.  95.  Stems  few  from  the 
same  crown,  erect  and  rather  stout,  pilose,  2-4  dm.  high:  leaves  dark  green 
and  densely  pilose  on  both  sides,  strongly  veined,  pinnately  7-9-foliolate; 
leaflets  obovate  or  oblanceolate,  incisely  and  coarsely  dentate,  the  segments 
oblong:  flowers  numerous,  in  a  narrow  cyme,  with  erect  branchlets:  calyx 
densely  pilose;  the  bractlets  and  sepals  subequal,  exceeded  by  the  cuneate- 
obovate  Dright  yellow  petals:  carpels  numerous;  the  style  fusiform. — Infre- 
quent; Wyoming  to  Minnesota. 

26.  Potentilla  virgulata  A.  Nels.  Bull.  Torr.  Bot.  Club  27:  265.  1900. 
Stems  sleuderly  virgate,  single  from  the  one  or  two  crowns  of  the  thick  root, 
simple,  glabrate,  obscurely  granulo-glandular,  as  are  also  the  leaves,  3-4  dm. 
high:  leaves  few,  erect,  pinnately  only  5-7-foliolate,  dark  green  above,  Ughter 
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beneath,  with  an  obscure  pubescence,  petioled  below,  nearly  ses»]e  at  i 
leaflets  obovate.  dissected  nearly  to  the  midrib  into  linear  segments  wfaidi 
are  obscurely  revolute-thickened:  the  terminal  leaflet  petioluJate:  *tipnWg 
o\-ate-lanceoiate:  flowers  several,  congested  in  a  corymbose  cymie:  sepaJt 
lightly  pubescent,  equaled  bv  the  bract  lets  and  fully  as  long  as  the  subor- 
bicular  petals. — >Iarshv  meadows,  infrequent :  Wvoming  to  the  Dakocas. 

27.  Potentilla  saximontana  Rydb.  Bull.  Torf.  Bot.  Club  23:  399.  1$96. 
Densely  caespitose.  with  several  silky  pubescent  stems  only  a  few  cm.  long: 
leaves  numerous,  mostly  basal,  pinnately  5-7-foliolate.  silky-pubesDent  and 
tomentose  beneath:  leaflets  obovate.  deeply  incised;  the  oblong  a^mentf 
obtuse  or  acute:  flowers  1-3  on  each  scap>ose  stem:  calyx  densely  silky;  the 
bract  lets  oblong,  obtuse,  much  shorter  than  the  ovate  triangular  sepak: 
petals  broadly  obcordate.  much  longer  than  the  sepals:  the  style  no  longer 
than  the  smooth  achene. — Alpine:  in  the  mountains  of  Colorado. 

2S.  Pbtentilla  rubricauUs  Lehm.  .Stirp.  Pug.  2:  11.  1S30.  Stems  somevliat 
tufted,  ascending,  about  1  dm.  long,  somewhat  branched,  silky-^trigose: 
leaves  silky  abcive.  more  or  less  whiie-tomentulose  beneath,  pinnately  5-7- 
foliolate:  leaflets  small,  obovate  or  oblong,  deeply  pinnatifld;  the  segmectt 
narrowly  oblong:  stipules  ovate,  acute:  flowers  few.  in  an  open  cyme,  with 
erect  branches:  sepals  silky,  lanceolate,  acuie.  longer  than  the  oblong-tinemr 
bracts  and  considerably  excee«ie.i  by  the  obconiate  petals.  (P.  minuti/lcTa 
Rydb.  Bull.  Torr.  Box.  Club  23:  o'.<:*.  K**i  may  be  merely  a  depatmmie 
alpine  form:  P.  ?*.  'i.—fw.'j  Ry  ib.  1.  c.  oV>.  — <Ihi  the  higher  peaks  of  tnc  Roclnr 
Mountains:  Coloravio  to  Alberta. 

29.  Potentilla  plattensis  Xu:t.  T.  A:  G.  Fl.  X.  A.  1:  439.  1S40.  St«ins 
several  from  the  crown  of  a  taproot,  prostrate  spreading  or  ascending.  1—2  dm. 
long:  leaves  appr*^-s^t- :-striii>se  or  glabrate.  pinnately  9-17-foliolate:  leaflets 
obovate-oblong.  •iwr-iy  incL-^l:  the  lor>es  oblong,  obtuse,  or  narTx>wer  and 
acute:  the  stem  l-.-aves  re-iuce-:!.  often  merely  :>-cieft:  stipules  broadly  orate, 
large  for  the  plant :  f.owers  at  first  crowdei.l.  in  age  in  an  open  paniculate  cyme: 
sepab  strig«:»S'?.  twice  as  long  as  the  similar  bVactlets  but  exceeded  by  the 
obovate  ^etu^^  pt'.als.— jFrequent  in  grassy  valleys:  Colorado  to  Utah  and 
north  to  Wyoming  an-.i  Montana. 

20.  Potentilla  pinnatisecta  Wats.  A.  Xeb.  Wvo.  E3cpt.  Sta.  BulL  2S:  104. 
lS9*y.  Stems  several,  fnum  the  one  or  more  scaly  crowns  of  the  woody  tap- 
root, erect.  lL^-^15  cm.  high,  sparsely  5Trig«:>s^:  leaves  nearly  glabrous^  some- 
what hoary  whru  yo'ing.  mosrly  basal,  pinnately  many-foliolate;  leaflets 
crowdeJ.  dt-eply  cleft  into  obl«»ng  obtJ>^  !o:»es:  stipules  o^-ate-lanceolate. 
acute:  cj-mc-s  small.  o-^>-!:ower-> i :  bractl-rts  and  s<:-pals  hirsute,  lanceolate, 
acute,  uneoual.  shoner  than  Tht-  orkcoria^o  Tv-:al>. — PTequent  in  the  aij^ane 
regions  of  the  Rockv  Moun:a:ns:  C-.-Iorado  to  Bri:ish  America. 

31.  Potentilla  monidensis  A.  Xel<.  Bull.  T:.rr.  Bot.  Club  27:  266.  190a 
Stems  numerous,  fr'^m  a  muhicipi'iil  ca .:  :ex.  prctstrate-assurgent,  slender. 
silky-sirigi^s*?-.  ar.ou:  1  dm.  lon^:  leaves  crowiv  i  on  the  crowns,  pedofed. 
silky-strig'>?*?  arrive.  wh::o  wi:h  a  -lense  hirsre  silkiness  beneath,  pmnatdr 
7-15-:olioIa:e:  lea!!e- s  cr«.'»wic-..i.  pinnately  or  dig::a*.»;-':v  cloft  neariy  to  the  mid- 
rib into  oblone-.inear  s*?gments:  stem  leaves  rr-.i vicv  i.  cleft  into  linear  se^ 
inrn:s:  sepals  an :  brae: lots  silky-hirsute,  lanceola:-?.  ^.inequal:  petals  braadlr 
elliptic  or  oval,  excee:::ne  the  ca!\-x. — Infrequent:  open  sagebrush  slopes; 
Western  Wyomine  to  Montana. 

32.  Potentilla  wyomingensis  A.  Xels.  BuU.  Torr.  Bot.  Club  27:  32.  190a 
Stems  crowdei  on  the  multicipital  caespitose  caudex.  simple  except  for  tlie 
corj.-mbasely  branch»-l  open  cj-me.  green,  glabrate.  less  than  2  dm.  higjh: 
leaves  mostly  basal.  .i»-7-foli-:ilate.  grer:n  on  both  sides,  nearly  glabrous  abonre, 
Hghtly  pubescent  beneath :  lea3ets  obovato  to  oMance«Dlate.  coarsely  and  deeyj|y 
serrate:  «tipuk-s  lanceolate,  entire,  acute:  st-pals  hirsute,  ovate-laneeoliitie^ 
twice  as  long  as  the  ob'ong-Iinear  bract  lets:  petals  broaily  obovate,  reCuaeily 
tnmcate  at  sumnr.it. — Subalpine:  mo'jntains  of  central  Wyoming  to  "^  " 
stone  Park  and  Montana. 

33.  PbtentillanipicolaOsterh.  BuU.  Torr.  Bot.  Club  26:  256.  1S99. 
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slender,  glabrous,  2-3  dm.  high:  leaves  mostly  basal,  interruptedly  pinnate; 
leaflets  5-9,  oblong-cuneate,  incisely  few-toothed  above,  glabrous  except  for 
a  few  ciliolate  hairs,  dark  green,  the  terminal  one  petiolulate,  the  others  shghtly 
decurrent  on  the  rachis:  cyme  paniculately  branched:  sepals  woolly-pubescent 
at  base,  sharply  acuminate,  only  5  mm.  long,  twice  as  long  as  the  minute 
linear  bractlets:  petals  broadly  obovate,  retuse,  barely  surpassing  the  calyx: 
achenes  glabrous  but  imbedded  in  the  wool  of  the  Receptacle. — In  cliff  crev- 
ices; northern  Colorado. 

34.  Potentilla  crinita  Gray,  Mem.  Am.  Acad.  1849:  41.  Stems  few  from 
thecaudex,  ascending,  silky-pilose:  leaves  short-petioled,  pinnately  9-15-foli- 
olate,  green  but  silky- villous  below,  glabrate  above;  leaflets  oblong-cuneate, 
crowded,  toothed  at  summit,  the  white  silky  pubescence  of  th#  under  side 
projecting  beyond  the  tip  of  the  teeth  in  a  soft  tuft;  stipules  ovate-lanceolate, 
acuminate:  the  acute  bractlets  a  little  shorter  than  the  ovate-lanceolate 
sepals,  which  are  surpassed  by  the  obovate  deeply  retuse  petals. — On  the  dry 
plains;  southern  Colorado  to  Arizona. 

35.  Potentilla  effusa  Dougl.  Lehm.  Stirp.  Pug.  2:  8.  1830.  Stems  nu- 
merous from  the  same  crown,  ascending  or  diffuse,  silky^tomentose,  becoming 
glabrate,  more  or  less  branched:  leaves  white-tomentose  on  both  sides,  in- 
terruptedly and  irregularly  5-13-foliolate;  leaflets  obovate  or  cuneate-oblong, 
the  upper  often  confluent,  toothed  with  rather  broad  teeth;  stipules  lanceolate, 
subentire:  flowers  many  in  a  paniculate  cyme:  calyx  tomentose;  the  sepals 
lanceolate  acuminate,  nearly  twice  as  long  as  the  slender  bractlets  and  nearly 
equaling  the  obcordate  petals.  (P.  coloradoenais  Rydb.  Monog.  Pot.  1.  c.  115.) 
— On  the  dry  plains;  New  Mexico  to  British  America. 

•  36.  Potentilla  Hippiana  Lehm.  1.  c.  2:  7.  1830.  Stems  many  from  the 
crown,  ascending  or  nearly  erect,  white  with  appressed  hairs,  2-4  dm.  high: 
leaves  greenish  and  appressed-silky  above  (not  tomentose),  silky  and  tomen- 
tose beneath,  pinnately  f ew-f oliolate ;  leaflets  obovate  or  cuneate-oblong,  ob- 
tusely toothed,  smaller  toward  the  base  of  the  leaf,  sometimes  a  little  de- 
current  upon  the  rachis;  stipules  long,  ovate-lanceolate,  acute,  subentire: 
flowers  in  a  rather  short  dichotomously  branched  cyme:  calyx  silky;  the  se- 

Eals  ovate-lanceolate,  acute,  scarcely  longer  than  the  similar  but  narrower 
ractlets:  petals  6-8  mm.  long,  obovate,  retuse,  longer  than  the  calyx.  (P. 
momnqua  Rydb.  Bull.  Torr.  Bot.  Club  28:  176.  1901;  P.  filicaulis  Rydb. 
Bull.  Torr.  Bot.  Club  24:  2.  1897.) — In  the  moist  parks  of  the  mountains; 
New  Mexico  to  British  America. 

37.  Potentilla  ambi^ens  Greene,  Erythea  1:4.  1903.  Stems  few,  assur- 
gent,  stout,  4-7  dm.  high,  silky-villous  with  spreading  hairs:  leaves  large,  ir- 
regularly pinnate,  9-1 5-f oliolate,  silky-villous  on  both  sides  but  more  densely 
so  below;  leaflets  oblong-obovate,  coarsely  serrate,  more  or  less  decurrent  on 
the  petiole  and  the  uppermost  often  confluent;  stipules  large,  subentire  or 
tootned:  flowers  in  a  long,  rather  narrow  cyme,  the  branchlets  and  pedicels 
often  long  and  slender:  bractlets  and  sepals  lanceolate,  subequal,  exceeded 
by  the  obcordate  petals. — ^Infrequent;  middle  altitudes;  New  Mexico  to 
Wyoming. 

24.  COMARUM  L. 

Perennial  herbs,  resembling  Potentilla^  with  pinnately  5-7-foliolate  leaves 
and  cymose  flowers.  Bractlets,  sepals,  and  petals  5.  Receptacle  becoming 
enlarged  and  spongy  in  fruit.  Pistils  numerous;  the  style  lateral  and  fili- 
form. 

1.  Comarum  palustre  L.  Sp.  PI.  502.  1753.  Stems  stout,  ascending  from 
a  decumbent  base,  glandular-pubescent  above:  leaves  green  above,  ughter 
beneath  and  more  or  less  pubescent;  the  leaflets  oblong,  the  pairs  closely  ap- 
proximate; stipules  large,  the  lower  amplexicaul  and  long-adnate:  flowers  m 
an  open  cyme:  sepals  purplish,  in  fruit  1-2  cm.  long,  much  exceeding  the 
linear  bractlets;  petals  red,  ovate,  acute,  much  shorter  than  the  sepals: 
stamens  with  fleshy  filaments,  inserted  on  the  margin  of  the  thickened  disk: 
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carpek  numerous,  sessQe  on  the  spongy  receptacle. — Maifhy  ground;  northern 
Wyoming  to  the  arctic  circle. 

26.  6EUM  L.    Ayexs 

Perennial  herbs  with  large,  mostly  radical,  lyrate  or  pinnate  leaves  (those 
of  the  stem  much  smaller;,  and  stipules  adnate  to  the  sheathing  petioles. 
Flowers  cor>Tnbosely  c\-mose  or  solitar>'.  Calj-x  persistent,  5-lobed,  and 
5-bracteolate.  Petals  5.  Stamens  numerous,  inserted  on  a  disk  at  the  base 
of  the  caK'x.  PistiU  numerous:  the  style  persistent,  straight  c«-  (in  CHin) 
jointed,  hooked  or  sometimes  plumose  in  fruit.  Achenes  smaU,  ccxnpressedy 
on  a  small  conical  or  clavate  receptacle. 

Sepals  reflexed;  upper  part  of  style  deciduoua. 

Terminal  leaflet  cuneate-olxivate;  receptacle  downy-pubescoit  1.  G.  atrietiiiii. 

Terminal  leaflet  brr»a<ily  corlate:  receptacle  nearly  naked  .     2.  G.  maerop' 
Sepals  erect;  upper  part  of  etyle  persistent  and  plumose  in  fruit  3.  G.  rivale. 

1.  Geum  strictum  Ait.  Hon.  Kew  2:  217.  17S9.  Stems  erect,  pubescent, 
3-:S  dm.  high:  root  leaves  interruptedly  pinnate;  the  leaflets  obovate-cuneate; 
stem  leaves  few.  3-.>-fo!iolate;  the  leaflets  rhombic-ovate  or  oblong,  acute: 
flowers  yellow,  terminal,  short-peduncled :  carpels  compressed,  hairj'  at  sum- 
mit or  on  the  ba^  of  the  hooked  style:  receptacle  clowny-pubescent.  (G. 
icopulorum  Greene,  Pitt.  4:  14S.  1900.} — From  Colorado  northward,  and  east- 
ward to  the  Atlantic. 

2.  Geum  macrophylltun  Willd.  Enum.  5.57.  1S09.  Bristly-hainr,  stouter, 
3-5  dm.  high:  root  leaves  lyrately  an«l  intf-rruptedlv  pinnate,  witt  the  ter- 
minal leaflet  very  large  an-l  rouQil  hc-art-ahapeil:  tte  lateral  leaflets  of  the 
stem  leaves  minute.  2^:  the  terminal  one  rounili^h,  .3-cleft,  the  lobes  cuneate- 
obovate:  flowers  yellow,  in  a  terminal  c>-me:  the  petals  obovate,  longer  than 
the  acute  cah'x-lobes:  n-cepiacle  nearly  glabrous:  style  hooked,  coscur^ 
glandular  (the  minit^  clanis  <hort-?tipitatej.  pubescent  near  the  base.  (G. 
ore^ynerufe  Rydb.  Buil.  Torr.  Bot.  Club  25:  56.  1S9S.) — ^From  Odifornia  to 
the  .\tlantic. 

3.  Geum  rivale  L.  >p.  PI.  501.  175:^.  Somewhat  pubescent,  erect,  ^-5  dm. 
high:  stem  nearly  ?:r.ir"Ie:  root  leaves  l\Tate  and  interruptedly  pinnate:  those 
of  the  stem  few.  s-*oliolato  or  :5-lobefl:  cal\-x  brown-purple:  petals  dilated- 
obovate.  retu<e.  C":'.:r.icte*l  into  a  claw.  purpli<h-orange:  head  «  fruit  staDced 
in  the  cal>-x:  achene^s  very  pubescent:  ^tyki-  jointed,  plumose. — Colorado 
and  northward,  and  ea^t  to  Newfound  lam  1. 

26.  SIEVERSIA  Willd. 

Rather  low  perennial  herb.-,  with  -simple  .-rem.-,  mostly  radical  pinnate 
leavt-s.  ind  rather  large  flower>  in  tenrurial  cyme?.  Sepal.-.  bractlets,and  petab 
5.  St-pals  erect  or  spreading.  Style  not  jointei.i.  straight,  slender,  persistent 
ani  ■::ten  plumose:  head  of  carj>els  sesc?ile. 

C.Arr.~y.  *h'-«rt-p  :"- ^^er.r  ar.  i  hirsute  or  oiliate:  style  plu^i.se  .         .  1.  S.  '■*'"^*ti_ 
N  *a  r .  >  a'.a  r  .ro  .i* :  *■:  y .  *  z'.a  '"^  r  >  'js . 

>-.^zz^  .eave*  p.r.r^*:*: ::  r--:  leave?  m"*rly  «uherect  .         ,  2.  S.  torbuMta. 

>:*n;  leaves  e=.*..re;  r>  -t  leaves  rosula*e->prea.;:ng  .  3.  S.  i 


1.  Seversia  ciHata  il.  Don,  Gen.  Hi.- 1.  2:  52S.  1S32.  Somewhat  clammj, 
shor:-pubesceat  an  1  more  or  less  softly  hirsute  or  cili:i:e:  leaves  mostly  bassd, 
sui:^r-=<?t.  interr-p!*- iV.-  pinnate:  the  leaflets  very  numerous  and  crowded, 
cunei:e-«:»bovrite  in  o':*!:ne.  df^ply  incise^!,  often  nearly  to  the  midrib:  stems 
sirr^.ple.  merely  If-afy-bracteate.  terminal inc  in  the  mi-^^tly  3-flowered  eyme: 
fl'-.wvr?  lone-pf^i:ce!--1:  cahT  purple,  its  linear  hracTlets  longer  than  tlie  se- 
piL-  ar.i  as  l-ne  :».-  :h*-  purplish  erect  jx-tal.-:  .<tv!es  very  lone,  stron^y  plu 
:n  rr^t.  <?•■"•..«■,  ;--?-«-:j'»i. — Moist  slopes  in  the  mountains:  common  ib 
wLv!e  rjnee. 

2.  SieTcrsia  turbinats  (Rydb.)  Greene.  Pitt.  4:  50.  1S99.    Low,  7-15  4 
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high,  glabrate  or  more  or  less  puberulent,  especially  above:  leaves  mostly 
basal,  interruptedly  pimiate,  spreading  or  suberect,  dark  green  or  tinged  with 
purple;  leaflets  ovate-cuneate  or  narrower,  incisely  toothed;  stem  leaves 
pinnately  incised:  stems  surpassing  the  leaves,  rarely  nearly  twice  as  long, 
1-3-flowered:  calyx  dark-  or  purplish-green;  the  triangular  lobes  scarcely 
longer  than  the  lanceolate  bractlets,  much  surpassed  by  the  obovate  bright 
yellow  petals:  style  glabrous,  not  exserted  in  fruit;  achene  villous-hifsute. 
Geum  Rossii. — Alpine;  in  Colorado,  Utah,  and  Wyoming. 

3.  Sieversia  scapoidea  A.  Nels.  Glabrous  (obscurely  pubenilent  under  a 
strong  lens):  leaves  rosulate-spreading  from  the  crowns  of  a  more  or  less 
branched  woody  rootstock,  interruptedly  pinnate,  5-10  cm.  long;  leaflets  ob- 
ovate, 3-cleft  into  oblong,  subacute  lobes,  not  crowded:  stems  scapose,  few, 
erect,  strictly  l-flowered,  14-20  cm.  high;  the  bract-like  leaves  entire,  linear, 
15-20  mm.  long,  the  rather  large  stipules  long-adnate:  flowers  large,  2  cm. 
broad:  calyx  softly  pubescent,  its  triangular-lanceolate  lobes  longer  than  its 
tube;  the  bractlets  minute,  nearly  linear:  petals  obovate-orbicular,  pale  yellow, 
twice  as  long  as  the  calyx:  achene  tapering  gradually  into  the  style,  long- 
hirsute  as  is  also  the  thickened  base  of  the  style. — Utah. 

27.  A6RIM0NIA  L.    Agrimony 

Tall  perennial  herbs,  with  interruptedly  pinnate  leaves,  and  flowers  with 
3-cleft  bracts,  in  long  slender  spicate  racemes.  Calyx  turbinate,  surrounded 
by  a  margin  of  hooked  prickles.  Petals  yellow,  small.  Stamens  5-12.  Car- 
pe|§  1-3,  becoming  achenes,  inclosed  in  the  dry  and  firm  calyx-tube  which  is 
constricted  at  the  throat  and  its  5  lobes  connivent. 

1.  Agrimonia  Brittoniana  Bickn.  Bull.  Torr.  Bot.  Club  23:  517.  1896. 
Stout,  4-7  dm.  high,  virgately  branched,  hirsute:  leaflets  7-11,  with  smaller 
leaf-segments  interposed,  elliptic-oblong,  acute,  sharply  serrate;  stipules 
lanceolate,  acuminate:  flowers  crowded :  fruit  8  mm.  long,  reflexed;  the  bris- 
tles often  purplish,  inflexed.  A.  Eupatoria. — Colorado  to  Montana,  east  to 
New  York. 

28.  SAN6UIS0RBA  L. 

Annual  or  perennial  herbs,  with  alternate,  pinnatifid,  stipulate  leaves  and 
small  perfect  flowers  in  dense,  terminal,  peduncled  spikes  or  heads.  CaXyx- 
lobes  4,  imbricated,  deciduous,  petaloid;  calyx-tube  4-angled,  naked.  Petals 
wanting.  Stamens  2-12,  inserted  on  the  throat  of  the  calyx.  Carpels  usually 
only  1,  inclosed  in  the  dry,  4-wing-angled  calyx. — Poterium. 

1.  Sanguisorba  annua  Nutt.  T.  &  G.  Fl.  N.  A.  1:  429.  1840.  Glabrous, 
slender,  2-4  dm.  high:  leaflets  4-6  pairs,  ovate  to  oblong,  with  linear  segments: 
flowers  greenish;  the  heads  ovoid  or  oblong:  stamens  2-4:  fruits  shorter  than 
the  bracts.  Poterium  annuum. — Possibly  within  our  range ;  said  to  occur  from 
the  upper  Missouri  to  Oklahoma  and  in  California  to  Washington. 

•   29.  ROSA  (Toum.)  L.*     Rose 

Shrubby  more  or  leas  prickly  plants,  with  pinnate  leaves  and  large  flowers 
solitary  at  the  ends  of  the  branchlets  or  in  few-flowered  corymbs.  Stipules 
adnate  to  the  petiole.  Calyx  without  bractlets.  Stamens  numerous  on  the 
thick  margin  of  the  silky  disk  which  nearly  closes  the  throat  of  the  calyx. 
Carpels  many,  hairy,  becoming  bony  achenes  inclosed  and  concealed  in  the 
globose  or  urn-shaped  fleshy  calyx-tube,  which  resembles  a  pome. 

*  There  are  few  genera  in  which  the  species  are  so  difficult  of  discrimination.    The  species 
as  given  here  are  no  doubt,  in  some  cases  at  least,  '*  group  species,"  but  it  does  not  s 
possiiile  in  the  present  state  of  our  knowledge  so  to  characterize  the  different  forms  i 
make  them  distinguishable. 
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Calyx-tube  and  fruit  not  prickly. 

Sepalj  oonnirent  and  persuitent  after  floverins. 
Infrastipular  sp:nea  wantinjc. 

Flowers  aolilar^:  wfMUs  erect  .         .         •         •         .1.  R.1 

Flowers  cor>-mrje<i:  Mpal*  ppreadins.  .        •        •        •         ,    2,  H.  t 

InfraAtipuiar  ap:ne»  ommonlv  present. 

Kachu  iif  leave:*  m<-ire  ffT  leM  prickly      .         •         •        •         •     8.  R.  Fcndlefi. 
Kachu  of  leaves  without  prick!ea. 

Outer  sepalA  jiteral'iy  iobed 4.R.\ 

Outer  Mpa:«  entire 6.  R.  Su 

SepalA  «prea  iinx  af:er  flowering  and  deciduous      .         .         .         .    6.  R. 
Calvx-tuheand  fnut  pnckly. 

Purjescence  on  younjc  Mem^  !epidote>-ftteI!ate 7.  R.  i 

Pubescence  want.ng.  or  at  lea^t  not  «te!Iate  .    8.  R.  MaeDon^Zn. 

1.  Rosa  Sftyi  ^chwein.  Long's  Expd.  Winnep.  2:  SSS.  1S25.  Steins  usualhr 
low.  3-S  dm.  high,  thickly  coverea  with  pnckles:  stipules  usually  dilaten, 
glandular-ciliate  ami  resinous:  leaflets  3-7  ^usually  5  or  7;,  glabrous  orslichtlr 
pubescent  above,  more  or  les^  resinous  beneath,  broadly  elliptical  to  ofalong- 
fanceolate.  u.-^iially  ses-sile  and  rounded  or  subcordate  at  base,  more  or  less 
doubly  and  (dan<iular  toothe^l.  the  terminal  2-4  dm.  long:  flowers  solitary 
^ver>- rarely  2  or  -i.:  outer  .•^•pals  with  one  or  more  very  narrpw  lateral  lobeii 
rver>*  rarely  all  entire  .  not  hL-^pi'l.  or  sliehtly  .so  on  the  margin:  fruit  globose 
with  more  or  les?  of  a  neck  l»elow  the  cal\-x.  <-12  mm.  in  diameter  (S.  Wat- 
son. Proc.  Am.  .Vcad.  2i):  340  .  iR.  Engflmannii  Wats.  Gard.  &  For.  2: 
37»5.  InVi;  following  Wair^on's  view  thiat  R.  aclculnri*  Lindl.  is  arctic,  R.  Scyi 
is  use«l  aa  the  available  nam^-.. — C.'olorado  and  northward  into  British  America. 

2.  Rosa  arkansaoa  Porter.  S\-n.  Fl.  CViIo.  :>.  1S74.  Stem  stout,  end, 
leafy.  3-4  dm.  hieh.  glabrf>us  and  elauc*^-':.-.  armful  with  weak,  deciduous, 
bri-tly  prickU-s:  k-afleis  '♦-II.  ovate  an- 1  r.l.Ir.njr^.vate.  2  cm.  or  more  in  len^h, 
acut'*  or  ohtu.-v-.  elahn-*-!*.  ^h:i^ply  s/-rr:it'-:  ir.i  \r\\*  and  long  stipules  somewhat 
prickly  and  minuf^ly  glanl'ilar:  flo-.vfrs  n^in-i'-rMii.*.  terminal,  corymbed,  oo 
pcluncW  about  '■\  cm.  Innc:  friit  clolwr^-.  rm^p'-th.  glaucous:  cal\'x^segment« 
ovale.  rr-flfXfl  in  iriit.  \\\i\i  T^rrriinrtl  and  ^omf■Tim'•^  lateral  appendages,  more 
or  Iftsn  glandular  an  i  TMn^,.-:i»^iw-pur»f-^oent  f»n  the  margins:  petals  broadly 
obcorlaf*  or  emaririnav-.  l"riC*r  than  the  cal\-x-?^-gments.  roee-oolor:  flowen 
4-0  cm.  in  dian^i'-T-r.  li.  ;^V'Tin,ln  r;reene.  PiTt.  4:  13.  1n09;  R.  manea 
<irw-ne.  I.  c.  11.  — Fr-'TTz  rr.lorado  northwarrl  and  eastward  into  the  plains  of 
the  upper  ML-v^'-iiri  r^-zi-'Zi. 

3.  Rosa  Fendleri  '  r-i-in.  BjII.  .<oc.  Bot.  Belg.  15:  01.  1S76.  Stems  often 
tall  15-2»i  dm.  hiirh.  -^-r  ^'^c-  ,  with  rather  •■lender,  straight  or  recurved  spines, 
often  .-^att'iv-l  f^r  -.vinting:  Mipul^j  mostly  narrow,  u.suaUy  naked,  some- 
time glan  l'i!.»r-^:;:i:'-:  rachi*  pubescent  or  prickly;  l'<iflets  5  or  7  (venr 
rar^-ly  \*  .  ny,\r,nc  "r  ^^hovAio,  more  or  k-s?  cun'^-ate  at  base  and  often  petiof- 
•.;L»v-.  -^'i.ir.y  g!.i  jc'i'ir-.  vf-ry  fin'^ly  pubfr^^^nT  r-n^^-aTh  or  glabrous  or  some- 
■a- hat  n*?:no'i^.  th*^-  t'<-th  u.-ually  ^impl'-:  f^"'!^»r^  T-rr.i:].  often  solitary,  the 
rh'-rt  ri'-lic*-l>.  rf-ceptacle:i.  and  ^/-rv*!-  l'L: tm;-.  r.r  u.c  latt  subpubewent: 
iry.\  gloitrr^  f»r  br-^iadly  ovat'-.  -.vi*:.  '..'•)'■  "f  !,«»  nf-ck.  about  8  mm.  broad 

Wii'-^jTi.  1.  c.  . — Wf-.-t*-m  T*-\.4^.  -.v.-fAMri  to  the  .Sierras  and  northward  in 
the  K'-xrkv  Mountain-  \n  hrl*i-;i  .\:r.-r>,a. 

•  4.  Rosa  Woodsii  Linll.  M  Ti.  II- .21.  l'-2".  .^r^rri^  i^jally  low,  2-10  dm. 
high,  -aith  rl'Ti  I'T.  .-Tmight  nr  r'-c:rvf-l  ?pinf-T-,  ar.  i  r'^-nietime*  with  scattered 
pryiiy-r.  or  ur-irrr.'-I  ar»ov.-:  •.u'r'':]'-s  narrow  nr  d;'.  iT/«!.  r-ntire;  leaflets  5  or 
7  rJ-^rr^'-timer"  '*  ,  o*r,ovat/'  to  <^*\**nz  or  lanc*<'Iat'-.  r'.;ri  i^-*!  or  acute  at  the 
rjrTirr.JT.  ol-»r-;-^-  '^r  j-ually  run^-at*-  at  lia.-v-.  glahr*"^!!-  or  s'lbpubeseent  abore, 
\-il3'.  -.-  or  fin'-'y  r,  rD'-/*^-nt  <tT  glahn-»"3.-  V^eneath  with  th*^  rachis  and  stipules), 
sim : !  y  :  oot  h'-'i .  '*:  •  *■  n  '»n  1  y  a :  .ore  t  he  m : d d  1*» .  H-im'^-t  i Tnt-r-  rf-si nous  and  semilate- 
to^'Th-'l,  soTT;'--::.';'-*  gliico'i?.  u.«iianv  small  'Th**  t'-rminal  1-4  cm.  long): 
flo-A'^-rs  4-.1  err;,  r  ro.v:.  cor>'mboi«e  or  ver>-  often  ft'»li*.ar>'.  'tn  ver\"  short,  naked 
pf^:;'"'-!--  i!^r«:d-  rjjk^-i  f*T  hispid,  thf-  lob*-?  mo!v  or  I»-ss  coiL«picuoiis:  fnnt 
gloV"!-^-  wir.^  ri  -r.'.r  r.'-ck.  >'-lii  mm.  hn-iad  Wa!-/»n,  I.  c).  (R.  MaxiutA- 
l.r.r/:  x«.,.  p].  Max-.rr..  **.  IMl:  R.  .Uvjr/>vjr»;j  r;rr^.n^..  I*itt.  4:  10.  1899.)— 
Vj-'^tt,  ".:;'-  .M:-j-'i  ;rl  riv»-r  ?o  f'olora'io  ar; !  north  inro  Bri^I.-h  .\meriea. 
o.  Rosa  Rutkana  Pre&l.  Epimel.  Bot.  203.  1>40.    .Siems  stout,  3-15  dn. 
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high,  armed  with  stout,  straight  or  recurved  spines,  the  branches  sometimes 
unarmed,  and  young  shoots  sometimes  prickly:  stipules  glandular-ciliate; 
leaflets  5  or  7  (very  rarely  9),  broadly  elliptic  to  ovate  or  oblong  or  lanceolate, 
usually  rounded  at  base,  obtuse  or  acute  (the  terminal  2-5  cm.  long),  resin- 
ous beneath  (as  well  as  the  rachis  and  stipules)  and  the  teeth  more  or  less 
glandular-serrulate,  smoother  above,  sometimes  nearly  or  quite  glabrous  (and 
teeth  entire),  or  the  pubescence  not  resinous;  rachis  more  or  less  prickly  or 
hispid:  flowers  5-7  cm.  broad,  solitary  (rarely  2  or  3);  pedicel  and  receptacle 
very  rarely  hispid;  sepals  naked  or  very  rarely  hispid:  truit  globose,  not  con- 
tracted above  into  a  neck,  12  mm.  broad  (Watson,  1.  c).  (/?.  melina  Greene, 
Pitt.  4:  10.  1899;  R,  oreophila  Rydb.  Bull.  Torr.  Bot.  Club  31:  561.  1904; 
R.  grosseserrata  E.  Nels.  Bot.  Gaz.  30:  119.  1900.) — From  Colorado  to  the 
far  northwest. 

6.  Rosa  gvmnocarpa  Nutt.  T.  &  G.  Fl.  N.  A.  1:  461.  1840.  Stem  slen- 
der and  weak,  1-3  m.  high,  with  straight  slender  spines:  stipules  narrow, 
glandular-ciliate;  leaflets  5-9,  glabrous,  doubly  glandular-toothed,  sessile  or 
nearly  so:  floWers  solitary  or  few:  sepals  6-12  mm.  long,  entire,  spreading  after 
flowering  and  deciduous  (with  the  distinct  styles)  from  the  very  contracted  top 
of  the  naked,  oblong-ovate  to  globose  fruit.--Scarcely  within  our  range;  west- 
ern Montana  and  Idaho  to  the  Pacific  States. 

7.  Rosa  stellata  Wooton,  Bull.  Torr.  Bot.  Club  25:  152.  1898.  Stems 
4-6  dm.  high,  with  numerous  straight  or  slightly  curved  yellowish  spines; 
young  stems  closely  covered  with  stellate  trichomes  which  may  be  scale-like 
or  have  a  central  gland-bearing  axis,  or  this  axis  may  be  a  well-developed 
spine:  leaves  small,  3-5-foUolatej  leaflets  triangular-cuneate,  with  rounded 
acute  teeth;  stipules  spreading,  silky-pubescent,  not  glandular:  flowers  soli- 
tary, 4-7  cm.  broad:  calyx-lobes  enlarged,  glandular  on  the  margin,  generally 
laciniately  lobed:  fruit  spiny,  reddish-brown. — New  Mexico  and  probably 
reaching  southern  Colorado. 

8.  Rosa  MacDougalii  Holz.  Bot.  Gaz.  21:  36.  1896.  Resembling  R, 
Nutkana:  stems  with  few  epidermal  spines,  or  frequently  none,  the  infrastip- 
ular  spines  wanting:  flowers  solitary  at  the  ends  of  short  leafy  branches:  re- 
ceptacle and  calyx  conspicuously  glandular  and  hispid:  fruits  densely  spiny. 
(R,  Underwoodii  Rydb.  Bull.  Torr.  Bot.  Club  31:  560.  1904.)— Colorado  to 
Idaho.  • 

55.  POMACEAE  L.  Apple  Family 

Trees  or  shrubs  with  alternate,  pinnate,  simple  or  compound  leaves;  the 
stipules  free  from  the  petiole  and  early  deciduous.  Flowers  regular,  solitary 
or  in  cymes  or  racemes.  Calyx  5-lobed  or  toothed,  adnate  to  the  ovary. 
Stamens  usually  many,  distinct.  Ovary  1-5-celled,  of  as  many  carpels,  more 
or  less  united;  the  ovules  one  or  more  in  each  cell.  Fruit  a  fleshy  pome, 
formed  by  the  calyx-tube  becoming  thickened-fleshy  and  inclosing  the  1-5 
bony,  papery,  or  leathery  carpels. — Roaaceae  in  part. 

Leaves  simple. 

Flowers  many,  in  racemes;  pome  berry-like 1.   Amelanchier. 

Flowers  several,  in  short  corymbs;  seeds  bony 2.  Crataegus. 

Flowers  solitary  or  2-3  in  sessile  umbel;  seeds  cartilaginous     .         .  3.  Peraphyllum. 

Leaves  pinnately  compound 4.  Sorbus. 

1.  AMELANCHIER  Medic.    Service-berry 

Shrubs  with  alternate,  simple,  serrate  leaves  and  white  flowers  in  racemes* 
not  thorny.  Calyx-tube  adnate  to  the  ovary,  its  five  lobes  persistent  and 
refloxed.  Petals  5,  inserted  with  the  numerous  stamens  on  throat  of  the 
calyx.  Styles  connate,  2-5;  cells  of  the^varjr  as  many  as  the  styles,  becom- 
ing in  the  berry  twice  as  many,  with  1  cartilaginous  seed  in  each  cell. 
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Glabrous  throu^iout,  at  least  at  maturity. 

L^ves  crenat«ly  serrate 1.  A.  alnffinim. 

Leaves  incisdy  serrate 2.  A.  gjabim. 

More  or  less  pubescent. 

Leaves  glabrous  above,  at  least  at  maturity 3.  A.  fillUilh  ■ 

Leaves  pubescent  on  both  faces. 
Incisely  serrate  around  the  summit. 

Calyx  and  pedicels  lanate-pubescent 4.  A.  Bakori. 

Calyx  (on  tne  exterior )  and  pedicds  green  and  labiate         .         .     5.  A.  oreo|»hihL 
Entire  or  crenatdy  toothed 6.  A.  pnmifolia. 

1.  Axnelanchier  alnifoUa  Nutt.  T.  &  G.  Fl.  N.  A.  1:  473.  1^10.  A  shrub 
or  small  tree,  2-4  m.  high,  giabrate  throughout  (including  the  calyx-lobes) 
at  least  at  maturity:  leaves  thickish,  somewhat  glaucous,  elliptic,  oval  or  oh- 
ovate,  very  obtuse  or  even  truncate,  the  base  rounded,  truncate,  or  suboor- 
date,  coarsely  crenately  serrate-dentate  above  the  middle:  raceme  denae, 
erect:  petals  oblanceolate,  about  1  cm.  long:  pome  purple,  with  bloom,  6-8  mm. 
in  diameter,  sweet  and  juicv. — On  stream  banks;  from  Colorado  to  Nd>raslai 
and  the  head  waters  of  the  Missouri. 

la.  Amelanchier  alnifoUa  jpumila  (Nutt.)  A.  Nels.  A  low  shrubby  form 
with  small,  nearly  orbicular  leaves,  serrate-dentate  to  tlw  base.  A.  pumiia 
Nutt.  T.  &  G.  Fl.  N.  A.  1:  474.  1840.— Infrequent;  moist  hillsides;  eastern 
Wyoming. 

2.  Axnelanchier  glabra  Greene,  Fl.  Fran.  52.  1891.  Stout  shrub,  divari- 
cately branched:  leaves  thin,  deep  green,  obovate  to  orbicular,  truncate  ch- 
retuse,  deeply  and  incisely  serrate  nearly  to  the  base,  15-25  mm.  long:  calyx 
as  well  as  the  leaves  quite  glabrous:  petals  cuneate-oblong:  fruit  defvesBed- 
globo^,  cro^^Tiefl  by  the  short  triangular  calyx-lobes.  (A.  polycarva  CSieene, 
Pitt.  4:  127.  IIKK).)— From  southern  Colorado  to  the  Sierra  Nevada. 

3.  Amelanchier  elliptica  A.  Xels.  Bot.  Gaz.  40:  66.  1905.  A  smaU  slender 
tree-like  shrub,  growing  as  scattered  indi\nduals  rather  than  in  clmi^; 
twigs  slender,  gray  except  at  the  ends  which  are  purplish-black,  with  an  in- 
conspicuous beady  resin:  leaves  elliptic,  2—4  cm.  long,  incisely  serrate  to  the 
middle  or  lower,  nearly  glabrous  above,  softly  lanate  beneath  when  young,  as 
are  also  the  slender  petioles:  flowers  few,  large:  calyx  woolly-pubescent;  its 
lobes  deltoid-triangular,  shorter  than  the  tube,  lanate  on  the  inn^*  face: 
petals  narrowly  oblanceolate,  12-15  mm.  long:  fruit  spherical. — ^Wet  open 
places  in  the  mountains;  Colorado,  Wyoming,  and  Utah. 

4.  Amelanchier  Bakeri  Greene,  Pitt.  4:  12S.  1900.  Shrubs  or  small  trees, 
growing  in  clumps;  the  branches  rigid  and  divaricate,  the  younger  ones  puber- 
ident:  leaves  orbicular,  15-20  mm.  long,  obtuse  or  truncate  at  both  enda^ 
evenly  serrate  above  the  middle,  both  faces  tomentulose;  the  stipules  villous: 
raceme  short,  dense,  small-flowered:  cah-x  villous-tomentose,  the  triangniaF- 
lanceolate  lobes  equaling  the  tube:  petals  5-10  mm.  long.^HSouthcm  Col- 
orado. 

5.  Amelanchier  oreopbila  A.  Xels.  Bot.  Gaz.  40:  65.  1905.  Low,  intri- 
cately rigid-branched,  1-2  m.  high,  growing  in  dense  clumps;  pubesooiee 
short-lanate,  some  of  it  persisting  till  maturity,  especially  on  the  lower  faoe 
of  the  leaves:  leaves  elhptic  to  obovate,  2-4  cm.  long,  incisely  dentate  from 
the  middle  to  the  rounded  apex;  the  petioles  scarcely  half  as  long  as  the  blade: 
racemes  short,  dense:  calj-x-lobes  subulate-triangular,  giabrate  outside,  hmate- 
puboscent  on  the  margins  and  inside:  petals  about  8  mm.  long:  pomeg^oboae^ 
purplish-black,  developing  but  little  pulp,  remaining  drj-  and  insipid,  mntiiF- 
mg  late. — Dr>'  stony  hills  and  cafions;  Colorado  and  Wyoming  and  probably 
westward. 

6.  Amelanchier  prunifoUa  Greene.  Pitt.  4:  21.  1S99.  Stems  clustered  and 
bushy, 2-3  m.  high;  the  branches  rigid,  with  ashy  bark:  leaves  coriaceous,  pale 
and  glaucescent.  but  permanently  obscurely  puberulent,  from  oblong  to  ovate 
or  obovate,  few-toothe<l  around  the  obtuse  summit:  cyme  few-flowered: 
calj-x-lobes  lanceolate,  elongated  in  fruit,  hoar>'-tomentulose:  fruit  on  den- 
der  pe<^^licels  about  2  cm.  long.  (Posi?ibly  the  following  from  New  Mexieo  are 
the  same:  .4.  crenata  Greene.  Pitt.  4:  127,  and  A.  rubescens  Greene,  Pitt.  Lc) 
— In  the  dry  mountains;  west  central  Colorado, 
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2.  CRATAEGUS  L.*    Hawthorn 

Shrubs  or  small  trees  with  thorny  branches,  simple  alternate  toothed  or 
lobed  leaves,  and  usually  white  flowers  in  corymbs.  Calyx-tube  um-shaped; 
its  limb  5-parted.  Petals  5,  spreading.  Stamens  5-20.  Ovary  2-5-celled, 
becoming  a  drupe  containing  2-5  bony  1-seeded  carpels. 

Spines  short,  2  cm.  long  or  less  (in  no.  2  sometime^  more). 

Leaves  elliptic  to  lanceolate,  serrate,  quite  small  (1.5  cm.  or  less 

broad) 1.  C.  saligna. 

Leaves  ovate  or  obovate,  2-4  cm.  broad. 
Serrate,  not  incisely  toothed  or  lobed;  petiole  without  glands  .     2.  C.  rivularis. 

Lobed  or  incisely  and  doubly  toothed;  petiole  with  scattered 

glands 3.  C.  Douglasii. 

Spines  long,  3-8  cm. 

Teeth  of  leaves  gland-tipped. 

Leaves  small,  1.5  cm.  or  less  broad 1.  C.  saligna. 

Leaves  large,  mostly  3-6  cm.  broad. 

Leaves  thin,  shiny  above  but  with  scattered  hairs:  pedicels 

glabrous;  anthers  rose-color;  fruit  mahogany-brown    .         .     4.  C.  cerronis. 
Leaves  thick. 

Petioles  glandular;  fruit  pjrriform,  dark  red;  nutlets  2-3  6.  C.  Doddsii. 

Petioles  nearly  or  quite  glandless;  fruit  subspherical,  scarlet ; 

nutlets  3-6      .         .         .         .         .         .         .         .         .     6.  C.  sheridana. 

Teeth  of  leaves  not  gland-tipped;  fruit  blood-red. 
Twigsof  season  glabrous;  anthers  pink;  fruit  spherical   .         .         .     7.  C.  coloradensis. 
Twigs  of  season  woolly,  villous,  or  pubescent;  anthers  white. 
Petioles  one  fourth  to  one  fifth  the  length  of  the  leaf-blades; 

fruit  broader  than  long 8.  C.  occidentalis. 

Petioles  one  third  to  one  half  the  length  of  the  leaf-blade;  fruit 

spherical  or  elongated 9.  C.  coloradoides. 

1.  Crataegus  saligna  Greene,  Pitt.  3:  99.  1896.  A  slender  tree  2-6  m. 
high,  with  slender  willowy  branchlets:  leaves  oblong  or  oblong-lanceolate, 
3-5  cm.  long,  firm,  acute  or  obtuse  at  apex,  cuneately  narrowed  to  the  slender 
petiole,  minutely  crenate-serrate  above  the  middle,  glabrous  below,  obscurely 
appressed-strigulose  on  the  glossy  upper  surface:  spines  slender,  flexible, 
glossy  black,  2-3  cm.  long:  corymb  glabrous,  few-flowered:  calyx-lobes  tri- 
angular: petals  suborbicular,  about  4  mm.  in  diameter:  stamens  20:  styles  5: 
fruit  sub  globose,  black  with  bloom,  dry,  mealy,  insipid.  (C.  Wheeleri  A.  Nels. 
Bot.  Gaz.  34:  369.  1902.)— Caflons  of  west-central  Colorado. 

2.  Crataegus  rivularis  Nutt.  T.  &  G.  Fl.  N.  A.  1:  464.  1840.  A  small  tree, 
well  branched;  the  branchlets  rather  slender:  leaves  3-6  cm.  long,  bright 
green  and  glossy,  glabrous  except  for  some  obscure  hairs  above,  ovate  or 
elliptic-ovate,  usually  acute,  serrate,  the  teeth  short:  spines  moderately  stout, 
glossy,  somewhat  curved,  2-4*  cm.  long:  corymb  glabrous,  several-flowered: 
calyx-lobes  with  a  linear  non-glandular  acumination :  petals  orbicular,  crenate 
at  summit:  stamens  10:  styles  5:  fruit  nearly  black,  1  cm.  in  diameter. — 
Stream  banks;  western  Wyoming  to  Utah  and  Idaho;  probably  in  northwest- 
ern Colorado. 

3.  Crataegus  Douglasii  Lindl.  Bot.  Reg.  pi.  1810.  1835.  A  stout  shrub  or 
small  tree,  4-8  m.  high,  well  branched;  spines  stout,  rarely  more  than  2  cm. 
long:  leaves  elliptic  to  obovate,  usually  cuneate  at  base,  irregularly  serrate, 
those  of  the  young  shoots  often  incisely  lobed,  3-6  cm.  long,  glabrous  or  some- 
times slightly  pubescent  on  both  sides:  corymb  10-15-flowered,  nearly  gla- 
brous or  slightly  tomentulose,  not  glandular:  calyx-lobes  entire,  triangular- 
subulate:  petals  orbicular,  6-8  mm,  in  diameter:  stamens  10:  fruit  black, 
or  purplish-black;  the  carpels  3^. — Northern  Wyoming  (apparently),  west- 
ward through  Montana  ana  Idaho  to  Oregon. 

4.  Crataegus  cerronis  A.  Nels.  Bot.  Gaz.  34:  370.  1902.  Small  tree, 
widely  branched,  2-5  m.  high;  trunk  short,  stout,  with  rough  bark;  young 
twigs  brown;  lenticels  small,  nearly  white:  leaves  broadly  elliptic-ovate, 
3-5  cm.  long,  coarsely  serrate;  the  teeth  with  finer  gland-tipped  serrations, 

*  Nomenclature  and  synonomy  supplied  by  Prof.  Francis  Ramaley  of  the  University 
of  Colorado,  who  has  studied  critically  the  Rocky  Mountain  species  of  the  genus  both  in 
field  and  herbarium.  He  suggests  that  with  further  study  it  may  be  found  desirable  to 
unite  C.  Doddsii  with  C.  theridana. 
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acute  or  acuminate  at  apex,  glabrous  below,  sparsely  ciliate-pubescent  above 
(especially  on  the  veins);  petioles  slender,  without  glands:  tnoms  numercnu, 
stout,  2-3  cm.  long,  morocco-red,  with  pale  lenticels:  corymb  5-10-flowered: 
calyx-lobes  with  a  broad  gland-margined  acumination,  longer  than  the  calyx- 
tube:  petals  6-8  nmi.  broad,  reticulate- veined:  stamens  1-8  (generaUv  5-8); 
anthers  large,  purple:  styles  5:  fruit  black  or  brown;  carpels  large  and  some- 
what dissimilar,  the  pulp  scanty.  (C.  erythropoda  Ashe  and  probably  C.  ehryso-' 
carpa  Ashe  in  jjart.) — Stream  banks,  in  caflons;  Colorado  and  Wyoming. 

5.  Crataegus  Doddsii  Ramaley,  Bot.  Gaz.  46:  3S1.  1908.  A  small  tree 
or  shrub  near  the  following:  the  leaves  smaller  and  pleated  along  the  veins 
at  anthesLs,  shining,  glabrous  except  on  the  veins  below,  obovate,  obacurelY 
lobed  and  the  margin  serrate:  stamens  10  or  fewer;  anthers  white:  fruit  hardy 
dark  red:  nutlets  2-3.    (C  chrysocarpa  Ashe  in  pari,  probably .)^[?olorado. 

6.  Crataegus  sheridana  A.  Xels.  Bot.  Gaz.  ai:  370.  1902.  A  small  tree 
3-5  m.  high,  with  reddish-brown  twigs;  lenticels  few,  large:  spines  slender, 
cur\'ed  and  deflexed,  4-5  cm.  long:  leaves  oval  to  almost  orbicular,  coarsely 
and  incisely  toothed,  with  rather  blunt  gland-tipped  serratures;  pubescence 
sparse  and  softly  strigose  on  the  lower  surface  of  the  leaves  (mostly  on  the 
veins),  minute  and  appressed  on  the  upper,  merely  ciliate  or  wanting  in  the 
inflorescence:  corjTnb  5-11-flowered:  calj'x-lobes  ovate-lanceolate,  glandular- 
fimbriate:  stamens  S-10:  styles  3-4:  fruit  nearly  spherical,  8-9  mm.  in  diam- 
eter, scarlet-red;  the  carpels  slightly  crested-bisulcate  dorsally .^-Stream 
banks;  through  northern  Wyoming  and  westward  to  Idaho. 

7.  Crataegus  coloradensis  A.  Nels.  Proc.  Biol.  Soc.  Wash.  17:  175.  1904. 
A  low  well-branched  tree.  3-5  m.  high:  leaves  4-5  cm.  long,  oval  to  sub(»i- 
bicular;  the  base  rounded  or  somewhat  cuneate,  either  entire  or  minutely 
serrate;  the  upper  half  incisely  coarsely  toothed,  with  finer  serrations  on  tlie 
teeth  which  are  slightlv  calloused  but  not  glandular,  ciliate-pubescent  above, 
nearly  glabrous  beneath  except  for  the  ciliate-hirsuteness  on  the  veins:  thorns 
few.  stout,  variable,  3-5  cm.  long:  corj-mb  10-20-flowered,  broad;  pedkeb 
lanate-pubescent :  cah-x-tube  short,  hirsute  or  lanate,  its  lobes  cut  into  long 
gland-tipped  teeth:  petals  8  mm.  broad:  stamens  10:  styles  usually  3  (2—1): 
fruit  10-13  mm.  in  diameter,  dark  scarlet-red :  the  pulp  juicy  and  well  flavored; 
carpels  mostly  3,  large,  slightly  ridged  on  the  back. — Cafi(xis  of  the  front 
range  of  the  Rockv  Mountains  in  Colorado. 

8.  Crataegus  occidentalis  Brit.  Bull.  X.  Y.  Bot.  Card.  1:  448.  1900.  A 
shrub  or  small  tree,  sometimes  6-7  m.  high;  thorns  slender,  about  3  cm. 
long:  pedicels  and  cah'x  pubescent:  leaves  oval  or  slightly  Gi>ovate,  irreg- 
ularly serrate  and  sometimes  slightly  lobed,  mostly  obtuse  at  the  apex  and 
narrowed  or  subcuneate  at  the  base.  4-7  cm.  long,  3  or  4  cm.  wide,  slsider- 
petioled.  pubescent  beneath,  at  least  on  the  veins:  cor\Tnbs  several-flowered; 
flowers  about  1.5  cm.  wide:  fruit  oval-globose,  about  1  cm.  long.  (C  coloroeto 
Ashe.) — Nebraska  and  Colorado;  also  Montana. 

9.  Crataegus  coloradoides  Ramaley,  I.  c.  3S3.  Small  tree  or  shrub,  the 
young  branches  pubescent :  leaves  more  or  less  blue-green  and  glossy  above, 
somewhat  glaucous  beneath,  obovate,  serrate  and  obscurely  lobed,  pubescent 
on  the  nerves  below  and  on  the  petiole  which  is  often  half  as  long  as  the  blade: 
pedicels  pubescent:  stamens  10  or  fewer;  anthers  white:  fruit  pulpy,  sweety 
spherical,  red,  about  9  mm.  in  diameter:  nutlets  2-3. — Colorado. 

3.  PERAPHYLLUM  Xutt. 

Low  shrubs  with  grayish  bark,  intricately  branched,  the  branchlets  riiort 
and  rigid.  Leaves  fascicled  at  the  ends  of  the  branchlets.  Flowers  soiitaiy 
or  in  sessile  2-3-flowered  umbels.  Ovarj'  2-celled,  each  cell  becoming  partly 
di\'ided  by.«  spurious  j>artition. 

1.  Peraphyllum  ramosissimum  Xutt.  T.  &  G.  FI.  X.  A.  1:  474.  183S. 
Somewhat  sUky-pubescent  or  nearly  glabrous,  1-2  m.  high:  leaves  namnrty 
oblanceolate,  attenuate  into  a  very  short  petiole,  serrulate  or  entire: 
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appearing  with  the  leaves,  pale  rose-color:  calyx-tube  adnate  to  the  ovary, 
its  lobes  pubescent  within:  petals  orbicular-obovate:  styles  2:  fruit  globose, 
crowned  with  the  persistent  calyx-lobes. — Colorado  and  to  the  far  northwest. 

4.  SORBUS  L.    Mountain  Ash 

Low  shrub  with  pinnate,  serrate,  deciduous  leaves  and  white  flowers  in  flat- 
topped  compound  cymes.  Calyx-tube  urn-shaped  or  turbinate,  5-lobed. 
Petals  5,  spreading,  short-claweci.  Stamens  20.  Styles  3-5,  distinct,  woolly 
at  base.  Ovary  3-5-celled,  becoming  a  berry-like  pome  with  2-seeded  cells. 
— Pyrua, 

1.  Sorbus  scopulina  Greene,  Pitt.  4:  130.  1900.  Shrub  1-4  m.  high,  rather 
stout,  the  young  branches  sparsely  hirsutulous:  leaves  1-2  dm.  long,  the 
rachis  glabrous  or  slightly  pilose  at  the  joints;  leaflets  11-15,  glabrous  on 
both  sides,  3-4  cm.  long,  oblong-lanceolate,  sharply  serrate;  the  teeth  not 
glandular  or  callous  at  tip:  cyme  large,  flat-topped:  fruit  red,  bitter.  Pyrus 
sambudfoliay  in  part. — Rocky  cafions;  Colorado,  Wyoming,  and  northwest- 
ward. 

56.  DRXJPACEAE  DC.    Plum  Family 

Trees  or  shrubs,  with  alternate,  petioled,  serrate  leaves  and  small  early- 
deciduous  stipules.  Bark,  leaves,  and  seeds  bitter  (prussic  acid).  Flowers 
regular  and  perfect.  Calyx  5-lobed,  free  from  the  ovary,  deciduouS.  Petals 
5,  inserted  on  the  calyx  as  are  also  the  numerous  stamens.  Stigma  small, 
capitate;  ovary  1-celled.    Fruit  a  drupe. — Rosaceae  in  part. 

PRUNUS  L.    Plum  and  Cherry 

Trees  or  shrubs,  with  simple  serrate  leaves,  the  bark  exuding  gum.  Flowers 
white,  fascicled  in  the  axils  or  in  terminal  racemes.  Calyx  5-cleft.  Petals 
5,  spreading.  Stamens  15-25,  inserted  with  the  petals.  Carpels  solitary, 
entirely  free  from  the  calyx,  becoming  drupes. 

Leaves  convolute  in  vernation;  fruit  large  and  pit  flattened. 
Flowers  appearing  before  the  leaves;  umbels  2-5-flowered. 

Sepals  entire,  not  glandular      .         .         .         .         .         .         .     1.  P.  americana. 

Sepals  glandular-ciliate 2.  P.  angustifolia. 

Flowers  appearing  after  the  leaves;  umbel  1-3-flowered       .         .     3.  P.  ignota. 
Leaves  conduplicate  in  vernation;  fruit  small  and  pit  subglobose. 

Flowers  in  terminal  racemes  .         .         .         .         .         .         .     4.  P.  melanocarpa. 

Flowers  axillary. 

A  small  tree;  flowers  in  short  corymbs 6.  P.  pennsylvanica. 

A  low  shrub;  flowers  in  sessile  umbels      .         .         .         .         .     6.  P.  Besseyi. 

1.  Prunus  americana  Marsh,  Arb.  Am.  111.  1785.  Tree  thorny,  2-5  m. 
high:  leaves  ovate  or  somewhat  obovate,  conspicuously  pointed,  coarsely  or 
doubly  serrate,  very  veiny,  glabrous  when  mature:  fruit  nearly  destitute  of 
bloom,  roundish  oval,  yellow,  orange,  or  red;  the  stone  turgid,  more  or  less 
acute  on  both  margins;  pleasant- tasted,  but  with  a  tough  and  sour  skin. 
Wild  Yellow  or  Red  Plum. — Along  streams;  Colorado,  Wyoming,  and  east- 
ward. 

2.  Prunus  angustifolia  Marsh,  Arb.  Am.  111.  1785.  Stem  scarcely  thorny: 
leaves  nearly  lanceolate,  finely  serrulate,  glabrous:  fruit  nearly  destitute  of 
bloom,  globular,  red;  the  stone  ovoid,  almost  as  thick  as  wide,  roimded  at 
both  sutures,  one  of  them  minutely  grooved.  P.  chicasa  Michx.  Chickasaw 
Plum. — Native  in  the  central  southwest;  widely  introduced ;  Colorado. 

3.  Prunus  ignota  A.  Nels.  Bot.  Gaz.  42:  5.3.  1906.  Shrubbj^  or  possibly 
becoming  tree-like;  branches  slender,  none  of  them  becoming  indurated  or 
thorny:  leaves  glabrous  from  the  first,  simply  and  sharply  serrate:  flowers 
white,  appearing  with  or  after  the  leaves,  solitary  or  2-3  in  a  cluster;  calyx 
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turbinate;  its  lobes  entire,  glabrous  whhin  and  nearly  so  without:  petak 
obovate:  fruit  not  known.— -On  the  Cache  La  Poudre,  near  Fort  Ccdlins, 
Colorado. 

4.  Pninus  melanocarpa  (A.  Xels.)  Rydb.  Bull.  Torr,  Bot.  Oub  33:  143. 
1906.  An  erect  slender  shrub  or  small  tree  1-5  m.  high:  leaves  ovate  or 
oblong-ovate,  abruptly  acuminate,  rounded  or  somewhat  cordate  at  base, 
smooth  or  nearly  so  on  both  sides,  the  teeth  of  the  fine  serration  incurved 
or  appressed;  petioles  not  glandular:  raceme  compact,  erect  or  aaoendini^: 
fruit  when  fully  mature  black,  always  more  or  less  astringent.  P.  demissa, 
which  probably  belongs  wholly  to  the  northwest  of  our  range. — ^Thisis  the  cans- 
mon  Chokecherry  in  the  central  Rocky  Mountains. 

5.  Prunus  pennsylvanica  L.  f.  Suppl.*252.  1781.  Tree  4-8  m.  higH  with 
light  red-brown  bark:  leaves  oblong-lanceolate,  pointed,  finelv  and  sharply 
serrate,  shining,  green  and  smooth  both  sides:  fruit  globose,  fight  red,  veiy 
small,  with  thin  and  sour  flesh;  stone  ^obular.  Wild  Red  Churrt. — ^FYom 
Colorado,  northward  and  eastward  to  Ne\*-foundland. 

6.  Prunus  Besseyi  Bailey.  Bull.  Cornell  Expt.  Sta.  70:  261.  1894.  A  low 
shrub  with  spreading  or  prostrate  branches,  often  only  a  few  dm.  high:  leaves 
oblong  to  oval,  the  teeth  appressed,  either  acute  or  obtuse  at  base  and  apex: 
flowers  in  sessile  umbels,  expanding  with  the  leaves,  about  1  cm.  broad: 
fruit  large,  12-15  mm.  in  diameter,  yellowish-red,  juicy,  scarcely  astrin^nt, 
edible.  Saxd  Cherry. — From  the  western  plains  to  the  foothills  of  the  Rocky 
Mountains. 

'    57.  LEGUMINOSAE  Juss.    Pea  Family 

Herbs,  shrubs,  or  trees  with  alternate  and  usually  compound  leaves,  ineg* 

ular  flowers,  5  sepals  more  or  less  united,  5  ver\'  Hij^dmilar  petals  (upper 

petal  or  standard  larger  than  the  others  and  inclosing  them  in  the  bud,  turned 

back  or  spreading;  the  two  lateral  petab  or  \s-ings  obUque;  the  two  lower 

petals  coherent  by  their  edges  and  forming  the  keel  which  usually  incloses  the 

stamens  and  pistil),  usually  10  variously  united  stamens  (mostly  9,  united  into 

a  tube  and  the  upper  one  separate,  rarely  9  or  5) .  and  a  1-celled  ovary  beccym- 

ing  a  more  or  less  elongated  pod.    Style  generally  inflexed  or  incurved.     Seeds 

mostly  with  thick  cotyledons  and  without  endosperm. 

Stamens  10.  whollv  distinct. 

Leaves  dif^itatefy  3-foIioIate;  flowers  ye!!ow    .....       1.  ThennopaiB. 

Leaves  CKl-i-pinnate:  flowers  white    .......       2.  Sophfcnm. 

Stamens    some  or  al!    united  by  their  filaments  at  least  at  base,  i.  e., 
monadelphou-  or  riiadelphou>. 
Anthers  of  2  forms:  stamens  monadelphous;  leaves  digital ely  5-  or 

more-folioiare    ..........       3.  lAMpixnm, 

Anthers  all  alike,  reniform. 

Leaves  odd-pinnate,  without  tendrib?. 

Pod  not  a  loraent.  2-valve'l  or  indehiscent. 
Foliage  not  glandular  dotte*^!. 

Digitately  3-foliolate  or  rarely  5-folioIate. 

Leaflets  entire  4.  Lotas. 

Leaflets  serrulate  or  denticulate. 

Flowers  in  racemes  5.  HdilotiM. 

Flowers  capitate  or  in  short  loose  spikes. 

Pods  cur\-e<i  or  coiled  6.  Medica^o. 

Vfjfla  straight,  membranous 7.  Tkiik^um. 

Pinnately  5-  or  more-foliolatc  'rardy  simple  or  3-foliolate 
in  no.  9  . 

Shniba 8.  lt*J""^t. 

Herbs,  or  rarely  with  ligneous  base. 

Kee!  of  the  corolla  blunt 9.  Astnahau 

Keel  of  the  conjKa  acute 10.  AatgSSm, 

Foliage  g!andiilar-*lotte«I. 

Pwl  with  hrMike«l  prickles 11.  CaycjntrliiiK. 

Po'i  not  prirklv. 

Shrub- la,  , 

Herbs,  or  merely  with  ligneous  base. 
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Leaves  digitately  3-5-foliolate 13.  Psoralea. 

Leaves  pinnately  S-many-foliolate. 

Stamens  10 14.  Parosela. 

Stamens  5 15.  Petaiostemon. 

Pod  a  loment,  with  reticulated  indehiscent  joints     .         .        .  16.  Hedysarum. 
Leaves  even-pinnate,  terminated  by  a  tendril  or  bristle. 

Style  slender,  with  a  tuft  of  hair  near  the  apex     ....  17.  Vicia. 

Style  flattened,  hairy  on  the  inner  side 18.  Lathyrus. 

1.  THERMOPSIS  R.  Br. 

Stout  perennial  herbs  with  erect  clustered  stems  from  running  rootstocks. 
Leaves  digitately  3-foliolate;  the  leaflets  entire;  stipules  conspicuous,  free. 
Flower  large,  yellow,  in  racemes.  Calyx  campanulate,  cleft  to  the  middle. 
Standard  shorter  than  the  oblong  wings,  the  sides  reflexed;  keel  nearly 
straight,  as  long  as  the  wings.  Stamens  distinct.  Pod  Unear  to  oblong- 
Unear,  much  compressed,  shortly  stipitate  or  nearly  sessile,  straight  or  in- 
curved. 

Mature  pods  straight  or  only  slightly  curved. 

Erect  and  nearly  straight 1 .  T.  montana. 

Spreading,  somewhat  curved,  not  recurved  or  deflexed  .  .  .  2.  T.  divaricarpa. 
Mature  pods  strongly  annulatelv  curved  and  often  recurved. 

Leaflets  silky-pubescent,  at  least  beneath 3.  T.  rhombifolia. 

Leaflets  glabrate       .         .         .         .         .         .         .         .         .        .  4.  T.  arenosa. 

1.  Thermopsis  montana  Nutt.*  T.  &  G.  Fl.  1:  388.  1840.  Stems  erect, 
simple  or  with  a  few  strict,  leafvj  sterile  branches,  more  or  less  silky-pubescent, 
becoming  glabrate,  3-6  dm.  high:  leaflets  oblong-oblanceolate  or  obovate- 
oblong,  usually  acute,  sparingly  silky-villous  beneath,  glabrous  or  nearly  so 
above:  flowers  alternate  or  geminate,  showy,  in  a  spike  6-12  cm.  long:  calyx 
silky-canescent;  its  teeth  narrow,  shorter  than  the  tube:  pods  silky-canescent 
or  somewhat  villous,  straight,  linear,  erect,  even  appressed,  or,  if  very  much 
crowded,  somewhat  spreading.  (T.  stricta  Greene,  PI.  Baker.  3:  34.  1901.) — 
"  High  valleys  in  the  Rocky  Mountains,  in  bushy  places  by  streams; "  west  to 
the  Sierras. 

2.  Thermopsis  divaricarpa  A.  Nels.  Bot.  Gaz.  25:  275.  1898.  Similar  in 
habit  and  size,  the  sterile  branches  very  leafy:  leaflets  elliptic  or  obovate, 
nearly  glabrous;  the  large  stipules  ovate,  somewhat  inequilateral,  longer  than 
the  petiole:  pods  pubescent  when  young,  at  length  glabrous,  8-10  cm.  long, 
about  7  mm.  broad,  slightly  curved  and  becoming  widely  divaricate.  (T. 
mnetorum  Greene,  Pitt.  4:  138.  1900.) — Often  in  rather  dense  patches;  stream 
banks  and  moist  copses;  throughout  our  range. 

3.  Thermopsis  rhombifolia  (NUtt.)  Rich.  Frank.  Journ.  App.  13.  1823. 
Low,  erect  or  ascending,  branched,  2-4  dm.  high,  appressed  silky-pubescent, 
or  the  leaves  sometimes  glabrate  above:  leaflets  oval  or  obovate  or  rhombic- 
elliptic,  obtuse,  sessile;  stipules  ovate  to  orbicular:  racemes  short;  flowers 
15-20  mm.  long:  pod  broadly  linear,  silky  at  first  and  more  or  less  pubescent 
at  maturity,  annulately  recurved-spreading,  several-seeded.  {T.  annulocarva 
A.  Nels.  Bull.  Torr.  Bot.  Club  26:  239.  1899.)— In  dry  washes  and  on  sterile 
sandy  plains;  from  Manitoba  to  Kansas  along  the  eastern  boundary  of  our 
range. 

4.  Thermopsis  arenosa  A.  Nels.  1.  c.  276.  1898.  Similar  in  habit  and 
size:  stems  from  the  persistent  branched  bases  numerous:  leaflets  oblong  to 
oblanceolate  or  even  obovate,  mostly  subacute^  nearly  glabrous,  3-4  cm. 
long,  1-2  cm.  broad;  stipules  longer  than  the  petioles,  ovate  to  suborbicular: 
raceme  short  even  in  fruit:  pods  softly  pubescent  but  at  maturity  nearly  or 
quite  glabrous,  widely  spreading  from  the  first  or  even  drooping,  somewhat 
curved  or  at  length  annulately  recurved,  often  stipitately  narrowed  at  base 
and  constricted  at  intervals  bv  the  aborting  of  one  or  more  of  the  seeds. — 
Open  sandy  washes  in  the  foothills;  Colorado  and  Wyoming. 

*  These  species  are  all  figured  in  Bot.  Gaz.  25:  275. 


272  LEGUMINOSAE    (PEA  FAMILY) 

2.  SOPHORA  L. 

Ours  are  berbs  with  coriaceous  odd-mnnate  leaves  with  numeroua  entire 
leaflets.  Stipules  small  or  obsolete.  Flowers  white,  in  terminal  racemes. 
Calvx  campanula te;  its  teeth  short.  Petals  nearly  equal;  the  standard  broad. 
Pod  stipitate,  large,  thick,  terete  or  somewhat  compressed,  several-seeded, 
often  somewhat  transversely  constricted. 

1.  Sophora  sericea  Xutt.  Gen.  1:  280.  181S.  Low,  1-3  dm.  high,  more  or 
less  silky-canescent :  leaflets  about  21,  elliptic  or  cuneate-oval:  racemes  short, 
at  first  scarcely  exserted  beyond  the  leaves:  calyx  gibbous  at  base. — ^Hi^ 
plains  of  Colorado  and  northward  along  the  plains  of  the  Platte  and  the  Mis- 
souri. 

-  3.  LUPWUS  L.     LuFiNE 

Generally  herbaceous,  with  5  or  more  digitately  arranged  entire  leajBets. 
Stipules  adnate  to  the  petioles.  Flowers  in  terminal  racemes,  verticillate  or 
scattered,  bracteate.  Cah'x  2-lipped.  Standard  with  recurv^  sides;  win|^ 
united  above,  inclosing  the  falcate  keel.  Filaments  strictly  monadelphous; 
anthers  of  two  forms.    Pod  large,  straight,  compresaed,  2-valved,  coriaceoua. 

Annuals;  ovules  only  2. 

Coarsely  hirsute:  stem  branched 1.  L.  pi 

Softly  hirsute;  subacaulesoent 2.  L.  bi 

Perennials;  ovules  more  than  2. 

Dwarf  and  caespitose  ( 5-15  cm.  high). 

Racemes  surpassed  by  the  leaves 3.  L.    

Racemes  surpassing  the  leaves  .         .         .         .       4.  L.  Kinpi 

Medium  to  large,  usually  2  dm.  or  more  high. 
Flowers  conspicuously  bicolored. 

I^eaflets  green,  appressed-pubescent  beneath    .         .         .       5.  L.  plattcnaiflL 
Leaflets  canescent,  pubescent  on  both  faces. 

Racemes  lax.  verticils  distant 6.  L.  diehrooB. 

Racemes  dense  7.  L.  omativ. 

Flowers  often  bi-  or  tri-colored  but  not  strikingly  so. 
Herbage  conspicuously  canescent  or  rough-hoary. 

Pubescence   dense   and   white,    spreading   or   subap- 
pressed. 
Racemes  large  and  long  (1-3  dm.)    .  .       8.  L.  leaeophyDoB. 

Racemes  short,  terminating  divaricate  branches     .       9.  L.  i 
Pubescence  sericeous,  mostly  appressed. 

Flowers  blue 10.  L.  fle 

Flowers  violet  11.  L. 

Herbage  green  or  greenish,  at  least  in  part. 
Pubescence  of  stem  and  petioles  appressed. 
Leaflets  glabrous  above  or  nearly  so. 

Linear-oblong  or  oblanceolate.  usually  folded. 

Raceme  soUtar>'  or  se\-eral  in  a  terminal  fascicle      12.  L.  flaribnndaB. 
Racemes  terminating  the  stem  and  divaricate 
branches. 
Stems  usually  solitary:  pubescence  scanty     .     13.  L. 
Stems  tufterj:  pubescence  silky-appressed      .     14,  L. 
Oblong  to  oblanceolate  or  broader,  mostly  flat. 
Stems  branched  above. 

Flowers  blue 15.  L.  < . 

Flowers  violet 16.  L.  alflophfloB. 

Stems  mostly  simple. 

Cal>Tc  scarcely  gibbous 17.  L.  alpcstris. 

Cal>-x  conspicuously  gibbous  .         .         .     18.  L.  ] 

Leaflets  pubescent  on  both  sides. 

Stems  purplish-red 19.  L.  rubricaulio. 

Stems  green  or  greenish. 

Tufted  and  low  (2  dm.  or  less)    ....     20.  L.  montieiribu 
Taller,  usually  3-6  dm.  high. 

Basal-leaves  abundant  and  long-petioled      .     21.  L.  humieola. 
Basal  leaves  wanting,  or  small  and  short- 
pet  ioled. 
Stems  densely  tufted  .         .         .         .     22.  L.  laxiflona. 

Stems  mostly  solitary         .         .         .         .     23.  L.  Bakcri. 
Pubescence   of  stem  and  petioles  hirsute   (if  any), 
spreading  or  reflexed. 
More  or  less  rough-hirsute. 

Raceme  as  Ions  as  the  leaf-bearioc  part  of  the 

stem 24.  L^  i 
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Raceme  relatively  short;  stems  ^11. 

Flowers  ochroleucous 25.  L.  barbiger. 

Flowers  blue  or  pink         .....  26.  L.  Wyetnii. 

Whole  plant  glabrous  or  nearly  so    .         .        .        .  27.  L.  Burkei. 

1.  Lupinus  pusillus  Pursh,  Fl.  Am.  Sept.  468.  1814.  A  low  rather  stout 
diffusely  brancned  annual,  1-2  dm.  high,  hirsute  with  spreading  hairs:  leaf- 
lets usually  5,  cuneate-oblong  or  oblanceolate,  2-3  cm.  long,  acute  or  obtuse, 
nearly  glabrous  above,  about  half  as  long  as  the  petioles:  racemes  short- 
peduncled  or  sessile;  pedicels  4-5  mm.  long;  the  bractlets  minute:  upper 
calyx-lip  2-cleft;  the  lower  subentire:  pods  10-15  mm.  long,  1-2-seeded. — 
Throughout  the  whole  Rocky  Mountain  region. 

2.  Lupinus  brevicaulis  Wats.  King's  Rep.  53.  pi.  7.  1871.  Acaulescent  and 
somewhat  caespitose,  annual  or  seemingly  sometimes  perennial  with  slender 
rootstocks,  3-10  cm.  high:  leaflets  mostly  7,  cuneate-obovate,  10-15  mm. 
long,  rounded  at  apex:  racemes  dense,  3-4  cm.  long,  the  peduncles  nearly 
equaling  the  leaves;  pedicels  2-4  mm.  long  in  fruit;  bractlets  small:  upper 
calyx-lip  very  short  or  truncate,  scarious;  the  lower  subentire:  petals  Dme, 
6-10  mm.  long,  equal:  pod  6-10  mm.  long,  2-3-8eeded.— Southern  Colorado 
to  Arizona  and  Oregon.  ' 

3.  Lupinus  caespitosus  Nutt.  T.  &  G.  Fl.  N.  A.  1 :  379.  1840.  Dwarf  caes- 
pitose perennial,  5-15  cm.  high,  silky  hirsute:  leaflets  5-7,  oblong-lanceolate, 
attenuate  at  base,  much  shorter  than  the  petiole;  stipules  subulate,  adnate: 
spike  sessile,  densely  flowered,  much  shorter  than  the  leaves;  bracts  seta- 
ceous, deciduous;  flowers  small,  nearly  sessile,  pale  blue:  calyx  bracteolate; 
the  upper  lip  2-parted;  the  lower  obscurely  3-toothed:  pod  villous,  3-4-seeded. 
— Colorado  and  Utah,  north  to  Montana. 

4.  Lupinus  Kingii  Wats.  Proc.  Am.  Acad.  8:  534.  1873.  From  a  peren- 
nial rootstock,  dwarf,  caespitose,  7-15  cm.  high;  pubescence  villous  and  spread- 
ing: leaflets  oblong-lanceolate,  2-3  cm.  long,  acutish  or  obtuse,  half  as  long 
as  the  petioles:  raceme  on  slender  peduncles  equaling  the  leaves;  bracts  short: 
calyx  nearly  equaling  the  petals;  the  lower  lip  equally  3-toothed:  petals 
purplish,  7-8  mm.  long,  the  narrow  rhomboidal  standard  shorter  than  the 
wings:  pod  ovate,  about  1  cm.  long,  1-2-seeded.  (L.  Sileri  Wats.  1.  c.  10:  345. 
1875;  L.  aduncus  Greene,  Pitt.  4:  132.  1900.) — Colorado,  Wyoming,  and 
Utah. 

5.  Lupinus  plattensis  Wats.  Proc.  Am.  Acad.  17:  369.  1883.  Stems  erect, 
from  an  underground  rootstock,  appressed  silky-villous,  branched:  leaflets 
7-10,  oblanceolate  or  short-spatulate,  obtuse  or  sometimes  subacute,  usually 
with  a  glaucescent  hue,  appressed-pubescent  beneath,  glabrous  above:  ra- 
ceme elongated,  loosely  large-flowered:  petals  pale,  blue  or  purplish;  the 
standard  with  a  conspicuous  darker  spot. — Western  Nebraska  anci  adjacent 
Wyoming  and  Dakota. 

6.  Lupinus  dichrous  Greene,  PI.  Baker.  3:  35.  1901.  Tufted,  erect,  5-8 
dm.  high,  the  stems  mostly  simple;  pubescence  short,  spreading,  silvery: 
racemes  long,  very  open;  flowers  large,  sub verticillate ;  pedicels  and  short 
gibbous  calyx  velvety:  corolla  at  first  pale  or  nearly  white,  the  standard  soon 
assuming  a  dark  reddish-pxuple  hue;  keel  lunate,  strongly  ciliate  throughout: 
pods  oblong-linear,  3-4  cm.  long,  silky-tomentose,  5-seeded;  the  seeds  white, 
very  flat. — Probably  rare;  western  Colorado. 

*  7.  Lupinus  ornatus  Dougl.  Lindl.  Bot.  Reg.  14.  pi.  1316.  1828.  Stems 
often  decumbent  at  base,  ascending  or  erect,  4-8  dm.  high;  pubescence  dense, 
rather  short,  somewhat  silky,  subappressed:  leaflets  5-7,  oblanceolate  or 
cuneate-oblong,  3-5  cm.  long,  usually  acute:  racemes  1-2  dm.  long,  short- 
peduncled;  bracts  short,  subulate  or  ovate:  calyx-Ups  nearly  eaual;  the  upper 
short-toothed  or  bifid;  the  lower  subentire:  petals  subeaual,  blue;  the  stand- 
ard paler  especially  at  the  center,  subsilky  on  the  back;  tne  keel  ciliate:  ovules 
6-8:  pod  4-5-seeded;  the  seeds  small,  white  and  polished. — Western  Wyo- 
ming, northward  and  westward  to  the  coast  States. 

8.  Lupinus  leucophyllus  Dougl.  Lind.  Bot.  Reg.  13.  pi.  1124.  1828.  Stems 
large,  leafy,  6-9  dm.  high,  densely  silky-tomentose  throughout:  stipules 
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setaceous  or  subulate;  leaflets  7-10,  o^lanceolate  or  cuneate-oblong,  3-6  dm. 
long,  acute;  the  petioles  about  equaling  the  leaves,  or  the  lower  twice  as  long: 
raceme  dense,  1.5-3  dm.  long;  bracts  subulate  or  linear,  about  as  long  as  the 
calj-x;  flowers  nearly  sessile,  scattered  or  subvert icillate:  upper  calyx-lip 
2-cleft;  the  lower  slightly  longer,  subentire:  petals  blue  or  pink,  eaual,  8-10 
mm.  long;  the  standard  densely  villous;  keel  naked  or  ciliate:  ovules  5-6. — 
This  northwestern  plant  may  reach  our  northwestern  boundary-. 

9.  Lupintis  ramosus  £.  Xels.  Bot.  Gaz.  SO:  120.  1900.  Stems  several 
from  a  woody  caudex,  2-4  dm.  high,  divaricately  simple-branched;  pubesoenee 
dense,  of  two  kinds,  flnely  lanate-canescent  and  sparsely  villous  with  spread- 
ing hairs:  leaflets  5-S,  oblanceolate,  obtuse  to  acute,  2-4  cm.  long,  the  lower 
half  the  length  of  the  petioles;  the  upper  equaling  them:  racemes  terminating 
stem  and  branches,  short-pedunclecf,  3-5  cm.  long;  bracts  ovate-lanceolate; 
flowers  scattered  or  subverticillate:  upper  lip  of  cah'x  notched,  a  little  shorter 
than  the  lower:  standard  ver>'  silky  on  the  back,  with  yello^^-ish  white  center, 
othem-ise  pale  blue  or  lilac  as  are  also  the  \i-ings;  keel  pale,  ciliate  on  the 
margin  below:  pod  silky,  3-5-seeded. — Northwestern  Wyoming. 

10.  Lupinus  flexuosus  Lindl.  in  Agh.  Syn.  Lup.  34.  1835.  Stems  ascend- 
ing or  erect,  often  decumbent  at  base,  4^  dm.  high,  branching;  pubescenee 
short,  silky,  appressed  or  sub  villous  on  the  lower  leaves:  leaflets  6-8,  ob- 
lanceolate, 3-4  cm.  long,  acute,  silky  on  both  sides:  raceme  7-14  cm.  long; 
bracts  equaling  or  exceeding  the  cah'x;  pedicels  4-5  mm.  long:  calyx-lipe 
subequal,  subentire  or  the  upper  slightly  toothed:  petals  blue  or  flesh-color, 
equal,  about  1  cm.  long;  the  standard  hairy,  the  keel  ciliate:  pods  2-3  cm. 
long,  4-5-ovuled. — In  the  northern  part  of  our  range  and  west  to  Washing- 
ton. 

11.  Lupinus  Greenei  A.  Xels.  Stems  tufted,  erect  or  with  decumbent 
base,  3-5  dm.  high,  usually  simple,  whitened  throughout  with  a  dense  siDEy 
tomentum:  leaflets  7-9,  3-5  cm.  long,  oblanceolate,  obtuse,  mucronulate, 
shorter  than  the  petioles:  racemes  short,  the  violet  flowers  in  verticils;  pedi- 
cels equal:  the  standard  and  sometimes  the  wings  villous  along  the  midnerve 
on  the  outside;  keel  short  but  falcate,  subtomentose  on  the  margin.  L.  oreo- 
philus  Greene,  Pitt.  4:  135.  1900;  not  L.  oreophilus  Phil. — Southern  Colorado. 

12.  Lupinus  floribundus  Greene,  Proc.  Acad.  Phila.  361.  (1892)  1893. 
Stems  tutted,  simple  with  a  terminal  raceme,  or  branching  above  and  the 
racemes  several,  purplish,  and  sparsely  strigulose:  raceme  long  (1-2  dm.) 
and  slender,  dense  and  the  flowers  ver\'  small:  petioles  slender;  leaflets  7-9. 
narrowly  oblanceolate,  acute,  glabrous  above,  densely  strigulose  beneath  and 
on  the  margins:  flowers  \'iolet  or  blue,  in  closely  contiguous  verticils;  the  early 
deciduous  bracts  with  attenuate  and  spreading  tips:  pedicels  and  calyx  densely 
villous:  petals  equal,  5  or  6  mm.  long,  the  broad  keel  delicately  cilic^te. 
(L.  m»/rzan//iu« Greene,  Pitt.  4:  134.  1900;  L.  lepto.stachyus  Greene,  PI.  Baker. 
3:  36.  1901.) — Mountain  vallevs;  western  and  southern  Colorado. 

13.  Lupinus  parviflorusNutt.  Hook.  <Sc  Am.  Bot.  Beech.  336.  1839.  Stems 
erect,  slender,  4-8  dm.  high,  simple  or  branched  above :  pubescence  scanty,  ^ort 
and  appressed,  the  cah'x  and  pedicels  silky:  stipules  setaceous;  leaves  rather 
distant:  leaflets  5-11,  broadly  linear  to  oblanceolate,  3-5  cm.  long,  mostly 
acute  and  mucronulate,  glabrous  above:  the  lower  shorter  than  the  petiokB: 
raceme  1-3  dm.  long,  slender;  bracts  linear-subulute,  equaling  the  calyx: 
flowers  scattered  or  in  verticils,  on  slender  pedicels  2-4  mm.  long:  calyz-£ps 
nearly  equal,  the  upper  2-toothed:  petals  blue,  equal,  6-8  mm.  long;  the  keel 
ciliate  or  naked:  po<^l  pubescent,  2— 4-seeded.  (L.  ingratus  Greene,  Pitt. 
4:  133.  1900.) — From  New  Mexico  to  Montana  and  west  to  Washington. 

14.  Lupinus argenteus  Pursh,  Fl.  Am.  Sept.  46S.  1S14.  Stems  erect  or  as- 
cending, lender  and  branching,  3-5  dm.  high;  pubescence  minute,  silvery  ap- 
pressecl:  stipules  small:  leaflets  5-8,  linear-lanceolate,  3-5  cm.  long,  aeute^ 
smooth  above  or  nearly  so,  about  as  long  as  the  petiole:  racemes  5-15  cm. 
long,  nearly  sessile;  flowers  in  verticils  or  scattered:  calj-x  campanulate,  gib- 
bous at  base;  the  upper  lip  broad.  2-toothed:  the  lower  subentire,  slic^tfy 
longer:  petals  blue,  cream-color,  or  even  purplish;  the  standard  and  keel 
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either  naked  or  somewhat  pubescent. — Seemingly  extending  from  Dakota 
and  Nebraska  to  the  plains  of  the  Columbia.  The  more  silky-hairy  form  is 
known  as  var.  argophyllus. 

15.  Lupinus  decumbens  Torr.  Ann.  Lye.  N.  Y.  2:  191.  1828.  Closely 
allied  to  the  preceding,  but  the  stems  stouter,  freely  branched,  often  7-10  dm. 
high,  very  leafy:  leaflets  green,  glabrous  or  nearly  so  above,  short-pubescent 
beneath:  racemes  several  to  many,  dense  and  many-flowered. — ^Abimdant 
throughout  our  range  on  the  plains,  especially  adjacent  to  the  streams. 

16.  Lupinus  alsophilus  Greene,  Pitt.  4:  135.  1900.  Tall,  branching, 
green  and  seemingly  glabrous:  leaves  few  and  large;  leaflets  about  8,  spatu- 
lately  oblanceolate,  obtuse,  mucronate,  glaucescent  beneath,  green  and 
glabrous  above,  5-7  cm.  long,  12-16  mm.  broad  above  the  middle:  racemes 
5-10  cm.  long,  on  slender  peduncles;  flowers  violet:  calyx  with  very  short 
tube:  petals  equal,  6-8  mm.  long,  the  keel  short,  broad  and  blunt,  the  margin 
naked:  pods  densely  villous. — Subalpine;  in  the  mountains  of  Western  Col- 
orado. 

17.  Lupinus  alpestris  A.  Nels.  Bull.  Torr,  Bot.  Club  27:  127.  1899.  Stems 
tufted  on  a  branched  persistent  caudex,  4-6  dm.  high,  simple  or  corymbosely 
branched  above,  striate,  short-pubescent:  leaflets  oblong  to  oblanceolate- 
cuneate,  mostly  obtuse  at  apex  and  with  a  cusp,  minutely  appressed-pubescent 
or  nearly  glabrous  above;  the  lower  petioles  much  longer  than  the  leaflets;  the 
uppermost  shorter:  racemes  terminal  on  stem  and  branches;  flowers  small  to 
medium,  in  rather  loose  verticils:  corolla  blue  with  purple  spot  on  standard: 
pod  silky-hirsute,  2-3  cm.  long,  about  5-ovuled:  seeds  very  flat,  oval,  4  nun. 
long. — In  moist  woods  in  mountains  of  our  range,  at  middle  or  subalpine  sta- 
tions. 

18.  Lupinus  pseudoparviflorus  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  232. 
1900.  Stems  solitary  or  several  from  woody  caudex,  erect,  3-6  dm.  high: 
stipules  lanceolate;  petioles  slender,  the  lower  twice  as  long  as  the  leaflets; 
leaflets  8-10,  oblanceolate,  3-5  cm.  long,  acute  or  mucronate,  finely  strigose 
beneath,  glabrate  above:  raceme  loosely  flowered,  7-14  cm.  long:  calyx 
appressed-silky,  very  gibbous  at  base:  corolla  blue,  about  1  cm.  long;  the 
standard  very  broad,  a  little  shorter  than  the  wings:  ovules  4-6.  (L.  Jonesii 
J.  W.  Blank.  Mont.  Agr.  Coll.  Sc.  Stud.  1:  79.  1905.)— Northern  Wyoming, 
Montana,  and  Idaho. 

19.  Lupinus  rubricaulis  Greene,  PI.  Baker.  3:  35.  1901.  Stems  tufted, 
slender,  3-5  dm.  high,  mostly  simple,  rather  remotely  leafy,  dark  red-purple 
as  are  to  some  extent  the  leaves  and  petioles  also:  leaflets  7-8,  cuneate-oblong 
or  elliptical,  unequal,  3-5  cm.  long;  tne  slender  petioles  much  longer;  stipules 
small,  subulate:  racemes  sessile,  7-10  cm.  long,  rather  dense,  the  middle- 
sized  flowers  scattered:  calyx  wmte-silky,  very  gibbous  at  base:  corolla  blue- 
purple  ;  the  standard  shorter  than  the  other  petals ;  keel  falcate,  glabrous.  Very 
near  the  preceding;  but  distinguished  by  its  reddish  hue. — Colorado  and  Wyo- 
ming. 

20.  Lupinus  monticola  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  232.  1900.  Stems 
numerous  from  a  branched  woody  caudex,  1-2  dm.  high,  grayish-strigose: 
lower  petioles  often  longer  than  the  leaflets;  the  upper  often  much  shorter; 
leaflets  7-9,  oblanceolate,  2-4  cm.  long,  silky,  strigose  or  somewhat  hoary  on 
both  sides:  raceme  3-6  cm.  long;  pedicels,  bracts,  and  calyx  silky- villous: 
upper  calyx-lip  2-cleft,  the  lower  entire:  corolla  glabrous,  8-10  mm.  long; 
the  standard  broad,  dark  blue  as  are  also  the  wings;  keel  lighter,  strongly 
curved:  ovary  silky,  with  4-6  ovules. — ^Alpine;  northern  Wyoming  and  in 
Montana. 

21.  Lupinus  humicola  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  204.  1898.  Per- 
ennial; rootstock  branched,  the  low  crowns  covered  with  the  scale-like  dead 
petioles:  stems  several  from  each  crown,  simple,  erect  or  ascending,  3-6  dm. 
nigh,  finely  but  not  densely  appressed-pubescent  throughout:  leaflets  7-12, 
usually  10  or  11,  oblong-oblanceolate,  cuspidate-acute,  4-7  cm.  long;  petioles 
dender,  elongated,  radical  1.5-3  dm.  long,  cauline  ^adually  shortened  upward; 
stipules  linear-lancedate,  villous:  racemes  terminal,  dense,  1-2  dm.  long, 
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elongating  in  fruit;  flowers  blue,  sub  verticil  late,  standard  glabrous;  bracts 
minute  or  wanting;  pedicels  5-8  mm.  long,  stout  in  fruit:  pods  viUous- 
pubescent,  2.5—1  cm.  long,  normally  5-see^ierJ. — A  vernal  species  of  mout 
slopes  protected  by  undershrubs;  Wyoming  and  Colorado. 

22.  Lupinus  laxiflorus  Dougl.  in  Lindl.  Brjt.  Keg.  pi.  1140.  1828.  Ascend- 
ing or  erect,  ^-6  dm.  high,  the  slender  tufte<i  stems  simple;  pubescenee  mi- 
nute, silkv,  appressed:  stipules  very  small,  setaceous:  leaflets  CM>,  oblanceolate, 
3-5  cm.  fong,  pubescent  on  both  sides,  at  least  half  as  long  as  the  petioles: 
racemes  loose  and  slender;  flowers  verticillate  or  scattered,  rather  smaU,  on 
pediceLi  4-5  mm.  long:  calyx  narrr^we^l  and  saccate  at  base;  the  upper  lip 
short-toothed,  the  lower  subentire:  petals  blue,  equal,  6-10  nmi.  long;  banner 
subpubescent,  and  the  keel  ciliate:  pod  silky-hair>':  seeds  3-5.  (Tli  follow- 
ing are  segregates-  from  L.  laxifUfrva,  and  may  or  may  not  be  distinct:  L.  argt^- 
phylliUf  L.  argerUea*  argophyUiu  Wats.  Proc.  Am.  Acad.  8:  532.  1873;  L. 
argentin^m  Rydb.  Bull.  Torr.  Bot.  Club  30:  257.  1903;  L.  comatut  Rydb. 
1.  c:  L.  pukhirrimijUf  Rydb.  1.  c.  25S;  L.  Uixus  Rydb.  1.  c;  L.  leucarUkuJs  Rvdb. 
1.  c.  250;  L.  Helleri  Greene,  Pitt.  4:  1-34.  1900.;— New  Mexico  to  Mcmtana 
and  west  to  the  coast  States. 

23.  Lumnus  Bakeri  Greene,  Pitt.  4:  132.  ICXK).  Densely  tufted,  erect, 
5-0  dm.  high,  silven-  or  hoar>'  pubescent  throughout;  stems  rather  stout, 
often  flstulous  below:  leaflets  7-0.  lance-elliptical,  acute,  3-5  cm.  long,  about 
eqijally  pubescent  on  the  two  faces:  raceme  solitary',  rather  short,  subs^sle; 
the  flowers  of  middle  size  and  in  rather  distinct  whorls,  blue,  with  a  spot  on 
the  standan^l,  turning  re<i  or  purple:  standard  shorter  than  the  wings  or  sub- 
equal;  the  keel  falcate,  densely  wrxjlly-ciiiate:  pods  2-3  cm.  long,  velvety- 
tomentose.  (L,  arceuthin^M  Greene,  PI.  hixkf:r.  '4:  ,io.  1901.; — Western  Col- 
orado. 

24.  Lupinus  ammophilus  Greene.  Pitt.  4:  I'ifj.  1900.  Perennial  from 
horizontal  ro^itst'^jck.-- :  .-.frrns  not  tuft#^r^l.  rather  low  and  stout;  the  raceme  and 
peduncle  asually  longer  than  the  stem:  petioles  and  stem  coarsely  hirsute, 
with  long,  sprfrading  or  r*;fl-rxed  hairs:  leaflets  S-10,  cuneate-obovate  to  cb- 
lanceolate,  gbibnite  above,  sparsely  hirsute  beneath,  '^-4  cm.  long:  raoone 
large  and  showy:  r^dicels  and  gibbous  calyx  hinellous:  corolla  about  1  cm. 
long,  purple:  the  -.tandard  with  a  light  sjK^t  in  the  middle,  this  changing  to 
red;  keel  falcate,  thinly  woolly-ciliate:  p'-yl.-^  broad.  2-3  cm.  long,  densely 
hirsute. — ^.Sandy  banks:  southern  Colorado  and  New  Mexico. 

25.  Lupinus  barbiger  Wat--.  Proc.  Am.  Acui.  >:  52S.  1873.  Pubescence 
of  the  htem,  j^-AicftU,  and  p';tioles  short  .stiff! -h  spreading  hairs;  that  of  the 
leaves  and  calyx  silky  ana  s'lbfippres-j^rd :  stern*  rather  stout,  4-7  dm.  hisfa: 
stipules  setaceous;  leaflets  5-7.  narrowly  oolanceolate.  silky  on  both  ^au: 
raceme  rather  dense,  hhort-f^'.-d'inoKr'l :  f^ediceLs  4-5  mm.  long;  the  setaceous 
bracts  longer  than  the  calyx:  lower  cal;.-x-lip  narrow,  subentire,  exceeding 
the  br'^iader.  deeply  tfxnhed  upper  lip:  petals  <-jch.'-oIeucous  or  purplish,  equal; 
the  standarl  roundf^i,  silky:  the  k^rel  copioj-!y  ciliate:  o\'ule8  about  7. — 
We- tern  and  .southern  Colorado  to  Utah  and  so  i-.h-.vard. 

20.  Lupinus  Wyethii  Wits.  1.  c.  .Sparsely  v.'jloi-  with  spreading  pobea- 
cence  throughout:  stem  aiscendi.'iK  or  erect,  .stou*.  often  branching,  3-5  Hm 
high,  few-leav':<i :  leaflet 3  S-r2,  oblong  to  oblancoiate.  4-6  cm.  long,  acute, 
often  glabrou-s  aVjove;  the  lower  petiole.?  much  elor.gatfr^l:  raceme  1-2.5  ^*iw 
long,  often  lorig-pr'iuncle^i:  bracts  subulate-s^^taceoi-.  exceeding  the  calvx; 
flowen*  blue  or  pink,  .scattered  or  verticillate:  p^:<lic'-ls  0-S  mm.  long:  ca^x 
villous,  with  short  s^rtaceois;  bractiets:  upper  lip  ^-ry^jthed:  the  lower  one 
longer,  subentir*;:  f^rtals  10-14  mm.  long,  equal:  the  keel  naked:  ovides  7-8. 
fL.  amplwt  Greene.  PI.  Baker.  3:  'iO.  VJ()l.; — From  Colorado  and  Wyoming 
to  Oregon. 

27.  Lupinus  Burkei  Wats.  Proc.  Am.  Acad.  S:  525.  1S73.  Stout,  nearij 
glabroijs.  ^-r^rct.  branching.  5-10  dm.  high:  lower  leaves  long-pet ioled;  the 
stipules  lanceolate:  leaflet-  7-10,  5-10  cm.  long,  ob lanceolate,  acute,  or  the 
lower  ones  obtuse,  glabrfjus  above,  sparsely  strigo.-!*:  beneath:  raceme  i ' 
2Uid  dense;  the  pedicels  short;  flowers  blue;  bracts  ciliate,  somewhat  ] 
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tent:  pubescence  of  the  calyx  more  or  less  villous,  spreading:  pods  8-seeded. 
— ^Western  Wyoming  to  Nevada  and  Washington. 

4.  LOTUS  L.    Trefoil 

Herbaceous.  Leaves  (in  ours)  1-5-foliolate;  stipules  minute  and  gland-like. 
Flowers  in  axillary  umbels,  or  solitary.  Calyx-teeth  nearly  equal,  usually 
shorter  than  the  tube.  Petals  free  from  the  stamens,  nearly  equal,  yellow  or 
ochroleucous,  or  turning  reddish;  claw  of  the  standard  usually  remote  from  the 
others;  keel  somewhat  incurved.  Stamens  diadelphous.  Pod  linear,  sessile, 
partitioned  between  the  seeds. 

Annual 1.  L.  americanus. 

Perennial 2.  L.  Wrightii. 

1.  Lotus  americanus  (Nutt.)  Bisch.  Litt.  Ber.  Linnaea  14:  132.  1840. 
Annual;  more  or  less  silkv- villous  or  sometimes  glabrous:  leaves  nearly  ses- 
sile; leaflets  3  (or  1,  rarely  4),  varying  from  ovate  to  lanceolate:  peduncles 
exceeding  the  leaves,*  one-flowered:  calvx-teeth  linear,  much  longer  than  the 
tube,  about  equaling  the  corolla:  keel  attenuated  upward,  falcate,  mostly 
acute.    Hosackia  Purshiana. — Across  the  continent;  infrequent  in  our  range. 

2.  Lotus  Wrightii  (Gray)  Greene,  Pitt.  2:  143.  1890.  Perennial;  ashy- 
puberulent,  bushy-branched,  very  leafy:  leaflets  3-5,  apparently  palmate  and 
sessile,  the  lowest  oblong,  the  rest  filiform-linear:  peduncles  short,  rarely 
equaling  the  leaf,  1-2-flowered:  calyx-teeth  setaceous-subulate,  about  equal- 
ing the  tube:  keel  not  falcately-attenuate,  mostly  very  obtuse. — S.  W.  Col- 
orado, New  Mexico,  and  Arizona. 

6.  MELILOTUS  Toum.    Meulot.    Sweet  Clover 

Annual  or  biennial  herbs,  with  pinnately  3-foliolate  leaves,  usually  serru- 
late leaflets,  small  yellow  or  white  flowers  in  slender  axillary  pedunculate 
racemes,  and  an  ovoid  coriaceous  wrinkled  pod  which  is  1  or  2-seeded  and 
scarcely  dehiscent. 

1.  Melilotus  alba  Desv.  in  Lam.  Encycl.  4:  63.  1797.  Erect,  1-2  m.  high, 
branching:  leaflets  oblong,  tnmcate,  emarginate,  or  rounded  at  apex,  1-2  cm. 
lon^:  flowers  white  in  slender  racemes  S-10  cm.  long,  often  1-sided:  pod 
ovoid,  glabrous.  White  Sweet  Clover. — Naturalized  from  Europe;  spar- 
iiigly  grown  for  forage,  and  spreading  as  a  weed. 

2.  Melilotus  officinalis  (L.)  Lam.  Fl.  Fr.  2:  594.  1778.  Resembling  the 
preceding:  leaves  with  rounded  serrate  apex:  flowers  yellow:  pod  subpubescent, 
reticulate- veined.  Yellow  Sweet  Clover. — Adventive  from  Europe ;  in  waste 
grounds. 

6.  MEDIC  AGO  L.    Alfalfa.    Lucerne.    Medic 

Annual  or  perennial  herbs,  with  pinnately  3-foliolate  leaves,  toothed  leaf- 
lets, small  flowers  in  spike-like  racemes,  and  curved  or  coiled  1-few-seeded  pods. 

1.  Medicago  sativa  L.  Sp.  PI.  778.  1753.  Upright  and  smooth  perennial: 
leaflets  obovate-oblong:  flowers  purple,  racemed:  pod  spirally  twisted. — ^An 
extensively  cultivated  forage  plant,  peculiarly  adapted  to  our  range,  and  of 
the  highest  value  because  of  its  quality  and  productiveness. 

7.  TRIFOLIUM  L.    Clover 

Herbs,  often  tufted  or  diffuse,  with  palmately  3-foliolate  leaves,  or  rarely 
pinnately  3-5-foliolate.  Stipules  adnate  to  the  petiole.  Flowers  usually  capi- 
tate, the  heads  sometimes  elongated  and  spike-like.  Calyx  persistent,  with 
slender  bristle-form  teeth.  Corolla  persistent,  united  with  the  stamens. 
Pods  small,  membranous,  indehiscent,  often  included  in  the  calyx. 
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Introdoe^l  flpeeiea  frown  for  fora«e  or  pMtore;  wvMy  aatimlind. 
Tieema  cne^ing;  flowers  white  or  puikiflh 1.  T.  npMik 

dt«mj)  tufted,  no  creeping  atem.4. 

Flowera  aeaaile;  h«a^ld  aemile 2.  T.  pfsftOBH^ 

Flowera  pedie^ed;  heftda  lonc-pedonelcd  •  .      3.  T.  nybridam, 

Ixidiffenoiia  iipeci«8. 
HeadA  not  involuentte. 

Stcnu  alender,  erect,  1-3  dm.  hlf^ 

Pediinrlen  very  short 4.  T.  Tatifnlnim, 

Peduncle  miu:n  elongated 5.  T.  RjdbcrBB, 

StemlMM  or  nearly  90;  often  caeapitow. 
Leaves  siabrr>a<i. 

Head  of  M^-eral  flowers,  pedoneolate. 

IjKaAKtA  ahaipiy  denticulate 6.  T.  Haydono. 

lusafletA  entire 7.  T,  T        '       ' 

Flowers  I  -3.  on  ver>-  short  rarlical  pedtznelea     ,         .        .      8,  T. 

Leaves  pubencent.  at  leaAt  below 0.  T. 

Heads  subtended  by  a  many-cleft  usually  monophyllous  involocre. 
Low  or  dwarf  perennials;  a/^ulescent  or  nearly  ao. 

Glabro^is.  with  large  leaflets  and  long  pedunclea    .         .        .10.  T.  Fanyu. 
Pubescent. 

Distinctly  pedunculate. 
Corolla  bicTilored,  ochroleueotis  and  ptirple      .        •       ^     11.  T.  daayithyiliiBU 
Corolla  p'lrple  or  rvi. 

Apprefwed  3ilver>'-puV>e9cent:  stanrlard  obtuse     .         .     12.  T.  aaemophiliim. 
SparAeiy  hair>-:  Atanrlard  attenuate     .  .         .     13.  T.  attcmxatom. 

Peduncle  nearly  wanting:  the  plants  depressed-caeapitooe    14.  T.  aadinam. 
Slender,  giabroiu.  an'l  caulescent.  ■ 

Perennial,  branching  from  the  base 15.  T.  Fendlcri.  1 

Annual,  stems  simple 16.  T.  WormsjoUu. 

1.  Trifolittm  repens  L.  r;p.  PI.  767.    1753.    Smooth  perennial,  the  slender  \ 
stems  crf:epinj5   and   apreaaing:   leaflet   inversely  heart-shaped   or  merelj 
notches!.  oV^fscurely  toothed:  stipules  -jcale-like.  narrow;  petioles  and  esfpeeiaDj 

the  peduncles  ver>-  lone:  hea/^lji  small  and  kxr^e:  caU-x  much  shorter  tnaa  the 
white  corolla:  p^jd-j  about  4-?!eede<J.  The  common  White  Clovkr. — Wideij 
dUperjied  and  now  frequent  in  our  range. 

2.  Trifolium  prate nse  L.  I.  c.  7^S.  rstema  ascending,  somewhat  hairy: 
leaflets  oval  or  obovate.  often  notche<l  at  tip  and  with  a  pale  spot  above: 
rose-purple  flowers  sfr^-Tile  in  deri.se  ovate  headij;  the  corolla  elOQgated-ttd>TiIar. 
The  common  Red  CjVjver. — In  cultivation  and  escaped  along  nxukidea  and 
ditch  banlu. 

3.  Trifolium  hybridum  L.  1.  c.  766.  Perennial,  erect  or  aacendmg,  3-6  dm. 
high,  nfrarly  zlabr^/;.-.:  leaver,  Iong-petiolf:<]:  the  leaflets  obovate,  sharply 
semlate:  head.-!  gloV;»o-.e.  lonz-pedunculate;  the  flowers  on  slender  pedicris. 
ALaiK f:  C ry^ vf: .=t. — ^rf  pa.r n zl  v  nat'iralize^i . 

4.  Trifolium  latifolium  I^x/,c.;  Greene.  Pitt.  Z\  223.  1SD7.  Stems  ereet, 
scarcely  tufted,  few-lea ve<l.  0-I2  cm.  hizh:  l':iflf:t7i  oblong  to  oval,  7-15  mm. 
long-  zlabro'is  a.=i  i.^  aUo  the  -item  and  petiole=i:  rj^.-^'imcle^  verv  short,  pobeseaxt: 
hea/'U  =jphencal  but  vx^n  I'-y-j^:  the  flower*  dL-rinrrly  pediceled,  reflexed  in 
age.  / .  loiqipe^,  UUi/olinm.  T.  U>r'/;/'p^.i  N'  ;r.  'mi  T.  Kingii  Watfl.  are 
itrfjb^TjW  wholly  weat  of  our  range., — ^Jcn^ir-t  .-.parlnzly  on  our  northweaEtem 
tior-ier. ' 

■5.  Trifolium  Rydbergii  Greene.  I.e.  222.  Nearly  eJabrous,  the  ereet  atems 
1-4  dm.  high,  no*  tufte-i:  leaflets  of  the  lowest  Ie:iV«.  -.hort.  oval;  the  otben 
obionz  to  linear-lanceolate,  2-4  cm.  long:  head.-,  o-  oid.  about  2  cm.  long: 
ealjTc  in  1  pe*! uncle  =omewhat  puh^«icent  or  even  -i^isr.:!/  villous;  the  teeth  ol 
the  calyx  much  longer  than  the  tuVje:  corolla  ochir'ji^ ucoiis  or  nearly  whiter 
3omet:rr-e=  purple-tin ze*"!.  T.  erioc^p^uilum  anl  7*.  hr./fipe9  in  part. — ^Fre- 
quent: rr*oUt  zra^^y  villeya.  in  the  open  or  among  th^  unaershruD;  throogb- 
out  our  range. 

6.  Trifolium  Haydenii  Porter,  Hayden's  Rep.  4V>.  1S72.  Glabroos  and 
caespiv/re.    w;:n   brinching  caudex:'  leaflet-,   obovite.   obtuse  or  abnipcly 

Kiintef'i.  ilvirr/y  denticulate,  strongly  veineii:  r^'-'i uncle  twice  as  long  as  tiK 
ave=:  the  :ow«:r  --ripule?  obttise,  .acario^i.?:  the'  upper  acute:  flofrera  pnrpk^ 
large  I2-lo  mrr.,  lonz  ,  in  2-3  verticiU,  reflexe^I  i.-i  friit:  teeth  of  the  catfx 
KtaceoiT-rubulite.  ab^jut  a-,  long  as  the  tube:  --tin  iard  obtusely  roaiKkd  or 
csoarglriate. — Northern  Utah  and  adjacent  Wyoming  and  Idahou 
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7.  Trifolium  Brandegei  Wats.  Proc.  Am.  Acad.  11:  130.  1876.  Dwarf 
perennial,  caespitose  and  acaulescent,  glabrous,  the  inflorescence  slightly 
villous:  stipules  scarious;  leaflets  elliptic-oblong,  thin,  acutish,  entire,  15-20 
mm.  long:  peduncles  about  equaling  the  leaves;  flowers  spicate,  in  a  loose 
naked  head,  purplish,  12-14  mm.  long:  calyx-teeth  lanceolate,  acuminate,  a 
little  longer  than  the  campanulate  tube:  ovary  stipitate,  7-ovuled. — Southern 
Colorado  and  New  Mexico. 

8.  Trifolium  nantun  Torr.  Ann.  Lvc.  N.  Y.  1 :  35.  1824.  Depressed- 
caespitose  glabrous  perennial,  2-5  cm.  high:  leaflets  small,  oblanceolate,  ser- 
rulate, strongly  veined:  peduncles  very  short,  radical;  flowers  large,  1-3,  dark 
purple:  calyx-teeth  broad,  acute,  shorter  than  the  tube:  ovary  4-5-0 vuled. — 
Af  ountains  of  Colorado  and  Utah. 

9.  Trifolium  gymnocarpon  Nutt.  T.  &  G.  Fl.  N.  A.  1:  320.  1838.  A 
small  caespitose  perennial  with  short,  thick  caudex:  leaves  mostly  radical; 
leaflets  oval-oblong,  obtuse,  serrate,  glabrous  above;  stipules  scarious.  oval: 
stems  very  short,  a  little  leafy  at  summit:  peduncles  equaling  the  leaves; 
heads  5-6-flowered:  calyx-segments  subulate,  as  long  as  the  tube:  pod  hairy, 
reticulate,  rugose,  1-2-seeded,  stipitate. — Dry  hills  and  plains;  Colorado, 
Wyoming,  and  westward. 

9a.  Trifolium  gymnocarpon  subcaulescens  (Gray)  A.  Nels.  Leaflets 
cinereous-pubescent  or  slightly  lanate  beneath,  quite  glabrous  above:  other- 
wise like  the  species.  {T.  svhcavlescens  Gray,  Ives.  Rep.  10.  1860;  T.  nemorale 
Greene,  Pitt.  4:  136.  1900.)— Southwestern  Colorado. 

10.  Trifoliimi  Parryi  Gray,  Am.  Joum.  Sci.  II.  33:  409.  1862.  Acaules- 
cent  or  nearly  so,  glabrous,  the  scape  and  petioles  rather  stout,  7-15  cm. 
high:  leaflets  15-25  mm.  long,  oblong  to  oblanceolate,  sharply  dentate:  in- 
volucre scarious,  5-7-parted;  heads  large,  many-flowered:  calyx-teeth  broadly 
subulate,  as  long  as  the  tube:  corolla  purplish-red  or  rose-purple:  pod  sessile, 
3-4-8eeded.  (T.  montanense  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  236.  1900  is 
a  dwarf  form  from  alpine  summits  in  Montana;  possibly  distinct.) — Frequent 
in  open  spruce  woods  at  high  elevations  throughout  our  mountains. 

11.  Trifolium  dasyphyllum  T.  &  G.  Fl.  N.  A.  1:  315.  1838.    Densely  caes- 

Eitose:  caudex  short  and  thick,  branching:  peduncles  and  calyx  silky  with 
rownish  hairs:  leaflets  lanceolate  or  oblong-lanceolate,  acute  or  acuminate, 
entire;  stipules  membranaceous:  heads  globose,  many-flowered,  on  a  rather 
long  radical  peduncle:  calyx-teeth  subulate-setaceous,  exceeding  the  tube: 
corolla  bicolored,  the  standard  ochroleucous,  the  wings  and  tip  of  the  keel 
deep  purple:  pod  3-4-seeded.  {T.  hracteolatum  Rydb.  Bull.  Torr.  Bot.  Club 
28:  500.  1901.) — Frequent;  at  subalpine  stations  m  our  range. 

12.  Trifolium  anemophilum  Greene,  Pitt.  4:  137.  1900.  Closely  allied  to 
the  preceding,  depressed-caespitose  and  spreading:  foliage  and  peduncles 
white  with  silvery-silky  close  indument:  bracts  of  the  involucre  several,  un- 
equal, scarious-margined,  linear-lanceolate:  calyx-teeth  often  nearly  twice  as 
long  as  the  tube:  corolla  purple;  the  standard  broadly  elliptic.  {T.  scariosum 
A.  Nels.  Bull.  Torr.  Bot.  Club  29:  401.  1902;  T.  stenolobum  Rydb.  Bull.  Torr. 
Bot.  Club  28:  499.  1901.) — Naked  limestone  slopes,  middle  elevations;  Wy- 
oming and  Colorado. 

13.  Trifoliimi  attenuattun  Greene,  Pitt.  4:  137.  1900.  Allied  to  the  two 
foregoing,  less  caespitose,  greener  and  nearly  erect,  5-12  cm.  high,  rather 
sparsely  silky-hairy:  leaflets  mostly  linear.  2-4  cm.  long:  peduncles  and  leaves 
subeaual:  involucral  bracts  short  and  relatively  broad:  calyx- teeth  slender, 
variable:  corolla  deep  red-purple;  the  standard  acuminate  and  well  surpassing 
the  other  petals:  pedicels  denexed  in  age. — Among  the  rocks,  at  alpme  sta- 
tions; soutnem  Colorado  to  New  Mexico. 

14.  Trifolium  andinum  Nutt.  T.  &  G.  Fl.  N.  A.  1:  314.  1838.  Depressed, 
caespitose,  and  densely  silky-canescent:  caudex  short,  thick,  and  branching: 
leaves  mostly  radical;  leaflets  cuneate-oblong,  apiculate;  stipules  broadly 
ovate,  membranaceous:  heads  on  very  short  scapes  with  two  bract-like  sheath- 
ing leaves  at  base:  calyx  densely  villous;  its  teeth  subulate,  shorter  than  the 
tube:  pod  usually  1 -seeded. — ^Dry  barren  hills;  central  Wyoming. 
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15.  Trifofiam  Fendkri  Greene,  Pitt.  3:  221.  ISdT.  Low  ^abroos  . 
Tiial  S-20  cm.  high,  usually  branched  from  the  base:  leaflets  from  obcocdafie 
to  obovate-obloag.  or  sometimes  obloog-lanceolate,  minutely  sermlafee: 
heads  slender-pedunculate;  involucre  many4obed,  somewhat  laeoate:  fiowea 
from  nearly  vmite  to  roee-purple:  calyx-tube  lO^ierred,  half  as  long  as  the 
slender  teeth:  pod  turgid,  stipitate.  2-seeded.  T.  involueratum. — Coiocada  to 
Sew  Mexico. 

16.  Trifolimn  Wofmsjoldii  Lehm,  Ind.  Sem.  Hort.  Hamb.  17.  ISSD. 
Annual.  bienniaL  or  even  seemingly  perexmial  by  slender  rootstocks  in  some 
localities:  stems  simple  or  sparingly  branched,  erect  or  decumbent.  1^  dm. 
long:  leaflets  obovate-oblong.  obtuse,  pectinate-denticulate,  2-3  cm.  long: 
heaiis  hemispherical,  15-2o  mm.  in  diameter:  tbe  involucre  broad.  lacmiaGe- 
aristate:  calyx-tube  scarious.  10-nerveii.  much  exceeded  by  the  linear  Lobes: 
standard  emarginate.  purple.  T.  inrdutrai^im  and  T.  pauciftarum  in.  port: 
the  former  of  these  is  Mexican  and  the  latter  is  of  the  range  to  the  northwesc 
of  ours. — Our  species  seems  to  extend  from  California  (where  it  is  peretmiaT, 
into  Colorado. 

&  ROBnUA  L.    Locust 

Trees  or  shrubs,  often  with  prickly  spines  fi^r  stipules.  Flowers  showy,  in 
Kan  gin  g  axillary  racemes.  Base  of  the  leafstalks  covering  the  buds  of  the 
next  year.  Calyx  slightly  2-lippeii-  Stan-iari  lar^  and  rounded,  turned 
back.     P«>i  2-valveti.  flat  and  thm.  margine«i  on  one  edge. 

1.  Robinia  neo-meTicana   Gray.   Mem.   Am.   .\cad.   X.  S.   5:  314.  lS3o. 

Shrub  1-2  m.  high:  stipular  prickles  subrecurved.  sharp  and  stoat;  leaflets 
elliptical  or  oblong:  peduncles  and  the  short  crowded  racemes  hispid  with 
straight  glanduliferous  hairs:  calyx  finely  hispid:  corolla  roae-color:  pods 
glandular-hispid. — Southern  Colorado  and  southward. 

9.  ASTRAGALUS  L.*    Vetch 

Chiefly  herbs  (ours  perennial^',  with  odd  pinnate  leaves  and  spiked  or 
racemed  flowers.  Calyx  5-toothed.  Corolla  usually  long  and  narrow;  stand- 
ard narrow,  eq^jalinz  or  exceeding  the  wings  an  i  blunt  keel,  its  sides  reflexed 
or  sprea«ling.  Stamens  <iiadelphous.  Po«i  several-many-aeeded,  TafiooB* 
mostly  f^gid,  one  or  both  sutures  us'ially  p rejecting  into  the  cefl.  either 
slightly  or  5*3  as  to  liivide  the  ca^-ity  lengthvrife  into  two.  Mature  pods  are 
usually  necessary  for  certainty  in  determiaation  of  those  ^leciflB  wxui  wiiidi 
one  is  not  familiar  through  long  association. 

P->i5  2-ceiIai  the  aep^ura  p«fect 

P'j«i*  I-ceileii.  cv:-:  -.iie  c«Il  iiv.-ieil  byaa  i:i:o=:plete  sept-i^i  formel  by  the 

:z.:rjai-:a  -:f  -.'z.*  venTral  or  cae  dorsal  i'l'.iz*^.  -ir  -.  y  -..;-:a  beia^f  cure  or 

less  i^.'rri i*i.      !=.  P't-zca  sep^.ura.  si:=.e:i=iea  wiii-y  Tracrii:^. 
P'>i3  l-.-^il-ii.  no  i-Trisi-rz.  .f  ei:h.er  sutTire    ....... 

•  Tbj  '.ar?-  %=.i  iiSviIc  ^n-is  is  rloLly  r»presenteii  uri  :!•»  R..v:ky  KooiittaML  TW  W> 
y.irs:^  ir*  'za  pr--z.::psL  aciecip-a  t.D  euii- orate  the  Nirrii  A=.encan  ipiriiii  Tocrcr  >■>& 
Gray.  F'..  N.  A.  1:  3J:^-.'Jo3:  Grav.  Pr>:.  .\=i.  Aca.i.«5:  ISS.  :v>5:  Watmo.  KiiMr's  Rcpoct. 
■13.3.  1*71:  E.  ?.  Sh-iioQ.  Geol.  an-i  Na:.  Hjc.  Surv.  Minii.  1:  ll»>-ir6.  ISM.  Bmemaij 
R.y  :!-:«a^  =a*  eiv^n  -is  a  v«r>-  E.eip^al  oiizLz.*  an-i  key  to  tile  G:l  .ra-io  «pceiB  (. BaU.  Tocr.  Boc 
C'.-J:  :]J:  ':d7.  'J'*':o  .  arrangir.g  rhem.  'in  i^r  fereateea  genera.  To  caeh  of  the  fimiiw'm, 
xtf-.'jxr.y  elab': ra^.-.n^ ^ra'^r-^  ackiioirieti^3.enc  ia made.  la  the  fc^lowiaK  ruTiimii  J  tjia 
ni -!«  rne  a.^n.  za*  r.^ier.  mereiy  to  fuili'^te  the  recocnitioa  of  specicBw  azbd  tfaerefar*  tfav 
keys  ar»  iarpsiy  ar::.-i!-i!  a=.i  the  species  =.•:■•:  neiresanljj-  in  th-  «et;'jeace  of  tnae  nfatiaK- 
■h  p.  Iz  the  Ji:tir«!s-  :f  *L3ipL':;:y  for  the  c=.e  who  w^hes  tij  knoir  planta  by  thebr  Bamei 
:f  f  :r  z.-:-  other  r»a*.r.  .  :-.  has  ««fcie»i  irje  not  to  follow  the  recent  temicney  to  avpi^tfv 
a  p«:piAr.y  r^Tr»gz..z3.-  >  zenus.  The  name  .l»insi;c/v»  wJl  ire  reraineil  for  tlhewfaalr^tfbBr 
•han  repLaceii  by  n  f^rnji-ierabLe  series  of  names  representing  grjupu  tfaac  abftie  iiii»  f  »h 
other  so  gra.i-:ally  :ha'.  even  w-.th  a  l.st  if  -rheir  techn..!al  charairters  befote  ooe^  ( 
often  'j-,-izz  %s  to  th'*  i>*pi>sition.  to  be  Ena.ie  of  some  particular  specimen.  The  ] 
nan-*.  n-:wev»r.  are  very  usefjil  in  the  ■i€s;«nat;oa  of  sectc^in*.  an.i  Rydbcrg's  «_ 
:n  L  :a-.-n^  the  '^'.-iz.  iar.'W  of  these  an  i  in  en-imerating  the  «pei::e9  "in-ler  CMcfa.  is  a  i 
one.  Hj  paper  hv«  been  hesav.ly  dravn  i^in  for  the  present  treatment  of  the  | 
ames  are  given  an  i  the  main  crotxpinc  shown. 
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SERIES  I 

Pods  fleshy,  somewhat  plum-shaped,  indehiscent  (GEOPRUMNON). 

Flowers  ochroleucous,  the  keel  purple-tipped    .         .         .         .       1.  A.  succulentus. 

Flowers  purple,  often  pale 2.  A.  crassicarpus. 

Pods  not  fleshy,  dehiscent. 

Pod3  not  inflated,  membranous  or  leathery. 

Pods  ovate  or  oblong,  leathery  (ASTRAGALUS). 
Plants  densely  vilious-canescent  throughout. 

Pods  glabrous 3.  A.  mollissimus. 

Plods  woolly 4.  A.  Bigelovii. 

Plants  glabrate  or  appressed  strigose-pubescent. 

Stems  erect,  3-10  dm.  high;  flowers  ochroleucous,  spreading 

or  reflexed  in  the  dense  spike 5.  A.  carolinianus. 

Stems  ascending,  1-3  dm.  high;  flowers  ascending,  in  a 
short  spike. 
Stems  stoutish;  spike  oblong;  pod  sessile. 

Flowers  purplish 

Flowers  ochroleucous 

Stems  weak,  spikes  capitate;  pod  stipitate    . 
Pods    ascending,    broadly    linear,    flattened,    membranous 
(HAMOSA). 

Caulescent;  greenish,  sparsely  hirsute 

Acaulescent;  silvery-silky    .         .         .         . 
Pods  conspicuously  inflated,  papery  (CYSTIUM). 

Nearly  glabrous  throughout 11.  A.  diphysus. 

Subcinereous  or  strigiUose 12.  A.  ineptus. 


6.  A.  nitidus. 

7.  A.  sulphurescens. 

8.  A.  hypoglottis. 


0.  A.  Nuttallianus. 
10.  A.  calycosus. 


SERIES  n 

Pods  deeply  sulcate  dorsallsf,  this  suture  being  thus  deeply  intruded 
and  the  pod  obcordate  in  cross  section  (TlUM). 
Stems  rather  stout,  suberect;  flowers  yellowish;  pods  3  cm.  or 
more  long,  exsert-stipitate,  spreading  or  pendent. 
Plant  woolly-pubescent    ........ 

Plant  appressed-pubescent  or  glabrate. 

Leaflets  obovate^blong,  glabrous  above      .... 

Leaflets  linear-oblong,  glabrate  on  both  faces 
Stems  slender,  flexuous  or  spreading:  flowers  not  yellow;  pods 
less  than  2  cm.  long,  short-stipitate  or  subsessile. 
Pods  black-hairy;  stipe  as  long  as  the  calyx    .... 

Pods  pale-pubescent;  stipe  sh9rt  or  wanting. 

Pods  coriaceous,  mottled,  incurved 

Pods  chartaceous,  deflexed •      . 

Pods  slightly  if  at  all  sulcate  dorsally.  one  or  both  of  the  sutures  in- 
truded  but   rarelv  deeply  so   (the  sections  Xylophacoa  and 
Pfiaca  quite  variable). 
Pods  membranous,  coriaceous  or  woody,  not  conspicuously  in- 
flated 
Pods  membranous  (ATELOPHRAGMA). 
Pods  exsert  stipitate. 

Leaves  cinereous-pubescent  on  both  faces 

Leaves  glabrous  or  minutely  appressed-pubescent  beneath. 

Pods  glabrous 

Pods  black-hairy 

Pods  sessile  or  nearly  so. 

Pods  reflexed 

Pods  ascending 

Pods  coriaceous  or  woody. 

Pods  stipitate;  leaves  unifoliolate  (JONESIELLA)   . 
Pods  sessile;  leaves  pinnate. 

Tall  glabrous  perennial;  calyx-tube  not  longer  than  its 

lobes  (PHACOPSIS) 

Low  caespitose  perennials;  the  calyx-tube  longer  than  its 
lobes  (XYLOPHACOS). 
Pods  coriaceous,  more  or  less  pubescent  but  not  woolly. 
Herbage  appressed  silvery-silky. 
Pods  obtuse  at  base. 

Pods  elliptical,  straight      .         . 
Pods  curved  or  incurved  at  tip. 

Pods  not  noticeably  veined    .... 
Pods  transversely  veined  and  finely  reticulated 

Pods  tapering  to  both  ends 

Herbage  glabrate  or  villous  with  loose  spreading  hairs. 
Leaves  glabrous,  at  least  above. 

Pods  sessile 

Pods  stipitate 

Leaves  softly  villous. 


13.  A.  Drummondii. 


14.  A.  scopulorum. 

15.  A.  racemosus. 


16.  A.  alpinus. 

17.  A.  sparsiflorus. 

18.  A.  desperatus. 


10.  A.  aboriginorum. 

gla 
21.  A.  Ma 


Hacoumi. 

22.  A.  elegans. 

23.  A.  Brandegei. 


24.  A.  asclepiadoides. 

25.  A.  Pattersonii. 

26.  A.  missouriensis. 

27.  A.  Shortianus. 

28.  A.  chamaeluce. 

29.  A.  amphioxus. 


30.  A.  cibarus. 

31.  A.  Beckwithii. 
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Fknren  ochroleacous 32.  A.  FbrtL 

Flovcfs  vioiec 33.  A.  |' 

Pods  coriaceous,  strikincly  vooUy-pubeseent. 
Leaflets  9-17. 

Leaflets  oblonc:  flowers  odm^eocoiis  .    34.  A.  1 

Leaflets  suborfoicular:  flowers  purple      .  .    35.  A.  i 

Leaflets  3-7;  flowers  ochroleucous     ....     36.  A.  NewbcRji- 
Pods  8troDf!y  inflated.  paper>'    PHACA-. 

Stems  evident,  usually  more  than  1  dm.  Ions  (except  in  No.  40). 

Leaflets  long-linear  or  nliform:  pods  mottled  37.  A.  nrrawirw. 

Leaflets  short-linear  to  suborfoicular. 
Pods  quite  glabrous,  or  ^abrate. 
Pods  sessile:  stems  low. 

Leaflets  oblong  to  linear 3S.  A. 

Leaflets  elliptic  to  <»bicular 39   A.  artipea 

Pods  stipitate. 

Stemlew  or  nearly  so 40.  A. 

Stems  tall 41.  A. 

Pods  pubescent. 

Stems  K*abrous 42.  A. 

Stems  hirsute. 

Plant  perennial 43.  A. 

Plant  annual 44.  A.  Gcsrcn. 

Stems  wanting  or  ver>'  short,  or  prostrate-dreading. 
Dwarf  or  prostrate:  leaflets  short  (4-8  mm.;. 

Pods  conspicuously  mottled 45.  A.  ' 

Pods  not  mottlei. 

Peduncles  1-3-flowered  46.  A.  hi 

Peduncles  5-12-flowered 47.  A, 

More  robust,  sometimes  caulescent. 

Leaflets  glabr^jus  above 48.  A, 

Leaflets  pubescent  on  both  faces. 

Racemes  sessile,  often  dongating  in  fruit  .  49.  A.  cfaUi 

Raceme  on  a  peduncle  surpassing  the  leaves       .         .     50.  A.  *    " 

SERIES  m 

Leaves  pinnate  or  in  No.  60  partly  simple. 

Pods  conspicuously  bi5u]cate  ventrally  '  DIHOLCOS). 

Flowers  purple  or  v:o!et    .  .  .  .  .         .         .     51.  A. 

Flowers  wh.te  or  ochroleucous 52.  A, 

Pods  various  but  r.ot  bisulcate. 

Pods  with  a  rhickerieri  fleshv  epicarp:  leaves  pectinatdy  lobed 
rather  *:.&n  pinnate,  the  leaflets  being  obscurely  articu- 
lated   rJEXOPHYLLUM  . 
Divisioni  of  the  '.eaves  narrowlv  linear:  pods  pendent  .     53.  A.  pectinatVB. 

Divisions  of  the  leaves  broadly  linear:  pr^is  ascending.     .     54.  A.  Gnqri. 
Pods  without  Seshy  epicarp  and  leaflets  with  evident  articula- 
tions. 
Pods  coriaceous  or  woody:  often  flattened  dorsaliy. 

Cal>-x  cylin  irical:  flowers  large  refer  to  group  XylophaoM). 
Cab's  campanulate:  flowers  smaTI. 

Corolla  ve'.Iow:  ca!>-x-tube  as  long  as  its  lobes   CNEMI- 

DOPHACOS 55.  A- 

Corolla  purple:  f^Ivx-tube  longer  than  its  :obes    Ml- 
CROPH  ACOS '. 
Stems  virgate:   po^is  concave  dor«aIIy 
Stems  diffuse:  po^is  barely  flattened  dorsali; 
membranous,  u*-^"  y  flatteiieri  ^terally  and  t    _ 
prominent:  in  Nos.  09.  70.  and  71  nearly  terete. 


Pods  membranous.  u*-^..y  flatteiieri  ^terally  ani  the 

"71  neaiiy 
Loives    spinulose-tipped:    i>ods    1-2-seeded    'KENTRO- 


PHYTA 
Flowers  ochroleucous.  or  tinged  with  violet:  herbage 

somewhat  hoari--pubescent     .....     58.  A. 
Flowers  purp!e:  her%>age  sparsely  hirsute  .         .     50.  A. 

Leaves  not  spinulose-tipped:  pods  several-seeded  rHO- 
MALOBUS . 
Leaves   simple,  or  rarely   3-foliolate  in  part  'see  also 
No.  67  . 

Raceme  several-flowered 60.  A. 

Raceme  1-3-flowered 61.  A. 

Leaves  pinnace.  u.«ual]y  with  many  leaflets. 
Pods  compressed:  stipules  connate. 

Pods  stipitate 62.  .\, 

Pods  sessile. 

Plants  low    7-20  cm.',  usually  tufted. 

Leaflets  elliptic  to  linear,  glabrate  or  minutely 
pubescent. 
Leaves  and  pods  more  or  less  pubeoeent  63.  A. 
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Leaves  glabrate;  pods  glabrous    .         .         .     64.  A.  hylophilus. 
Leaflets  linear  to  filiform,  cinereous  or  silky; 
pod  broad-linear,  hoary  or  silky  pubescent. 

L^i,flets  linear 65.  A.  decumbens. 

Leaflets  lance-oblong  ....    66.  A.  pauciflonis. 

Plants  taller  (2-5  dm.),  scarcelv  tufted. 

Stems  rush-like;  lateral  leaflets  linear,  often 

wanting 67.  A.  diversifolius. 

Stems  leafy;  leaflets  oblong-linear    .        .         .     68.  A.  Wingatensis. 
Pods  subterete;  stipules  distinct  or  nearly  so. 
Calyx  gibbous  at  base;  leaflets  oblong    .         .         .69.  A.  Hallii. 
Calyx  not  gibbous  at  base. 
Stems  ascending  or  spreading. 

Green ;  racemes  elongated ;  pods  1 5-25  mm.  long  70.  A.  flexuosus. 
Cinereous;  raceme  subcapitate;  pods  7-10  mm. 

long 71.  A.  Bodinii. 

Stems  erect. 

Pods  sessile 72.  A.  Fendleri. 

Pods  large,  exsert-stipitate     ...  73.  A.  lonchocarpus. 

Low  caespitose  plants  with  palmately  3-foliolate  leaves  (OROPH- 
ACA) 

Flowers  ochroleucous 74.  A.  triphyllus. 

Flowers  purple. 

Raceme  sessile,  shorter  than  the  leaves 75.  A.  tridactylicus. 

Raceme  short-peduncled,  exceeding  the  leaves      .         .         .76.  A.  sericoleucus. 

1.  Astragalus  succulentus  Rich.  Frank.  Joum.  746.  1823.  Stems  prostrate- 
spreading  from  the  crown  of  a  woody  caudex,  1-3  dm.  long,  finely  strigose: 
leaflets  green,  15-25,  10-15  mm.  long^  elliptic-oblong,  obtuse:  raceme  short, 
on  a  peduncle  3-10  cm.  long:  calyx  slightly  gibbous,  somewhat  dark-strigose 
especially  on  the  teeth:  corolla  ochroleucous,  with  purple-tipped  keel,  20-35 
mm.  long;  the  narrow  standard  deeply  notched  at  apex:  pod  2-celled,  fleshy, 
indehiscent,  plum-shaped  and  about  2  cm.  long  at  maturity.  A.  caryocarpita 
in  part.  {A.  vrunifer  Rydb.  Mem.  N.  Y.  Dot.  Gard.  1:  239.  1900.)— Plains 
and  foothills;  Colorado  to  Canada. 

2.  Astragalus  crassicarpus  Nutt.  in  Eras.  Cat.  1*!  1813.  Size  and  habit  of 
the  preceding,  pale  and  minutelv  appressed-pubescent:  leaflets  narrowly 
oblong:  flowers  m  a  short  spike-like  raceme:  corolla  violet-purple:  pod  gla^ 
brous,  ovate-globular,  more  or  less  abruptly  pointed,  20-25  mm.  long,  very 
thick-walled,  succulent  but  cellular  or  corky  when  dry.  A.  caryocarmu  in 
part.^<^olorado  eastward  on  the  plains  and  thence  to  Minnesota  and  Texas. 

3.  Astragalus  mollissimus  Torr.  Ann.  Lye.  N.  Y.  2:  178.  1828.  Stems 
rather  stout,  mostly  ascending  from  a  decumbent  base,  the  whole  plant 
densely  silky-villous  and  tomentose:  leaflets  17-29,  ovate-oblong;  spikes 
dense,  on  elongated  peduncles:  calyx  tubular:  corolla  violet,  12-20  mm.  long: 
pod  glabrous,  dry,  coriaceous,  dehiscent,  narrowly  oblong,  obcompressed  and 
sulcate  at  both  sutures,  at  length  incurved,  10-18  mm.  long.  (A.  anisus 
Jones,  Zoe  4:  34.  1894.) — Wyoming  and  Nebraska  to  Kansasand  New  Mexico; 
one  of  the  several  Loco  weeds. 

4.  Astragalus  Bigelovii  Gray^  PI.  Wright.  2:  42.  1853.  Densely  lanate- 
villous  throughout:  stems  stoutish,  ascending,  1-3  dm.  hidx:  leaflets  15-25, 
oval  to  obovate-oblong,  10-15  mm.  long:  spike  crowdecT  feng-peduncled: 
calyx-tube  cylindrical,  villous:  corolla  purple,  12-16  mm.  Jong:  pod  turgid, 
ovate,  acute,  not  sulcate  at  the  sutures,  densely  lanate. — Gonrado  to  New 
Mexico  and  Texas. 

5.  Astrag[alus  carolinianus  L.  Sp.  PI.  756.  1853.  A  (dabnte  or  puberu- 
lent  perennial:  stems  erect,  3-10  dm.  high,  often  striate: leaflfltt  11-29,  oval 
to  oblong,  usually  glabrous  above  and  white-pubescent  beneath:  flowers 
10-15  mm.  long,  becoming  horizontal  or  reflexed:  spikes  k)iu|  and  dense,  pe- 
duncled:  calyx  cylindrical,  with  subulate  teeth:  corolla  oohroMcous  or  g^en- 
ish:  pod  oblong  or  *  lUptical,  nearly  erect,  10-15  mm.  lou^  i^rous,  2-celled. 
(.4,  ormpkihiA  Rydb.  Bull.  Torr.  Hot.  Club  31:  661.  mi,  and  A.  colora- 

\jienHiH  Rydb.  *«"*^  ***  *»•  w»«imly  variations  of        \  disseminated  i4. 

jTiaden^lj..  not  be        cificaigrv^  ihomA.carolini' 

ba.  Afilffld  ^c^ta.  1871.    Vmy 
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ally  lower:  leaflets  1^17:  pod  somewfaat  pubesoent  and  usually  evidentljr  sili- 
cate dorsally. — Elxtending  from  Colorado  to  the  far  northwest. 

fj.  Astza^us  nitidas  Dougl.  Hook.  Fl.  Bor.  Am.  1:  149.  1S31.  Cmer&ofx 
with  minute  appressed  pubescence,  or  glabrate:  stems  ascending  or  decnm- 
bent,  rather  stout.  1-4  cm.  long:  leaflets  15-21,  oblong  or  narrower.  12-1 S  mm. 
long:  spike  dense,  oblong  or  subcapitate:  flowers  purplish,  ascending:  calyx- 
tube  slightly  villous,  long-campanulate:  the  setaceous  teeth  only  half  as  kngas 
the  tube:  i>od  coriaceous,  sessue.  pubescent,  straight,  ascending,  ovate-oibkmg. 
somewhat  triangular-compressed,  with  a  dorsal  sulcus,  2-ceUed.  .4.  adryr- 
ger^.  A.  ad^urgens  Pall,  is  .\isian:  -4.  terminalis  Wats.  Proc.  Am  Acad. 
17:  370.  1SS2.- — From  Colorado  to  Manitoba  and  Oregon. 

7.  Astragalus  sulphurescens  Rydb.  Bull.  Torr.  Hot.  Club  2S:  36.  190L 
Glabr.ite.  pale  green  and  somewhat  caespitose:  stems  ascending,  2-3  dm.  faigSi: 
leaflets  l-i-19.  elliptic  to  oblong,  mostly  obtuse,  15-25  mm.  long:  spike  dense. 
rather  long  and  cylindrical:  flowers  ascending:  csAyx.  white-stngose,  villi 
scattered  Vjiack  hairs,  its  lobes  as  long  as  the  tube:  corolla  light-yellorir:  i3ae 
banner  yellow  and  longer  ttian  the  wings:  pods  with  the  dorsal  suture  inflexed 
obcordate  in  crobs  section  ,  sirigose  with  black  hairs. — Not  infrEquesi: 
Colorado. 

S.  Astragalus  hypoglottxs  L.  Mant.  2:  274.  1771.  Loosely  pubeseeoi  cr 
glabrsite,  branched  from  the  base:  the  stems  slender,  diffusely  procumbent  cc 
ascending.  1-2  dm.  long:  stip-iles  rather  large,  somewhat  sheathing:  lea&is 
13-21.  oblong,  obtuse  or  refuse:  flowers  crowded,  capitate:  corolla  \'io]et  «■ 
purplLih,  l(>-i2  mm.  long:  pod  triangular-compressed,  suk^te  dorsally,  s3kT- 
\'ilJo-i=.  sometimes  prof'iaelv  so.  f>-v=e*-ied.  .4.  goniatug  Nutt.  T.  i  G  ft- 
N.  Am.  1:  .^-^j.  1S3S:  .4.  virouHJu-i  .Sheli.  BjM.  Geol.  ^  Xat.  Hist-  Surv. 
Minn.  9:  23.  1SC^4.. — In  grassy  places:  New  Mexico  to  Washington  and  Hud- 
son Bay. 

Sa.  Astragalus  hypoglottis  bracteatus  O^terL.  Bull.  Torr.  Bot.  Qub  24:  25fi. 
lScf9.  Flowers  white  or  oci:.ro!eucou5 :  the  bracks  large  and  conspicuous,  gram, 
sp>atulsite. — Colorado  and  Wyoniing. 

9.  Astragalus  Ifuttallianus  IX".  Prodr.  2:  2<'j.  1S25.  Stons  aaoendixxg  <r 
erect.  7.5  to  45  cm.  ?Jzh.  minutely  pube=ceri::  leaflets  11-15,  eUipdeal  or 
oblong,  oh'.i'i^  or  re'i.^;  Sowers  few.  sirxrapiTate  or  sometimes  sontaxy  oo 
slender  pe-iuiicles.  light  p'irple.  small,  4  tliti.  long:  pod  coriaceous.  liDcar, 
glabrovLr.  subcompressei.  inc-jr^ed  near  the  ba^se,  sulcate  dorgaJly.  mac- 
ulat^i. — .Southern  Colorado  to  Texas  and  Califo.Tiia. 

10-  Astragalus  calycosus  Torr.  in  Wats.  Kii.g  s  Rep.  66.  1S71.  SilvaT- 
sericeous  and  nearly  acaulescent.  with  shon  brancLe«"'i  caudex;  the  leaves  aad 
ped'jncles  spreading:  leaflets  9-13.  oblong  or  ovaTe.  .3-10  mm.  long,  usually 
su*oacu:e:  pe-i'jncles  basal,  somewhat  surpas=:r,g  the  leaves:  ekbrx.  cam|iui- 
uL:^:e:  the  tube  longer  than  its  triangular  teetL:  corolla  ochnJeuecms  ^i^i 
p  -rpli-b.  or  purp-ish  throughout :  pod  sessile,  pubescent,  chartaoeous.  straudn. 
ru^compresi5e-d.  sliehtlv  sulcate  dorsallv.  2-ceiiei-  about  10-secde<L  ~i.l 
'J7i  ra-Al*  A.  XeL=.  Bull.  Torr.  Bot.  Club  25:  0.  l^-^iS.,— GravcDy  ridges  ai^ 
=:07y.-s:  Wyoming  to  Nevada. 

iOa.  Astragalus  calycosus  scaposus  Jones.  Zoe  4:  20.  ISdi.    Stoatm-  aad 
w>.h  longer  scapes:  cah-x-lobes  ver.'  short:  the  corolla  wings  acarody  deft 
A.  icapoiut  Gray:  .4,  candicam  Greene., — ^SoutL-Restem  Colondo  to  Ari- 
zona. 

11.  Astragalus  diphysus  Gray,  PI.  Fendl.  34.    1S49.    Stems  dostered  ca 
the  crown  of  a   semifleshy  root,  spreading-assijrgent.   1-3  dm-  lozig; 
glabrous:  leaflets   15-21.  somewhat  fleshy,  obovate-oblong,  sli^tly  m 
ped'incles  as  long  as  the  leaves:  flowers  in  a  dense  shon  ^ike:  calyx 
cylindric:  corolla  blue  or  purple  or  rarely  nearly  wliite:  pod  meinbt 
inflated,  ovate-acuminate,  somewhat  did}Tnou=.   lV-25  mm.  loog. 
in  age:  Mseds  many,  shining. — Utah  and  Colora  io  to  New  Mexico. 

12.  i  ;alns  ineptus  Gray,  Proc.  Am.  Acad.  0:  525.  1S68.    C 
I             u%  VI       brate:  stems  spreading  from  the  crown  of  the  perennia] 

1-4         long:  leaflets  11-19,  oblong.,  emarginate,  eJahraua  abii 
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fine  lax  pubescence  beneath:  spike  short;  the  flowers  subsessile,  10-12  mm. 
long:  corolla  white  or  ochroleucous;  the  wings  and  keel  often  purple-tipped: 
pod  membranous,  inflated,  ovate,  2-celled,  more  or  less  pubescent,  about 
2  cm.  long. — ^The  northern  counterpart  of  A.  Fremontii  T.  &  G.  of  the  south- 
western deserts;  Wyoming,  Utah,  and  probably  northward. 

13.  Astragalus  thrummondii  Dougl.  Hook.  Fl.  Bor.  Am.  1:  153.  1833. 
Loosely  woolly-pubescent:  stems  growing  in  clumps,  very  leafy,  suberect, 
3-5  dm.  high:  leaflets  17-31.  oblong  to  oblanceolate,  obtuse.  1-2  cm.  long: 
calyx  black-hairy,  its  teeth  snorter  than  the  tube:  flowers  rather  large,  white 
or  slightly  yellowish,  in  long  crowded  racemes:  pod  long-linear,  terete,  with 
a  deep  narrow  sulcus,  obcordate  in  cross  section,  1-celled  but  the  dorsal 
suture  intruded. — Frequent  on  gravelly  slopes. 

14.  Astragalus  scopulorum  Porter,  Fl.  Col.  24.  1874.  Puberulent  with 
appressed  hairs:  stems  ascending,  2-4  dm.  high,  branching:  leaflets  17-27, 
obovate  or  oblong,  acute,  glabrous  above:  peduncles  longer  than  the  leaves; 
the  racemes  loosely  many-flowered:  calyx  gibbous  at  base,  pilose  with  black- 
ish hairs,  the  subulate  teeth  about  half  as  long  as  the  cylindrical  tube:  corolla 
yellow  or  yellowish,  15-20  mm.  long:  pod  stipitate,  2-3  cm.  long,  pendulous, 
sharply  3-angled,  the  dorsal  suture  salient,  with  an  acute  sulcus  on  each  side 
intruded  halfway  to  the  ventral,  at  length  arcuate.— <Uolorado. 

15.  Astragalus  racemosus  Pursh,  Fl.  Am.  Sept.  740.  1814.  Appressed- 
pubescent  or  glabrate:  stem  3-6  dm.  high,  rather  stout,  very  leafy:  leaflets 
17-23,  mostly  linear-oblong,  mucronate,  12-15  mm.  long:  peduncles  about  as 
long  as  the  leaves,  loosely  many-flowered;  the  flowers  nodaing  and  somewhat 
secund:  calyx  strongly  gibbous,  puberulent:  corolla  ochroleucous,  15-18  mm. 
long:  pod  lance-oblong,  glabrous,  3-angled,  1-celled,  broadly  sulcate  and  with 
the  dorsal  suture  somewhat  intruded. — Kansas  to  Utah  and  Northwest  Terri- 
tory. 

16.  Astragalus  alpinus  L.  Sp.  PI.  760.  1753.  Glabrous  or  subpubescent: 
stems  slender,  diffuse,  5-15  cm.  long:  leaflets  13-25,  oval  or  elliptic,  obtuse 
or  retuse:  peduncles  mostly  surpassing  the  leaves;  the  flowers  few,  sub- 
capitate:  calyx  campanulate:  corolla  violet-purple,  or  pale  with  purple-  or 
blue-tipped  keel:  pod  narrowly  oblong,  short-acuminate,  black-pubescent, 
triangular-turgid,  deeply  sulcate  dorsally,  its  stipe  as  long  as  or  longer  than 
the  calyx.  [A.giganteus  (Pall.)  Sheld.  is  merely  the  larger  specimens.) — ^From 
Colorado  to  Manitoba  and  thence  across  the  continent ;  also  Europe  and  Asia. 

17.  Astragalus  sparsiflorus  Gray,  Proc.  Am.  Acad.  6:  205.  1866.  Gla- 
brate or  somewhat  appressed-pilose:  stems  slender,  2-4  dm.  long,  branched: 
leaflets  9-13,  obovate  or  suborbicular,  4-5  mm.  long:  pedimcles  3-10-flowered: 
corolla  white  or  violet-tinged,  5-6  mm.  long,  the  standard  and  wings  much 
longer  than  the  incurved  keel:  pod  small,  incurved,  strigillose,  very  short- 
stipitate,  the  dorsal  suture  intruded,  the  ventral  suture  acute  and  prominent. 
— Colorado. 

18.  Astragalus  desperatus  Jones,  Zoe  2:  243.  1891.  Strigose-pubescent 
throughout:  caespitose  from  a  woody  root:  stipules  scarious  and  imbricated; 
leaflets  13-17,  oval  to  orbicular,  3-7  mm.  long:  pedimcles  exceeding  the 
leaves:  flowers  many,  at  first  subcapitate.  later  racemose,  soon  reflexed, 
purple,  10-12  mm.  long:  pod  sessile,  reflexed,  thin-chartaceous,  falcate, 
acute,  10-12  mm.  long,  cordate  in.  cross  section  by  the  intrusion  of  the  ven- 
tral suture,  long-hairy. — Utah  and  Colorado. 

19.  Astragalus  alioriginorum  Rich.  Frank.  Joum.  736.  1823.  Hoary- 
pubescent  or  sub  villous:  stems  numerous,  ascending,  rigid,  1-3  dm.  high: 
stipules  triangular,  mostly  free;  leaflets  7-13,  linear  to  oblong-lanceolate, 
acute:  peduncles  exceeding  the  leaves,  with  small  flowers  in  a  compact  raceme: 
the  filiform  calyx-teeth  not  equaling  the  tube:  corolla  white  or  tinged  with 
violet:  pod  long-stipitate,  reflexed,  somewhat  membranous,  laterally  subcom- 
pressed,  straight  dorsally,  the  ventral  suture  arcuate,  10-15-ovuled. — Moun- 
tains of  Colorado  and  northward  throughout  W.  British  America. 

20.  Astragalus  fi;labriusculus  (Hook.)  Gray,  Proc.  Am.  Acad.  6:  204. 
1866.    Much  like  the  last:  green,  the  leaflets  glabrous  above  and  nearly  so 
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beneath,  thinner,  linear-lanceolate:  pod  lanceolate,  subfalcate;  the  atqie  2-^ 
times  longer  than  the  cal\'x. — Same  range  as  the  last. 

21.  Astcagalos  Macounii  Rydb.  Mem.  X.  Y.  Bot.  Card.  1:  213.  1900. 
Finely  pubenilent,  rather  slender,  3-5  dm.  high:  stipules  free,  ovate-lanceohtg; 
leaflets  thin,  9-17,  oblong  or  oval,  obtuse,  15-25  mm.  long:  peduncle  smpav- 
sing  the  leaves;  raceme  4-10  cm.  long:  cah-x  black-haiiv,  its  linear-subunte 
lobes  very  short:  corolla  ochroleucous.  tingied  with  purple:  pod  membnmoiis. 
black-hair>%  acute  at  both  ends,  neither  suture  sulcate  but  the  dcKraal  inth  a 
narrow  inflexed  edge.    A.  Robbin^ii  occidenUdis. — Colorado  to  Montana. 

22.  Astragalus  elegans  (Hook.;  Sheld.  Bull.  Geol.  &  Nat.  Hist.  Snrr. 
Minn.  9:  154.  1S94.  Subcinereous-puberulent :  stems  3-5  dm.  hig^  slender 
and  somewhat  branched:  leaflets  9-17,  oval,  oblong,  or  narrower;  stipuki 
ovate,  acute:  flowers  purple,  5-7  mm.  long,  in  long  spike-like  secund  raoemeE: 
pod  sessile,  ellipsoid,  1-celled,  pendent,  slightly  in&ted,  obtuse  but  apienlate, 
4-6  mm.  long,  bkick-pubescent.  .4.  oroboidesamericana.  (A.  ShearU  Hvdb, 
Bull.  Torr.  Bot.  Club  31 :  562.  1904.; — Frequent  near  mountain  stieams;  fram 
Wyoming  into  British  America. 

23.  Astragalus  Brandegei  Porter,  Fl.  Colo.  24.  1S74.  Canesoent  with 
appressed  hain^:  stems  several  from  a  woody  base,  assurgent,  1—2  dm.  lilg}i: 
leaflets  about  11.  the  pairs  distant,  linear,  obtuse,  involute,  glabrous  above, 
10-15  mm.  long:  peduncles  much  longer  than  the  leaves;  flowers  small,  in  a 
loose  raceme:  cah-x  turbinate.  hair>':  the  subulate  teeth  longer  than  the  tube: 
corolla  white  or  yellowii-h.  tinged  with  purple:  the  standard  reflexed:  pod 
turgid,  obovoid.  with  a  shallow  dorsal  sulcus,  short-^tipitate  and  abnqicly 
short-pointed,  *y-l4  mm.  long.  hair>-. — Colorado. 

24.  Astragalus  ascle|Hadoides  Jones,  Zoe  2:  238.  1891.  Glabrous  and 
glaucous  throughout :  stems  single  or  several  from  the  woody  root,  ^-o  dm. 
high:  leaves  simple,  sessile,  ovate-orbicular,  cordate,  often  retuse,  thick, 
3-5  cm.  long:  racemes  ^spikes;  axillar>',  6-S-flowered:  calyx  cylindiic,  with 
some  flattered  black  hairs:  corolla  ochroleucous:  the  keel  purple-tipped: 
pod  1-celled,  coriaceous,  oblong-ovate,  acute,  stipitate. — Sandbars;  Utan  to 
western  Colorado. 

25.  Astragalus  Pattersonii  Gray,  Brand.  Fl.  S.  W.  Colo.  285.  1876.  Gla- 
brous or  sparsely  appressed-puberulent :  stems  stout,  several  from  the  crown, 
nearly  erect,  often  branched:  leaflets  oblong  or  cuneate-linear,  cMuse  or  re- 
tuse:  racemes  mostly  elongated,  loose:  cah-x  narrowlv  campanulate,  its  lin- 
ear recurved  lobes  shorter  than  the  tube:  corolla  white,  the  keel  sooietimes 
purplish-tipped:  pod  glabrous,  elliptic-oblong,  abruptly  acute  at  apex  and 
contracted  whin  the  cah-x,  becoming  somewhat  stipe-like. — Soutmesleni 
Colorado  and  Utah. 

26.  Astragalus  missouriensis  Xutt.  Gen.  2:  99.  1S18.  Short-caiileBeent, 
hoar>'  with  a  closely  appressed  silky-pubescence:  leaflets  5-15,  obkmg,  ellq>- 
tic  or  obovate:  flowers  few.  capitate  or  spicate.  10-16  mm.  kmg,  violet: 
cal^■x  oblong,  the  Te<.'ih  very  slender:  jx>d  oVilong.  2.5  cm.  long,  acute,  ob- 
tuse at  base.  puV»escent.  nearly  straight,  obcompressed  or  oboompressed- 
triangular,  depressed  on  the  back  and  the  ventral  suture  more  or  less  prami- 
nent.  transversely  rugulose. — Throughout  our  range,  east  cm  the  fdains  ^'^ 
south  to  Texas. 

27.  Astragalus  Shortianus  Xutt.  in  T.  &  G.  Fl.  N.  Am.  1:  331.  1S38l 
Usually  s^jbacaulescent,  silky-canesceni  with  a  verj-  closely  appressed 
bescence:  leaflets  obovate  or  ovate,  12-18  mm.  long:  pedundM  sea] 

commonly  shoner  than  the  leaves:  cal>-x  12  nmi.  long,  cylindric,  teeth  i 

than  the  tulxr:  corolla  \nolet  or  blue,  rather  large  and  showj-:  pod  3-5  *m 
long,  ovate  or  ovaie-lanceolate.  thick,  coriaceous,  obcompressed,  dorsal  antOR 
intruded,  approaching  the  ventral,  transversely  rugulose.  pcnnted  and  Strang 
arcuate,  more  or  less  pubescent.  Li.  cyaneus  Gray.  PI.  FendL  34.  1851.) 
— Wyomine  to  New  Mexico. 

2S*.  Astragalus  chamaeluce  Gray.  Ives  Rep.  10.     1S61.    Sflvery-caiwBBeBt, 
\%-ith  a  dense  =:lky-pube«:cence:    slems  numerous,  short  (2-5  cml), 
or  nearly  acaulescent:  leaflets  5-13,  from  oval  to  oblong,  Ar%  mm. 
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duncles  shorter  than  the  leaves,  slender,  3-8-flowered:  calyx-teeth  much 
shorter  than  the  cylindrical  tube:  corolla  light  violet,  14-18  mm.  long:  pod 
1-2  cm.  long,  thick,  coriaceous,  sessile,  ovate-oblong,  acuminate,  somewhat 
arcuate,  sometimes  sulcate  ventrally,  rugosely  reticiUate  and  subpubescent, 
many-seeded.  {Phaca  pygmaea  Nutt.;  A.  uirUenais  Jones.) — New  Mexico 
and  Arizona  to  Wyoming  and  Idaho. 

29.  Astragalus  amphioxus  Gray,  Proc.  Am.  Acad.  13:  366.  1878.  Re- 
sembling both  A.  missouriensis  and  A.  Shortianua  except  in  the  pods  which 
are  acute  at  both  ends,  the  base  so  much  narrowed  that  it  often  seems  stipi- 
tate  in  the  calyx,  texture  much  thinner,  fore-and-aft  compression  greater, 
and  moderately  curved  in  the  shorter  pods,  but  strongly  so  in  the  longer  ones: 
leaflets  more  apt  to  be  oblong  and  acute. — Colorado  to  Texas  and  Arizona. 

30.  Astragalus  cibarus  Sheld.  Bull.  Geol.  &  Nat.  Hist.  Surv.  Minn.  9: 
149.  1894.  Glabrate  or  sparsely  pubescent:  stems  several  from  the  crown, 
decumbent-spreading,  1.5-3  dm.  long:  leaflets  11-17,  suborbicular  to  oblong, 
obtuse  or  retuse;  stipules  subfoliaceous:  flowers  subcapitate,  12-15  mm.  long: 
calyx  oblong-campanulate,  black-strigose;  the  narrow  teeth  one  third  as  long 
as  the  tube:  corolla  ochroleucous  and  purple:  pod  coriaceous,  narrowly  ob- 
long, pointed  at  both  ends,  glabrous  and  transversely  rugose-veined  at  ma- 
turity, the  ventral  suture  strongly  introflexed. — ^Wyoming  to  Utah  and  Idaho. 

31.  AstragalusBeckwithiiT.  &G.  Pac.  R.  R.  Rep.  2:  120.  1855.  Glabrous 
or  nearly  so:  stems  diffusely  spreading,  3-6  dm.  long:  stipules  adnate;  leaf- 
lets 13-25,  broadly  oval,  10-14  nmi.  long:  flowers  ochroleucous,  in  a  short 
loose  raceme:  calyx-tube  glabrous,  campanulate;  the  subulate  teeth  subequal: 
pod  2-3  cm.  long,  glabrous,  transversely  rugulose,  coriaceous,  stipitate,  some- 
what obcompressed,  flattened  dorsally  with  the  suture  slightly  intruded, 
bisulcate  ventrally  with  the  prominent  suture  acutely  margined,  many- 
seeded. — Wyoming  and  Colorado  to  Nevada. 

32.  Astragalus  Parry!  Gray.  Am.  Joum.  Sci.  II.  33:  410.  1862.  Stems 
short  and  prostrate,  villous  witn  loose  spreading  hairs:  leaflets  oblong,  ellip- 
tic, or  obovate:  flowers  few,  loosely  subcapitate  on  rather  short  peduncles, 
whitish  or  yellowish,  tinged  with  purple,  12-16  mm.  long:  calyx-teeth 
half  shorter  than  the  cyUndric  tube:  pod  pubescent,  oblong-lanceolate. 
2.5  cm.  long  or  more,  arched  or  at  lengtn  circinate,  strongly  obcompressed 
and  rugulose,  both  sutures  sulcately  impressed,  contiguous. — Wyoming  to 
Texas. 

33.  Astrafjalus  fjlareosus  Dougl.  Hook.  Fl.  Bor.  Am.  1:  152.  1833.  Vil- 
lous silky  with  white  incumbent  hairs:  depressed-caespitose,  the  stems  short 
or  nearlv  wanting:  leaflets  11-16,  linear-oblong:  pedimcles  not  exceeding  the 
leaves,  lew-flowered:  calyx-tube  narrowly  cylmdric,  with  teeth  one  third  as 
long:  corolla  narrow,  bright  violet:  pod  oblong-ovate,  attenuate  above,  in- 
curved, silky-pubescent,  becoming  glabrate.  (A.  argophyUus  Nutt.)— Col- 
orado to  Idaho. 

34.  Astragalus  Purshii  Dougl.  Hook.  Fl.  Bor.  Am.  1:  151.  1833.  Canes- 
cent  with  a  long  and  dense  woolly  pubescence,  nearly  acaulescent:  leaflets 
9-17,  lanceolate  or  oblong,  6-10  mm.  long:  peduncles  5-12  cm.  long:  flowers 
rather  large,  about  2  cm.  long,  ochroleucous,  the  keel  mostly  purple-tipped: 
pod  coriaceous,  very  densely  white-woolly  pubescent,  somewhat  arcuate, 
about  2  cm.  long.— Colorado  to  Montana  and  west  to  Nevada. 

35.  Astragalus  utahffisis  T.  &  G.,  Gray,  Proc.  Am.  Acad.  6:  213.  1866. 
Resembling  the  preceding  but  subcaulescent,   the  short  stems  prostrate: 

Subescence  dense,  woolly,  appressed:  leaves  suborbicular,  4-7  mm.  long: 
owers  dark  purple:  pod  moderately  sulcate  at  the  sutures,  inordinately 
white- woolly. — Western  Wyoming  and  Colorado  to  Nevada. 

36.  Astragalus  Newberrjri  Gray,  Proc.  Am.  Acad.  12:  55.  1877.  Nearly 
acaulescent,  silvery-silky;  the  stems  very  short,  crowded  on  the  crown  of  a 
deep-set  elongated  root:  leaflets  3-7,  broadly  to  narrowly  obovate^  approxi- 
mate: peduncles  few-flowered:  corolla  large,  ochroleucous:  pods  sessile,  turgid, 
ovate-oblong,  the  broad  point  laterally  compressed,  villous. — ^Western  Colo- 
rado to  Utah  and  Arizona. 
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37.  Astrmgaliu  ccfasniciu  Sheld.  1.  c.  10.  Sparin^y  hoary  with  a  looae 
silky  pubescence:  roots  filiform:  stipules  subulate,  rigid,  persistent,  c«xinate 
at  base;  leaflets  7-15,  narrowly  linear  or  filiform,  1-5  cm.  long,  some  or  most 
of  them  usually  abortive:  flowers  few,  rather  small;  keel  with  the  inflpxcd 
apex  somewhat  produced,  pale  rose-color:  pod  12-30  mm.  long,  mottled  with 
purple  blotches,  ovoid,  short-stipitate.  stipe  equaling  the  calyx,  barely  pointed, 
pendent.  A.  pictus  (name  untenable;.  The  varieties  often  listed  seem  to 
nave  no  constant  characters. — Idaho  to  New  Mexico. 

3S.  Astragalus  Eastwoodiae  (Jones;  Rydb.  Bull.  Torr.  Bot.  Club  32:  661. 
1005.  Densely  branched  from  the  base,  ll>-15  cm.  high,  glabrous  throughout: 
leaflets  15-25,  mostly  narrowly  ob lanceolate,  4-S  mm.  long:  peduncles  as 
long  as  the  leaves,  stout,  rather  few-flowere-J:  cal>-x-teeth  one  fourth  as  loos 
as  the  tube:  corolla  purple,  10-20  mm.  long:  pods  oblong-oval,  contracted 
at  both  ends.  ver>*  acute,  vent  rally  sulcate,  with  the  suture  intruded,  char- 
taceous  and  inflated,  reddish  but  not  spotted,  15-lS  mm.  long. — Colozudo  to 
Utah. 

30.  Astragalus  artipes  Gray,  Proc.  Am.  Acad.  13:  370.  1S7S.  Glabrous, 
from  a  perennial  caudex:  stipules  adnate:  leaflets  11-17,  oblong  to  oval, 
about  S  mm.  long:  peduncles  snorter  than  the  leaves,  its  few  flowers  crowded; 
the  pedicels  suberect,  shorter  than  the  cal>-x:  calyx  campanulate;  its  long- 
subulate  teeth  as  long  as  the  tube:  corolla  white  and  purple:  pod  ovate, 
bladdery-inflated,  mottled  with  purple,  attenuated  into  a  slender  stipe 
which  is  articulated  above  the  cal\-x. — Western  Wyoming  to  Colorado  and 
Arizona. 

40.  Astragalus  megacarpus  (Nutt.)  Gray,  Proc.  Am.  Acad.  6:  215.  1S66. 
Glabrous,  somewhat  caespitose  and  nearly  stemless:  leaflets  9-13,  broadly 
oval  or  ovate,  usually  emarginate:  scape  3-0-flowered,  much  shorter  than  the 
leaves:  flo'^rers  ochroleucous  or  whitish,  20-25  mm.  long:  calvx  cyiindrieal; 
its  subulate  teeth  long:  pod  ovate-oblong,  acuminate,  very  obtuse  at  base, 
obscurely  and  sparsely  strigillose,  4-6  cm.  long;  the  stipe  very  short. — ^Low 
saline  soils:  Wyoming" and  Colorado  to  Utah. 

41.  Astragalus  americanus  (Hookj  Jones,  Contrib.  W.  Bot.  8:  8. 1S9S. 
Nearly  or  quite  glabrous,  rather  tall  and  leafy:  leaflets  13-10,  ovate  or  elliptie- 
obloiie;  peduncles  equaling  the  leaves;  the'  racemes  many-flowered;  fiowera 
white:  pK>d  with  a  stipe  equaling  or  exceeding  the  cah-x,  acute  at  each  end, 
glabro'js  or  shining.  [PKora  ameriraria  ■\Wj''zi.)  Rydb.  Mem.  X.  Y.  Bot. 
Gar i .  1 :  24  5.  1 W) . ] — Col orid o  to  arct  :c  Ame rica . 

42.  Astragalus  WetheriUii  Jones,  Zoe  4:  34.  ir«j3.  Glabrous  or  sparsely 
pubescent  above:  stems  crowded  on  the  qzo'^tx  o:  a  woody  root,  3-5  dm.  hi^: 
leaflets  0-19,  oval  to  obovate.  obr^-e  or  re*i^'::  pediincles  short,  capitatdy 
few-flowered:  cah.'x  nizrescent,  witli,  short  Lair?:  corolla  white,  witn  pink- 
tipped  stan'iari  ar^i  keel:  pods  aniculate-i  to  a  ihort  stipe,  inflated,  obliquely 
ovite,  the  bis'i  ro- in- lod  ar.i  the  apex  sho.-t-acuminaie,  sulcate  ventzallT 
only,  the  suture  intrjded,  l.S-25  mm*,  long,  not  pendulous  or  qwtted.— Col- 
oraio. 

Vj.  Astragalus  cerussatus  She:  1.  1.  c.  130.  Loosely  pubescent  through 
out;  -"tems  er-.-e:  or  spreaiing,  2-6  dm.  high:  lea:"--:*  0-17,  narrowly  obloof; 
erriirginate.  ♦>-12  mm.  long:  peduncies  slender.  excee«i:nz  the  leaves,  looae^ 
o-5-fiowerfrl:  cAyn  campanulate,  the  tiiiorm  teeth  .spreading  and  longer  than 
"he  tube:  corolla  ''jchroleuco'js,  the  keel  purple-tippe^l:  pod  thin-chartaoeon^ 
:Tif!ated,  ovate-oblong,  finvly  reticulaied.  often  puryjli-h  but  not  mottled, 
nearly  gIabro'i=.  the  ventral  suture  intruded  nearly  to  -he  middle. — Colorado. 

41.'  Astragalus  Gcycri  Gray.  1.  c.  214.  .\  low*  nearly  simple  anny^i  i_2 
'i:r..  high;  subcaiiescent  i^nth  appressf-i  pubescence:  leaflets  Imear  to  oblong 
or^t  1=*,  glabro'ii;  above:  peduncles  shorter  than  the  leaves,  3-o-fk>«cn£ 
calyx-teeth  subulate,  as  long  as  the  campanulate  tube:  corolla  ochroleiwoiHL 
aryj  jt  fj  mm.  lo:.z  po'i  membrano'js.  inflated,  ovate-lunate  with  an  ifM*yrTw( 
^curcirtaiiorj.  =#.-?;'; :Je.  finely  reticulated  and  not  mottled.  (A.  trifloruM  Gimy, 
probably,  ac  to  the  Colorado  specimens.; — ^From  Wyoming  to  Idaho  «id 
.N'evadal 
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45.  Astragalus  je^unus  Wats.  King's  Rep.  73.  1871.  A  low,  manjr-stemmed 
dwarf  perennial,  with  short-branched  woody  caudex  covered  with  imbri- 
cated persistent  stipules,  usually  sparsely  and  minutely  hoary  pubescent: 
leaflets  9-15.  linear  to  oblong,  3-5  mm.  long:  peduncles  shorter  than  the 
leaves,  2-3-flowered:  calyx-teeth  scarcely  as  long  as  the  campanulate  tube: 
corolla  ochroleucous:  pod  membranous,  inflated,  globose,  sessile,  glabrous, 
wholly  1-celled,  8-10  nun.  in  diameter. — ^Dry  sterile  niUs  and  ridges;  Wyoming 
and  Utah. 

46.  Astragalus  humillimus  Gray,  Proo.  Am.  Acad.  12:  57.  1877.  Habit 
of  the  last,  but  much  more  dwarf  and  condensed:  stems  2-3  cm.  long,  with 
the  scarious,  coalescent  stipules  imbricated  and  petioles  persistent  and  spi- 
nescent:  leaflets  7-11,  oblong,  canescent,  with  revolute  margins:  peduncles 
1-3-flowered:  corolla  pale:  pod  ovate,  12-15  mm.  long,  coriaceous,  with  a 
white  pubescence. — Often  cnoked  in  drifting  sand;  Mesa  Verde,  southwest- 
em  Colorado. 

47.  Astragalus  xnicrocystis  Gray,  Proc.  Am.  Acad.  6:  220.  1866.  A  small 
diffuse  or  procumbent  ashy-pubescent  perennial,  with  slender  stems  from  a 
woody  root:  leaflets  9-13,  oblong-lanceolate,  obtuse:  racemes  5-12-flowered: 
calyx  pilose,  the  short  teeth  as  long  as  the  campanulate  tube:  corolla  violet 
or  varying  to  white;  the  banner  deeply  emarginate:  pod  thin-membranoua, 
ovate-globose,  gray-pubescent,  about"  6  nun.  long. — From  Wyoming  to  Wash- 
ington. 

48.  Astragalus  leptaleus  Gray,  1.  c.  Nearly  glabrous;  the  slender  stems 
ascending:  leaflets  13-23,  lanceolate-linear  to  oblong,  acute:  peduncles  shorter 
than  the  leaves,  2-4-flowered;  calyx  blackish-pilose,  campanulate:  corolla 
white;  the  banner  emarginate;  the  keel  purple-tipped:  pod  cnartaceous,  ovate 
or  oval,  puberulent,  7-9  nun.  long.  (Phaca  pavciflora  Nutt.)— Colorado  and 
Wyoming. 

49.  Astragalus  elatiocarpus  Sheld.  1.  c.  20.  Caespitose  and  acaulescent, 
more  or  less  depressed,  long-pubescent:  leaves  suberect,  5-13  cm.  long;  leaf- 
lets 9-13,  broadly  lanceolate,  acute  or  rarely  obtuse,  10-18  mm.  long;  stipules 
ovate,  acuminate:  raceme  at  first  sessile,  the  peduncle  elongating  in  fruit: 
calyx  campanulate,  the  tube  shorter  than  the  teeth:  corolla  yellow,  the  keel 
inflexed:  pod  ovate-acuminate,  incurved,  woody,  white  with  spreading  hairs, 
18-25  mm.  long. — ^Texas  to  Wyoming  and  Minnesota.  ■ 

50.  Astragalus  lotifiorus  Hook.  Fl.  Bor.  Am.  1:  152.  1833.  Very  similar 
to  the  preceding:  leaves  shorter:  peduncles  6-8  cm.  long,  usually  exceeding 
the  leaves,  capitately  6-10-flowered:  pod  oblong-ovate,  coriaceoug,  straight, 
the  dorsal  suture  impressed. — ^Texas  to  Wyoming  and  Minnesota. 

51.  Astragalus  bisulcatus  (Hook.)  Gray,  Pac.  R.  R.  Rep.  12:  42.  1860. 
Strigillose-puberulent:  stems  erect,  often  densely  tufted  in  large  clumps, 
rather  stout,  3-7  dm.  high:  stipules  distinct;  leaflets  oblong,  often  narrow, 
the  lowest  near  the  stem:  flowers  violet,  in  dense  spike-like  racemes,  medium 
sized,  spreading  6r  pendent;  the  keel  nearly  straight:  calyx-teeth  setaceous, 
nearly  as  long  as  the  campanulate  tube:  pod  coriaceous,  10-12  mm.  long, 
shortly  exsert-stipitate,  oblong,  semicylinaric,  the  deeply  concave  ventral 
surface  divided  by  the  salient  obtuse  suture. — From  Colorado  to  Nebraska 
and  far  northward. 

52.  Astragalus  Haydenianus  Gray,  Proc.  Am.  Acad.  12:  1876.  Smaller 
than  the  preceding:  pubescence  more  cinereous:  spike  elongated,  virgate: 
flowers  much  smaller:  calyx-teeth  much  shorter  than  the  tube:  cprolla  white, 
keel  tinged  with  purple  at  the  tip:  pod  rugulose  with  transverse  veins;  stipe 
not  exceeding  the  calyx. — ^Wyoming  and  Colorado. 

53.  Astragalus  pectinatus  Dougl.  in  Don.  Gen.  Syst.  2:  257.  1832.  Pale 
green  and  ashy-puberulent:  stems  ascending  or  spreading^  2-4  dm.  high, 
rather  rigid,  striate,  and  branched:  leaflets  9-19,  nearly  filiform,  seemingly 
not  articulated  to  the  rachis,  persistent;  lower  stipules  connate:  flowers 
white  or  yellowish,  20-25  mm.  long,  in  a  rather  short  raceme;  the  keel  nearlv 
straight  and  the  banner  elongated:  pod  thick,  cartilaginous,  oblong,  turgia, 
sessile  or  short-stipitate,  neither  suture  intruded  but  both  thick  and  promi- 
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nent.  10-15  mm.  long,  pendulous,  glabrous,  cuspidate. — Colorado  to  X^rulca 
and  far  northward. 

51.  Astragalus  Grayi  Parr>-.  Wats.  Am.  Nat.  S:  212.  1S73.  Distinginshed 
from  the  last  by  the  broa^Jer  leaflets,  quite  strongly  veined,  and  by  the  floiiie>- 
what  thinner  ascending  pod:  flowers  light  yellow  .-^Through  the  western  half 
of  Wyomjng- 

55.*  Astrajgalus  flaviflorus  ^OK.j  Sheld.  1.  c.  158.  Canesoent  with  appresEscd 
hairs;  diffusely  branched  and  decumbent:  leaflets  5-11.  oblong  or  lanceolate* 
linear,  subacute,  glabra te  above:  peduncles  longer  than  the  leaves:  spikes 
becoming  elongated  and  loose:  the  subulate  cah'x-teeth  nearly  as  long  as  the 
campanula te  tube:  corolla  yellow:  pod  short,  mostly  included  in  the  calyx. 
strongly  obcompressed  and  with  a  broad  furrow  below.  .4.  flanu. — ^Weston 
Wyoming  and  Colorado  and  westwarrl. 

56.  Astragalus  gracilis  Xutt.  Gen.  2:  100.  ISIS.  Subcinereous;  stems 
slender,  vireate.  2-4  dm.  high:  leaflets  11-17.  linear  or  filiform:  racemes  dense. 
elongated,  long-peduncled;  flowers  pale  purple  or  whitish:  pods  spreading. 
coriaceous,  elliptic-ovate,  strongly  concave  dorsally.  white-luurj'  or  at  Imgth 
glabrous,  transversely  rugose- veined.  whoUv  1-celled.  the  ventral  suture 
thick  and  prominent.  -1-5  mm.  long. — Extending  from  the  mountains  east  to 
the  Missouri. 

57.  Astragalus  microlobus  Gray.  Proc.  Am.  Acad.  6:  203.  1S66.  CloeeiT 
allie<l  to  the  foregoing  but  the  stems  diffuse:  leaflets  shorter,  linear  or  oblong 
linear:  racemes  rather  short  and  usually  loosely  flowered:  flowers  deep  pun^i 
pods  reflexed,  thick-cartilaginous,  puberulent.  finely  rugulose,  a  httie  flat- 
tened on  the  back,  the  ventral  suture  ver>-  thick. — Same  range  as  the  pre- 
ceding. 

5S.  Astragalus  viridis  ^Xutt..:  Sheld.  1.  c.  US.  Caulescent  but  depreased- 
spreading.  intricately  branched  from  a  long  root.  hoar>-  with  a  short  silky 
pubescence:  leaflets  .3-7.  linear-subulate,  usually  rigid  and  divaricate,  pungent: 
flowers  l-'i.  sessile  in  the  axils  of  the  leaves,  ochroleucous  or  tinned  with 
violet:  pods  ovate,  sessile,  compressed,  pubescent,  acuminate,  somewhat  in- 
cur\ed,  usually  1-seeded.  -4.  Kentrophyta.  (A.  viridi*  impenta  Sheld.  1.  c.) — 
New  Mexico  to  Canada  and  west  to  Nevada. 

59.  Astragalus  aculeatus  A.  Nels.  Bull  Torr.  Bot.  Club  26:  10.  1S99. 
Verj-  similar  to  the  foregoing,  even  more  caespitose-depreased,  greener  with 
merely  a  --parTie  hirsutulous  pubescence:  leaflets  5-7.  plane,  involute,  or  some- 
what channeled,  p-ingently  lone-mucronate:  flowers  purple.  6-8  nun.  long: 
cah-x-lobes  slender,  as  long  as  the  campanula  te  tube,  hirsute  (a  few  of  the 
hairs  black  :  rxrl  narrowlv  ovate,  acuminate,  scarcelv  exceeding  the  calvx* 
lobes.  [.4.  Wolyi  Rydb.  Bull.  Torr.  Bot.  Club  31:  562*  1901.}— Mostly aiimie 
and  -rubalpine:  Colorado  to  Montana  and  liaho. 

f/).  Astragalus  caespitosus  Nutt.  Gniy.  1.  c.  2'iO.  Silvery-eanescent  and 
densely  dep.'-eSs-ie'i-caespitose.  fonning  broad  mats:  leaves  crowded  on  the 
crowTi-?.  simple,  or  more  rarely  .V.>toliolate.  linear-lanceolate  to  linear-spatu- 
late.  tiiperine  to  a  slender  petiole-iike  base:  peiiuncles  slender,  3-8  cm.  1 


fjl.  Astragalus  simplicifolius  Nutt.  Gray.  Proc.  Am.  Acad.  6:  231.  1S66. 
Appre^sei  -riiky-pu'oescent.  growing  in  broad  custiioned  mats:  leaves  simple, 
O-IJ  mm.  Ior:z.  spa  tula  te-lanceolate.  acute,  frequently  involute,  ciomiliag 
the  *xt remit i':s  of  the  short  branches:  scapes  2-:i-fiowered.  scareely  if  at  al 
exc'-eiine  the  le-jivf--:  flowers  purple:  cal>-x-teeth  nearly  as  long  as  the  tube: 
p^ri  coriaceous,  the  ventral  suture  straight  and  acute,  the  dorsal  gibboiis. 
.4.  I'.y.rjnUitM.,  <ij-\\.  1.  c:  J.  exilfoliuJi  A.  NeLs.  Bull.  Torr.  Bot.  Oub  26:  10. 
lyy*.. — Dry  sterile  slopes  and  plains:    Colorado  and  Wvoming. 

C2.  Astragalus  tenellus  Pursh.  Fl.  Am.  .Sept.  2:  4*73.  1S14.  Perennial, 
.somewhat  glabrous:  stems  several,  branched.  2-4  dm.  high:  stipules  daric,  at 
least  the  lower  sheathing:  leaflets  11-21.  linear  or  narrowly  obUmg,  aeote  or 
obtuse^  7-12  mm.  long:  peduncles  not  exceeding  the  leaves^  few-flowered; 
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flowers  white  or  oohroleucous,  tinged  with  purple:  Stipe  as  long  as  the  cam- 
panulate  calyx-tube: pod  flattened  or  compressed,  straight,  margined  by  the 
nerve-like  suturfe,  renexed,  8-12  mm.  long,  2-4-seeded.  A,  mvUifiorus,  (A. 
graUator  Wats.  Zoe  3:  52.  1892;  A.  acerbus  Bheld.  1.  c.  123.)— Very  common 
throughout  oiu*  range  and  far  northward  and  westward. 

63.  Astragalus  campestris  (Nutt.)  Gray,  1.  c.  229.  More  or  less  p^ibescent, 
somewhat  tufted,  branched  from  the  base,  1-2  dm.  high :  stipules  tnangular- 
acuminate,  the  lower  membranous;  leaflets  7-13,  or  the  uppermost  sometimes 
simple,  mostly  linear,  often  somewhat  rigid  and  subulate:  peduncles  few- 
flowered,  rather  long  and  surpassing  the  leaves:  calyx  hirsute,  some  of  the 
hairs  black;  its  teeth  short-subulate:  corolla  ochroleucous,  tinged  with  purple: 
pod  flat,  from  linear-elliptic  to  oblong,  pubescent.  [A.convallarius  Greene;  A. 
decwrrerw  (Rydb.),  Bull.  Torr.Bot.  Club  31:  563.  1904;  A.tenwi/oKtia(Nutt.).] 
— Colorado  to  Montana  and  Idaho. 

64.  Astragalus  hylophilus  (Rydb.)  A.  Nels.  Very  similar  to  the  preced- 
ing: leaves  nearly  erect;  leaflets  15-23,  lance-oblong  or  narrowly  elliptic,  1-2 
cm.  long,  glabrate:  calyx-tube  dark-strigose:  corolla  nearly  white;  keel  purplish- 
tipped:  pod  linear-oblong,  glabrous,  more  reflexed.  (Homalobus  hylophilus 
Rydb.  Mem.  N.  Y.  Hot.  Card.  1:  247.  1900.)-- Colorado  to  Montana. 

65.  Astragalus  decumbens  (Nutt.)  Gray,  Proc.  Am.  Acad.  6:  229.  1866. 
Cinereous  or  silky-pubescent:  stems  diffuse  or  ascending,  1-2  dm.  high:  pet- 
ioles sometimes  somewhat  flattened,  mostly  with  7-13  linear-lanceolate  acute 
leaflets:  racemes  5-10-flowered:  calyx-teeth  attenuate,  a  little  shorter  than 
the  tube:  corolla  8-10  mm.  long,  ochroleucous  or  purple;  keel  with  a  short, 
inflexed  tip:  pod  broad-linear,  straight  or  falcate,  15-20  mm.  long,  hoary- 
puberulent.  (A.  camporum  Rydb.  Bull.  Torr.  Bot.  Club  32:  666.  1905.)— 
Colorado  to  British  Columbia. 

66.  Astragalus  paucifiorus  Hook.  Fl.  Bor.  Am.  1 :  149.  1838.  Cinereous- 
pubescent,  dwarf,  from  a  woody  caudex,  matted-decumbent,  with  crowded 
leaves:  leaflets  7-11,  oblong  or  lanceolate;  the  stipules  all  more  or  less  con- 
nate: peduncles  2-5-flowered:  calyx-teeth  very  slender,  exceeding  the  tube: 
corolla  violet:  pod  linear-oblong,  silky-puberulent,  8-10  mm.  long.  {A.vexil- 
liflexus  Sheld.) — In  the  moimtains;  Wyoming  into  British  America. 

67.  Astragalus  diversifolius  Gray,  Proc.  Am.  Acad.  6:  230.  1866.  Ashy- 
strigillose;  stems  diffuse,  decumbent,  elongated,  2-4  dm.  high:  petioles  short, 
flattened;  leaves  1-5-foliolate;  terminal  leaflet  or  simple  leaf  linear,  elongated, 
2-5  cm.  long,  attenuated  at  each  end:  peduncle  1-5-flowered:  calyx-teeth  half 
shorter  than  the  tube:  corolla  ochroleucous  or  lurid,  keel  falcate-incurved: 
pod  oblong-linear,  straight  or  subfalcate,  15-20  mm.  long,  canescent-puberulent. 
A.  iunceus.  (A.  junciformis  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  9.  1899.)— 
Arid  and  sterile  slopes;  Colorado  to  Idaho. 

68.  Astragaluswingatensis  Wats.  Proc.  Am.  Acad.  18:  192.  1883.  Some- 
what canescent,  the  pubescence  appressed:  stems  several,  7-15  cm.  high: 
leaflets  9-13,  narrow,  glabrate:  calyx  short,  with  very  short  teeth:  corolla 
purplish,  6  mm.  long:  pod  flat,  or  compressed,  sessile,  subacute  at  apex,  ob- 
tuse or  somewhat  narrowed  at  base,  glabrate  or  black-hairy.  [A.  dementia 
(Rydb.),  Bull.  Torr.  Bot.  Club  31:  562.  1894.]— New  Mexico  into  Colorado. 

69.  Astragalus  Hallii  Gray,  Proc.  Am.  Acad.  6:  224.  1866.  Subcinereous 
or  glabrate;  stems  rather  stout,  ascending:  stipules  subulate;  leaflets  17-25, 
oblong,  subcimeate,  retuse^  8-15  mm.  long:  peduncles  exceeding  the  leaves; 
flowers  violet,  20  or  more  m  a  dense  capitate  raceme:  calyx  dark-pubescent, 
broadly  campanulate,  gibbous  at  base*  the  broad  teeth  only  one  fourth  as 
long  as  the  tube:  pod  oblong,  inflated,  glabrous,  subcoriaceous,  short-stipitate, 
straight,  12-20  mm.  long.---Colorado. 

70.  Astragalus  flexuosus  Dougl.  Hook.  Fl.  Bor.  Am.  1:  141.  1831.  Ashy- 
puberulent;  stems  ascending,  2-5  dm.  high,  flexuous:  leaflets  oblong  or 
cuneate-Hnear,  obtuse  or  retuse:  peduncles  exceeding  the  leaves:  racemes 
mostly  elongated,  loose;  flowers  8-10  mm.  long,  white  or  purplish:  calyx 
hoary-pubescent,  teeth  one  third  as  long  as  the  tube:  pod  cylindric,  18-25  mm. 
long,  puberulent,  thinly  coriaceous,  straight  or  subincurved;  stipe  very  short 
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but  evident .    (A .  proximu*  and  A .  salidae  Rydb.  BuH.  Torr.  Bot.  Club  32:  667. 
1905.; — Common  at  middle  elevations:  Colorado  and  Nebraska  to  ^\i»ni9^A 

71.  Astragalus  Bodinii  Sheld.  1.  c.  122.  Sub^abrous  alfcnder  pprmniaa- 
stems  ascending  or  prostrate.  ^7  dm.  long,  branched,  striate:  leaflets  11-17. 
narrowly  obovate  to  lanceolate,  abruptly  acute,  7-12  mm.  long:  sdpaits 
ovat€^-acuminate:  peduncles  *>-7  cm  long,  dark-^trigiflose,  rather  lew-flovesed: 
cal\'x  campanulate.  purplish,  and  nigrescent:  corolla  purple,  8-10  mm.  long: 
pod  short'-stipitate.  chartaceous.  oblong,  flat,  1-celkd  and  often  only  l-seeded. 
— Wet  low  meadow  lands:  Colorado  and  Wyoming. 

72.  Astragalus  Fendleri  Gray,  PI.  Wright.  2:  44.  lSd3.  An  erect  dcrd- 
nial,  2-1  dm.  high,  glabro'js  or  appressed-pubescent:  leaflets  oblong  or  fineir- 
oblong:  racemes  Ion g-ped uncled,  lootsely  flowered;  flowers  purple:  pod  obkug. 
inflated,  chartaceo'is-coriaceous.  about  20  mm.  long,  strai^t,  pointed,  mi- 
nutely puberilea:.  the  stipe  verj'  short  or  wholly  wanting.-— Colorado  to  Sew 
Mexico. 

73.  Astragalus  loDcfaocarpus  Torr.  Pac.  R.  R.  Rep.  4:  80.  1S57.  Ashy- 
pubenilent  or  glabraie  perennial:  stem  fistulous,  sulcate.  branched.  5-7  di. 
lorig:  stipules  distinct,  small:  leaflets  1-5.  linear  or  filiform-linear,  mnote.  iht 
leaf  sometimes  reduced  to  the  flattened  filiform  rachis:  racemes  loase^ 
maay-flowereJ.  on  long,  strict,  stout  is  h  j>ed  uncles:  bracts  one  ha]f  dbor^e- 
than  the  pedicels:  flowers  white,  j>enden::  calj-x-teeth  broad-subulate,  mud: 
shoner  than  the  tube:  pod  membranous.  lanceolate-cylindricaL  strai^t. 
3-4  cm.  lone,  verj'  sLirply  ac^iminate  at  each  end.  exsert-stipitate.  giabrvws. 
neither  sutijre  intruded.  PAnca  macrocarpa  Gray,  PL  FenoL  36.  1^19.^ — 
Colorado. 

74.  Astragalus  triphyllus  P-^rsh.  Fl.  Am.  Sept.  2:  740.  1S14.     Ai 

perenniil.  from  a  much  brtaached  wooiy  caudex.  with  crowded  leaves,  i 

and  glossy  silky:  stipul-rs  elibro-is:  primarj'  leaves  sometimes  5-fcrfiolate  wish 
C'-ineate  oblanceoli'.e  Iv^f!-?:?.  the  rfrs:  -Ki'.h.  three  longer  lanceolate  leaflctfi. 
long-petioifrJ.  exc^-f-iir^g  :he  sfr-Miie  crowJ^J  flowers:  calNrx-teeth  half  sfaorter 
than  the  tuhre:  corolla  ocr.roleuco-js  or  white:  po-d  villous,  included.  ( 
ovate,  ac'iminiit'r.  some-RLit  corliceo'is.  .1.  f;'Jriflonu  Sheld.;  Phaca 
jfiUjhi  Nutt.  — From  Nebraska  iad  Wyorriias  \o  the  Saskatchewan. 

75.  Astragalus  tridactylicus  G.-ay,  P.-oc.  Am.  Acad.  6:  527.  1S66-  Perb- 
niaJ.  caespitosrr  from  a  ihort  woryly  cauiex.  dwarf,  5-S  cm.  lii^k.  aKcrj- 
silky:  leaves  p:r:r..i*e!y  .Vfoliolite.  long-peiiolei.  exceeding  the  sessile  crowdtd 
flowers:  I'rif  vts  obiinceola*.e.  1*>-12  mm.  lone,  acute:  flowers  1  cm.  loog,  pair 
purple:  cal;.Tc-tee:h  eq'iaiing  the  tube:  pod  globo??e.  ovoid.  5-S  mm.  loog,  veir 
tijrzid.  puberulent.  12-o%''iied.  3  4-sccded:  cah"x  deciduous,  expohing  ifae 
pc^d. — Colorado  and  Wyoming. 

70.  Astragalus  sericoleucus  Gray.  1.  c.  232.  Ver>'  broadh'  eaa 
silky-hoarj';  stems  branched,  prost.'ate:  branches  covered  with  the 
stipules:  leaves  all  3-folioiate.  not  eq-jaling  the  2-0-floweTed fififomi  \ 
leaflets  0  n^m.  long,  oblanceolate  or  cineate-oblorig:  cah-x-teeth  about  eqml- 
ing  the  campanula te  tube:  corolla  p-jrple,  0-S  mm.  long:  pod  ovmte^<monK. 
6  mm.  long*  hoar\',  half  included  in  the  calj.-x. — Colorado  to  Dakota  and 
Nebraska.  -- 

la  ARAGALLUS  Neck.    Ix^co 

Like  A$irQgfiL\u,  but  distinguished  by  a  subulate  beak  at  the  tip  of  the  keeL 
3Io=*Iv  low  pperennials.  with  tufts  of  numeroiL?  verj'  short  stems  from  a  T 
and  tnick  root  or  rootstock.  covered  with  scaly  adnate  stipules.     Leai 
na  ■  e,  of  many  leaflets.    Scapes  naked,  bearing  a  head  or  short  qpOse  of  I 
— OrytropU. 


Sxiprilea  free:  poi  !-<«-!!«d 

Stip'^es  a-irLar*  :o  ir.t  p*t::o!e. 

Cil:.-x  "r.lAd'iery-.r.f.ated-  r.ot  dieMtrieri  by  ite 
VjiZ.:i  dwarf  ari'i  caeepiTosft:  flowers  purple  . 
V.^z.\s  1-2  'ijZk,  Liesi;  fiowexB  ochzoiniooiis    . 
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Calyx  distended  or  split  by  the  turgid  included  pod. 

Corolla  violet-blue;  the  wings  oblong 4.  A.  lagopus. 

Corolla  purple;  the  wings  dilated  and  emarginate    .         .         .       6.  A.  nanus. 
Pod  at  length  evidently  exceeding  the  calyx. 
Calyx  somewhat  bladdery-inflated    .         .         .  ,         .      6.  A.  Blankinshipii. 

Calyx  not  inflated. 

Pod  bladdery-inflated,  membranous 7.  A.  podocarpus. 

Pod  not  bladdery-inflated,  often  turgid  or  coriaceous. 

Flowers  1-3 8.  A.  Parryi. 

Flowers  several  or  many. 

Plants  somewhat  glandular-viscid. 

•  Leaflets  17-31 9.  A.  viscidulus. 

Leaflets  25-55 10.  A.  viscidus. 

Plants  neither  glandular  nor  viscid. 
Leaves  simply  pinnate. 
Pod  nearly  2-celled. 

Flowers  yellow  or  yellowish  .         .         ,         .     11.  A.  gracilis. 

Flowers  purple  or  ochroleucous    .         .         .         .     12.  A.  dispar. 
Pod  half  2-celled  or  less. 
Flowers  purple  or  violet. 

Pod  submembranous 13.  A.  monticola. 

Pod  coriaceous 14.  A.  Lambertii. 

Flowers  white  or  yellowish. 

Dwarf  alpine  plants 15.  A.  alpicola. 

Stout  and  tufted. 

«  Corolla  yellowish  throughout  .         .         .     16.  A.  villosus. 

Corolla  white  or  yellowish;  the  keel  always 

purple-tipped 17.  A.  albiflorus. 

Leaflets  very  numerous  and  subverticillate       .         .     18.  A.  Richardsonii. 

1.  Aragallus  deflexus  (DC.)  Heller,  Cat.  N.  A.  PL  4.  1898.  Loosely  silky- 
pubescent;  leafy-stemmed  or  more  rarely  depauperate  and  nearly  stemless; 
taller  forms  over  3  dm.  high:  leaflets  crowded  in  12-16  pairs,  lanceolate 
to  oblong,  6-12  mm.  long;  stipules  free:  peduncles  much  surpassing  the  leaves; 
flowers  rather  small  (about  6  mm.  long),  in  a  short  and  close  or  in  fruit 
lengthened  and  open  spike:  pod  oblong-lanceolate,  not  stipitate,  l-ceUed, 
much  surpassing  the  calyx. — In  the  mountains  from  British  America  to 
southern  Colorado  and  westward  to  Utah.  Subalpine  forms  are  often  depau- 
perate and  almost  stemless  [A.  foliolostis  (Hook.)  Rydb.]. 

2.  Aragallus  multiceps  (Nutt.)  Heller,  1.  c.  Canescently  silky;  matted 
caespitose,  subcaulescent,  3-7  cm.  high:  leaflets  7-9:  peduncles  weak,  1-2- 
flowered;  flowers  purple:  pod  stipitate,  wholly  inclosed  in  the  bladdery,  ovate- 
globose  calyx,  turgid,  ovate,  1-celled. — Granite  soils,  middle  altitudes;  Wy- 
oming and  Colorado. 

2a.  Aragallus  multiceps  minor  (Gray)  A.  Nels.  Erythea  7:  57.  1899. 
Pulvinate  or  depressed  caespitose:  leaflets  very  small:  fruiting  calyx  much 
reduced. — Subalpine  gravelly  barrens. 

3.  Aragallus  collinus  A.  Nels.  Erythea  7:  57.  1899.  Canescently  appressed- 
pubescent  and  silky-villous;  crown  woody,  covered  with  the  persistent  peti- 
oles: leaves  and  scapes  tufted  on  the  crowns:  scapes  1-2  dm.  long,  exceed- 
ing the  leaves:  leaflets  7-13,  oblong  to  linear-lanceolate,  acute,  10-30  mm. 
long:  spike  10-20-flowered;  bracts  leaf -like,  greenish,  equaling  the  calyx, 
or  nearly  so:  calyx  inflated  in  fruit,  globose-urceolate:  corolla  white  or 
yellowish,  the  standard  streaked  with  purple,  twice  as  long  as  the  calyx: 
pod  turgid,  nearly  filling  the  calyx;  style  abruptly  flexed  near  its  apex  and 
protruding  from  the  narrowed  mouth  of  the  calyx. — Northern  Wyoming  and 
Montana. 

4.  Aragallus  la^^opus  (Nutt.)  Greene,  Pitt.  3:  212.  1897.  Canescently 
silky,  with  loose  villous  hairs;  nearly  stemless  and  rather  dwarf:  scapes  sur- 
passing the  leaves,  5-6-flowered:  leaflets  9-13,  lanceolate  or  oblong,  6-8  mm. 
long:  flowers  bright  violet:  calyx  cylindrical,  silky:  pod  ovate,  thin  mem- 
branaceous and  almost  bladdery,  obtuse,  abruptly  tipped  with  the  persistent 
style,  slightly  protruding  from  the  calyx  which  splits  down  one  side. — Moun- 
tains of  Wyoming  and  Montana. 

5.  Aragallus  nanus  (Nutt.X  Greene,  1.  c.  Silvery  with  appressed  silky 
pubescence:  leaflets  3  or  4  or  rarely  6  pairs,  narrowly  lanceolate:  flowers 
purple  or  whitish:  pod  tiu-gid,  oblong,  somewhat  coriaceous,  the  acuminate 
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tip  barely  projecting  out  of  the  undivided  lightly  villous  calyx. — ^M oantains 
of  Wyoming  and  Montan^i. 

6.  Aiagallas  Blankinshipii  A.  Xels.  1.  c.  58.  Tufted  on  the  crown  of  a 
woody  taproot,  silky-sericeous:  leaves  lax,  half  as  kmg  as  the  1-2  dm.  high 
scapes;  leaflets  11-17,  linear-oblong,  acute  at  both  ends,  12-16  mm.  l(Mig: 
spike  dense,  8-12-flowered:  calyx  loosely  lanate-hirsute,  inflated  in  fruit  and 
becoming  subglobose:  corolla  purple,  20  mm.  long;  the  standard  deeply  2- 
lobcd:  pod  elliptic,  acuminate,  at  length  slightly  protruded  from  the  calyx. 
{A.  Besseyi  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  250.  1900.)— Northern  Wjp- 
ming,  Montana,  and  Idaho. 

7.  Aragallos  podocarpus   (Gray)   A.  Nels.     Voy  low,  depressed,  tufted 

Slants,  vDlous  or  in  age  ^brate:  leaflets  11-23,  linear-lanceolate,  5-8  mm. 
»ng:  peduncles  2'flowered,  scarcely  surpassing  the  leaves,  somewhat  deflexed 
in  fruit :  flowers  %4olet,  10-15  mm.  long:  pod  large,  15-25  mm.  kmg,  bladdery, 
inflated,  broadly  ovate,  1-celled,  neither  suture  at  aU  inflexed,  puberuJent- 
short-stipitate.  (A.  inflatus  A.  Nels.  L  c.  59.) — ^Alpine  and  subalpine;  Colo- 
rado and  far  northward. 

8.  Aragallos  Pairyi  (Gray),  Greene,  1.  c.  Silky-canescent ;  leaves  and 
scapes  1^15  cm.  hi^:  leaflets  13-21,  oblong-lanceolate,  4-6  nun.  long:  ca- 
lyx short,  cinereous-pubescent:  pod  nearly  12  mm.  long,  tefete  with  a  strong 
ventral  groove,  grayish-pubescent,  not  at  all  stipitate,  oblong  or  narrower, 
coriaceous,  nearly  or  quite  2-celled. — Mountains  of  Colorado  near  the  limit 
of  trees. 

9.  Aragallos  viscidolos  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  253.  1900. 
Tufted,  the  caudex  clothed  with  old  petioles  and  stipules:  leaflets  17-31, 
somewhat  villous-pubescent:  scape  much  exceeding  the  leaves,  10-15  cm. 
high,  sub\nscid  and  somewhat  black-hairy:  petals  yellowish  at  base,  bluish- 
purple  above:  pod  membranous,  oblong-ovate,  bulked,  black-pubescent  or 
m  age  glabrate,  ventral  suture  haif  diWcCng  it,  10-15  nun.  long. — ^Montana  to 
Utah  and  probably  in  Wyoming. 

10.  Aragallos  viscidos  (Nutt.)  Greene,  I.  c.  More  or  less  glandular-viscid, 
at  least  the  calyx  and  commonly  the  pod:  leaflets  numerous  and  small,  5-10 
nun.  long,  thickish,  oval  or  oblong,  often  pubescent  when  young,  at  maturity 
green  and  ^brate:  flowers  in  a  dense  oblong  head  or  at  length  in  a  short 

Spike,  about  10  mm.  long:  calyx  villous  and  with  sessile  glands  usually  evi- 
ent:  pod  small,  7-10  nun.  long,  puberulent,  oblong,  thin-chartaoeous,  half 
Sncelled,  the  small  beak  or  point  strai^t. — In  the  mountains  from  British 
America  to  Colorado;  common  in  Wyoming. 

11.  Aragallos  gracilis  A.  Nels.  1.  c.  60.  Tufted;  scapes  few-several,  2-5 
dm.  hi^  slender,  ^rect,  lightly  pubescent:  leaves  about  half  as  long  as  the 
fruiting  scape;  leaflets  21-31,  sparsely  soft-pubescent:  spike  long,  open  in 
fruit;  the  bracts  conspicuous,  often  exceeding  the  short-cylindric  calyx: 
corolla  ochroleucous  or  more  deeply  yellow,  about  15  mm.  long:  pod  pubracent, 
oblong-ovate,  about  20  mm.  long,  semimembranous,  soon  splitting  the  calyx, 
nearly  2-celled. — Northern  Colorado  to  Dakota  and  Mamt<^. 

12.*  Aragallus  dispar  X.  Nels.  1.  c.  61.  Leaves  and  scapes  rather  few, 
crowded  on  the  crown  of  a  strong  taproot;  the  persistent  membranous  stipules 
white  strigose-pubescent:  scapes  rather  stout,  noticeably  tapering,  silky- 
pubescent,  usually  unequal:  leaves  silky-pubescent,  unequal;  the  primary 
short,  with  orbicular  to  oblong  leaflets  5  mm.  or  less  in  length;  those  of  tlie 
longer  leaves  oblong  to  hnear  and  7-12  mm.  long:  spikes  dense,  many-flowered; 
the  bracts  from  very  short  to  longer  than  the  cah-x:  calyx  short-tubular, 
silky-lanate,  its  teeth  short:  corolla  ochroleucous  with  a  purple  spot  on  the 
keel  (or  more  rarely  purple  throughout),  15-18  mm.  long:  pod  oblong,  beaked 
with  a  thick  point,  pubescent,  nearly  twice  as  long  as  the  calyx. — Northern 
Wyoming,  and  from  the  Dakotas  to  Oregon. 

13*.  Aragallus  montioola  (Gray)  Greene,  1.  c.  Not  glandular-viscid,  loosdy 
silkj'-\-illous,  at  least  the  %apes  and  calyx,  1-2  dm.  high:  leaflets  somewhat 
glabrate,  oblong  or  lanceolate,  7-15  mm.  long:  spike  oblong  or  cylindraoeous, 
dense  even  in  fruit;  flower  hardly  12  nun.  kmg:  pod  ovate-oblong,  b^ween 
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membranaceous  and  chartaceons,  7-12  mm.  long,  tipped  with  a  straight 
point,  one-celled  with  no  introflexion  of  the  ventral  suture,  or  nearly  h&U 
2-celled,  silky-canescent. — Mountains  of  Wyoming,  Dakota,  and  northward. 

14.  Aragallus  Lambertii  (Pursh)  Greene,  1.  c.  Commonljr  taller  as  well  as 
larger,  the  scapes  often  3  dm.  or  more  high,  silky-  and  most  silvery-pubescent, 
sometimes  glabrate  in  age:  leaflets  oblong-lanceolate  to  linear,  8-30  mm. 
long:  spike  sometimes  short-oblong  and  densely-flowered  at  least  when  young, 
often  elongated  and  sparsely  flowered;  flowers  mostly  large,  often  25  mm. 
long,  but  sometimes  much  smaller,  mostly  purple  or  purplish:  pod  either  nar- 
rowly or  broadly  oblong,  sericeous-pubescent,  firm-coriaceous,  12  mm.  or 
more  long,  imperfectly  2-celled. — Includes  Oxytropis  campestris  of  Hook.  Fl. 
Bor.  Am.  in  part.  {A.  patens^  A.  angristatus,  and  A,  atropurpureiLS  Rydb. 
Bull.  Torr.  Hot.  Club  34:  421-4.  1907.)— Common  along  the  Great  Plains  from 
the  Saskatchewan  to  New  Mexico,  and  in  the  foothills. 

14a.  Aragallus  Lambertii  sericeus  (Nutt.)  A.  Nels.  1.  c.  62.  Leaflets 
broader,  more  silky:  spike  robust.    [A.  sericeus  (Nutt.)  Greene.] — Same  range. 

15.  Aragallus  alpicola  Rvdb.  Mem.  N.  Y.  Hot.  Gard.  1:  252.  1900.  De- 
pressed-caespitose;  the  caudbBX  clothed  with  leaf  remnants:  leaves  numerous, 
white-silky;  leaflets  8-13,  oblong,  5-8  mm.  long:  scape  short,  depressed  or 
ascending,  3-8-flowered:  calyx  cyUndric,  densely  blacK-hairy:  corolla  12-15 
nmi.  long,  sulphur-yellow;  the  keel  purple-tipped:  pod  about  15  mm.  long, 
subcoriaceous,  ovoid,  beaked. — ^Wyoming  and  Montana. 

16.  Aragallus  villosus  Rydb.  Bull.  Torr.  Bot.  Club  28:  36.  1901.  Intri- 
cately caespitose:  leaflets  25-31,  10-15  mm.  long,  lanceolate,  acute,  loosely 
silky  or  hirsute*  scapes  10-15  cm.  high:  spike  dense:  calyx  white,  silky- 
villous:  corolla  ochroleucous:  pod  thin,  2-celled,  white-silky,  twice  as  long  as 
the  calyx,  tipped  with  a  hooked  beak. — Replaces  the  eastern  A.  campestris  in 
the  northern  part  of  our  range. 

17.  Aragallus  albiflorus  A.  Nels.  1.  c.  62.  Caudex  densely  tufted  on  the 
crowns  of  a  large  root,  clothed  with  hairy  stipules  and  leaf-bases:  leaflets 
11-21,  oblong  to  lanceolate,  15-25  mm.  long,  grayish  or  silvery, with  appressed 
pubescence:  scapes  rather  stout,  2-4  dm.  high,  at  length  distinctly  surpassing 
the  leaves:  calvx  sericeous,  some  short  black  hairs  intermingled:  corolla  white 
or  often  ochroleucous;  the  keel  usually  purple-tipped:  pod  pubescent,  oblong, 
with  a  straight  tip,  at  maturity  about  twice  as  long  as  the  calyx;  the  ventral 
suture  somewhat  intruded.  {A.  saximontanus  A.  Nels.) — ^From  New  Mexico 
to  Montana. 

18.  Aragallus  Richardsonii  (Hook.)  Greene,  Pitt.  4:  69.  1899.  Silvery 
silky-villous,  1-4  dm.  high:  stipules  adnate  to  the  petiole,  imbricated  on  the 
short  branches  of  the  caudex,  which  bear  the  leaves  and  scapes;  leaflets  nu- 
merous, fascicled  in  threes  or  fours  (or  more)  or  as  if  verticillate:  scape  spicately 
many-flowered;  the  flowers  erect-spreading:  calyx  very  hairy,  white:  corolla 
rather  large,  bright  blue:  pod  ovate,  partly  2-celled,  erect,  acuminate,  hairy, 
much  longer  than  the  calyx,  oiytropis  splendens. — Mountain  valleys; 
throughout  our  range. 

11.  6LYCYRRHIZA  L.    Licorice 

Erect  perennial  herbs.  Flowers  in  dense  axillary  pedimculate  spikes,  with 
caducous  bracts.  Root  large  and  sweet.  Flowers  nearly  as  in  Astragalus, 
Ovary  sessile;  style  short  and  rigid.    Pod  compressed  and  often  curved. 

1.  Glycyrrhiza  lepidota  Pursh,  Fl.  Am.  Sept,  480.  1814.  Somewhat 
glandular-puberulent,  or  the  younger  leaves  slightly  silky:  stems  erect,  branch- 
ing, 3-8  dm.  high:  leaflets  11-19,  oblong-lanceolate,  acute  or  obtuse:  spike 
short,  the  peduncle  shorter  than  the  leaves;  flowers  ochroleucous:  pod  thickly 
beset  with  hooked  prickles,  oblong,  1-2  cm.  long. — New  Mexico  to  Canada 
and  west  to  the  coast. 

12.  AMORPHA.  L.    False  Indigo.    Lead  Plant 
Shrubs  with  odd-pinnate  leaves,  dotted  and  usually  stipellate  leaflets,  and 
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violet  or  purple  flowers  crowded  in  clustered  terminal  spikes.  Corolla  of  a 
single  petal  (the  standard)  which  is  wrapped  around  the  stamens  and  style. 
Stamens  10,  monadelphous  at  base,  rod  oblong,  roughened,  1-2-fleededy 
exceeding  the  calyx. 

Leaflets  2-5  cm.  long;  pod  2-fleeded 1.  A.  frntiroM. 

Leaflets  leas  than  2  cm.  Ions;  pod  1 -seeded. 

Green  and  glabrate 2.  A.  i 

White-canesoent 3.  A.  < 


1.  Amorpha  fnsticosa  L.  Sp.  PI.  713.  1753.  Shrubby,  variable,  sometimes 
tall  and  tree-like;  pubescent  or  nearly  glabrous:  leaflets  8-12  pairs,  oblong 
to  broadly  elliptical,  scattered:  cal>'x  somewhat  pubescent,  the  lower  tooth 
acuminate  and  longest,  the  others  commonly  obtuse:  standard  purple,  deeply 
emarginate:  pod  2-ieeded. — Extending  into  the  eastern  part  of  our  range. 

2.  Amorpha  nana  Nutt.  Fras.  Cat.  1813.  Very  low,  nearly  glabrous: 
leaflets  somewhat  ovate-elliptical,  rigid:  ^ikes  solitary  and  aggregated.  A. 
microphylla. — Along  the  Platte  to  the  mountains  and  northward  to  the  plains 
of  the  Red  River. 

3.  Amorpha  canescens  Pursh,  Fl.  Am.  Sept.  467.  1814.  Whitened  with 
hoary  down,  3-8  dm.  high:  leaflets  small,  crowded,  29-51,  elliptical,  smootb- 
ish  above  with  age:  pod  slightly  exceeding  the  calyx,  1-seeded. — ^This  and  the 
preceding  possibly  coming  into  our  range  from  the  east  or  north. 

13.  PSORALEA  L. 

Perennial  herbs,  usually  sprinkled  all  over  or  rou^iened  (especiafly  the 
calyx,  pods,  etc.)  with  glandular  dots  or  points.  Leaves  mostly  palmately 
3-5-foholate.  Flowers  blue-purplish  or  white,  in  spikes  or  racemes.  Stamens 
diadelphous,  with  half  the  anthers  often  smaller  or  less  perfect.  Pod  small, 
thick,  often  wrinkled,  indehiscent,  1-seeded. 

Low  or  almost  stemleas;  roots  tuberous  or  thickened. 

Canescently  hirsute 1.  P.  mei^iitica. 

Greenish  but  roueh-hirsute. 

Stem  short  but  divaricatd^  brandied;  pod  glabrous     .         .         .     2.  P.  ewmlmta. 

Stemleas:  pod  somewhat  hirsute 3.  P.  hypocaea. 

Taller,  the  stems  leafy  and  branched^ 

Roots  tuberous 4.  P.  ciwiwdata. 

Roots  not  tuberous. 

Densely  silverj-silky  throu^iout. 

Cal>'x-lobes  subeaual 5.  P.  digHata. 

Calyx  with  one  elongated  lobe 6.  P.  arsophyHa. 

Greenish,  ^abrate  or  minutdv  canescent. 

Pods  subglobose;  leaves  glabrat« 7.  P.  lanoeolata. 

Pods  OToid  to  ovoifi-oblong. 

Leaves  oborate  to  oblong-cuneate 8.  P.  tennillofa. 

Leaves  narrowly  linear 9.  P.  lineahfolia. 

1.  Psoraka  mephitica  Wats.  Proc.  Am.  Acad.  14:  291.  1879.  Softly  sil- 
very silky-x-illous  throughout:  stems  very  short,  from  a  tuberous  root:  leaflets 
4  or  5,  (^tuse  or  retuse:  peduncles  and  petioles  subequal:  bracts  somewhat 
scarious,  shorter  than  the  cal\'x:  the  linear  calyx-lobes  as  long  as  the  blue 
petals:  pod  small,  somewhat  chartaceous,  moderately  villous  above.  Said  to 
nave  the  odor  of  the  skunk.— Southern  Colorado  to  Arizona. 

2.  Psoralea  esculenta  Pursh,  Fl.  Am.  Sept.  475.  1814.  Rougjhish  hairy  all 
over:  stem  stout,  1-3  dm.  hi^  erect  from  a  tuberous  or  turnip-shaped  fari- 
naceous root:  leaflets  obo\'ate  or  lanceolate-oblong:  spike  oblong,  loog- 
peduncled:  calyx-lc^>es  and  bracts  lanceolate,  nearly  e<)ualing  the  coio£i 
which  is  12  mm.  long. — ^Elxtending  from  the  northern  praine  States  to  western 
Texas,  and  into  our  range. 

3.  Psoralea  hypogaea  Xutt.  T.  &  G.  Fl.  N.  .\.  1:  302.  1838.  Acauleseent; 
hirsute  with  whitish  appreased  hairs:  leaflets  hnear-lanoeolate  or  linear- 
obloDg,  nearly  glabrous  above:  spikes  capitate,  on  peduncles  much  shorter 
than  the  ptetioles:  lobes  of  the  calyx  linear,  acuminate,  the  lowest  lanceolate, 
elongated. — Nebraska  to  Colonulo  and  New  Mezioo. 
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4.  Psoralea  cuspidata  Pursh,  Fl.  Am.  Sept.  741.  1814.  Canescent  with 
appressed  pubescence:  stipules  subulate;  leaflets  obovate  or  elliptical-oblong, 
pubescent:  peduncles  much  longer  than  the  leaves:  calyx  large,  somewhat 
mflated,  gibbous  at  the  base,  conspicuously  dotted,  teeth  triangular-lanceolate, 
acuminate,  the  lower  one  produced:  pod  hid  in  the  large  calyx. — ^From  south- 
eastern Colorado  to  Texas  and  Arkansas. 

5.  Psoralea  digitata  Nutt.  T.  &  G.  Fl.  N.  A.  1:  300.  1838.  Canescent. 
diffusely  branched:  stipules  lanceolate,  reflexed;  leaflets  cimeate-oblong  and 
oblong-linear  with  an  abrupt  rigid  point,  smooth  and  minutely  dotted  above, 
hirsute  beneath:  bracts  obcordate  or  reniform:  lobes  of  the  calyx  ovate:  pod 
hirsute,  not  wrinkled.— Southeastern  Colorado  and  southeastward  along  the 
Red  River  into  Arkansas. 

6.  Psoralea  argophylla  Pursh,  1.  c.  475.  Silvery  silky-white  all  over,  diver- 
gently branched:  leaflets  elliptical-lanceolate:  lobes  of  the  calyx  and  bracts 
lanceolate:  flowers  in  interrupted  spikes:  pedimcles  and  lower  tooth  of  the 
calyx  elongated.  (P.  campestris  Nutt.) — Colorado,  far  northward  and  east- 
ward. 

7.  Psoralea  lanceolata  Pursh,  1.  c.  Glabrous,  or  with  a  few  scattered  hairs: 
stipules  linear-lanceolate;  leaflets  linear  to  oblong-obovate,  acute:  peduncles 
about  equaling  the  leaves:  calyx  very  small,  its  teeth  short,  obtuse,  nearly 
equal:  ovary  very  silky:  pod  very  glanaular. — Washington  to  northern  Arizona 
and  eastward  to  the  Saskatchewan  and  Nebraska. 

8.  Psoralea  tenuiflora  Pursh,  1.  c.  Slender,  much  branched  and  bushy, 
minutely  hoary-pubescent  when  young:  leaflets  varying  from  linear  to 
obovate-oblong:  flowers  in  panicled  racemes:  lobes  of  the  calyx  and  bracts 
ovate,  acute:  pod  glandular.  (P.  fiorihunda  Nutt.) — ^From  Colorado  to  Mon- 
tana and  east  to  Illinois. 

9.  Psoralea  linearifolia  T.  &  G.  Fl.  N.  A.  1:  300.  1838.  Tall  and  slender, 
divaricately  branched,  slightly  pubescent  with  appressed  hairs:  leaflets  3, 
narrowly  linear,  elongated,  mucronate,  the  upper  surface  dotted  with  black 
glands,  lower  surface  scarcely  dotted,  5-7.5  cm.  long  and  2-4  mm.  wide; 
stipules  minute,  subulate,  deciduous:  racemes  few-flowered,  much  longer 
than  the  leaves:  calyx-lobes  and  bracts  lanceolate. — ^From  Wyoming  to  Texas. 

14.  PAROSELA  Cav. 

Glandular-punctate  herbs  or  shrubs,  with  odd-pinnate  (rarely  palmate) 
leaves,  small  entire  leaflets,  and  flowers  in  terminal  pedunculate  spikes.  Sta- 
mens 9  or  10,  monadelphous,  the  cleft  tube  of  filaments  bearing  four  of  the 
petals  about  its  middle  (the  cordate  standard  being  free).  Pod  ovate,  flat, 
usually  indehiscent,  1-  or  2-seeded,  included  in  the  calyx. — Dalea. 

Glabrous;  flowers  not  yellow. 

Leaflets  19-41 1.  P.  Dalea. 

Leaflets  9-13. 

Herbaceous 2.  P.  enneandra. 

Suffruticose 3.  P.  fopmosa. 

Pubescent;  flowers  yellow  or  fading  purple. 
Leaves  trifoliolate. 

Corolla  small,  partly  purple 4.  P.  Jamesu. 

Corolla  large,  wholly  yellow 5.  P.  Porteri. 

Leaves  pinnate. 
Silky-pubescent  or  glabrate. 

Stems  simple 6.  P.  aurea. 

Stems  repeatedly  branched 7.  P.  rubescens. 

Canescently  tomentose  throughout 8.  P.  lanata. 

1.  Parosela  Dalea  (L.)  Brit.  Mem.  Torr.  Club  5:  196.  1894.  An  erect 
glabrous  annual,  2-5  dm.  high:  leaflets  13-40:  flowers  light  rose-color,  in 
cylindrical  spikes;  bracts  conspicuous,  ovate,  pubescent,  deciduous:  calyx 
very  villous,  with  long  slender  teeth. — ^From  Colorado  to  southern  Arizona  and 
eastward  to  Illinois. 

2.  Parosela  enneandra  (Nutt.)  Brit.  1.  c.  Glabrous,  4-10  dm.  high: 
branches  slender  and  spreading:  leaflets  9-13,  linear-oblong,  5-8  mm.  long, 
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sinmpj  dotted:  spikes  panirJed,  few-flowoed;  flowefs  distant;  bracts  Terj 
broad,  afanoet  orbicular,  gfandnhr,  eoriaeeous,  glabrous,  sligfatly  caspkiate, 
embracing  the  flower:  ea^  deeply  cleft,  teeth  long,  setaceous,  beaotifiilly 
frfamose:  GoroOa  white,  keel  twice  as  long  as  the  wings;  standard  cordate,  rery 
small,  sometimes  with  4  approximated  glands  near  the  middle. — ^Texas  to 
Colorado  and  the  upper  MiasourL 

3.  Parosela  fofmosa  (Gray)  Vail,  BulL  Torr.  Bot.  Hub  24:  16.  1897. 
Suffruticose,  much  branched:  leaflets  very  small,  about  5  pairs,  cuneate- 
oblong,  ret  use,  dotted  with  black  glands  beneath:  sfHkes  loose,  few-flowered, 
on  short  peduncles;  flowers  large  and  showy,  bri^t  purple;  bracts  ovate, 
sitky-viDous  on  the  margin. — On  the  Platte  and  southwarcL 

4.  Parosela  Jamcsii  (Torr.)  Vail,  1.  c.  Whole  plant  silky;  stems  sevefal, 
8-15  cm.  high:  leaves  trifolic^te,  gjandless;  the  lealflets  obovate,  very  obtuse; 
stipules  spiny:  spikes  oblong,  dense.  2-3  cm.  long:  calyx  deeply  cleft,  the  seg- 
ments setaceous-plumose:  keel  and  wings  oblong,  purj^,  the  standard  yel- 
lowish: bracts  rhombic-ovate,  as  kmg  as  the  calyx.--Colorado  and  southeast- 
ward. 

5.  Parosela  Porter!  A.  Nels.  Bot.  Gaz.  31:  395.  1901.  Stems  several  or 
many,  prostrate-spreading  from  the  crown  of  a  woodv  root,  10-25  cm.  long: 
leaves  trifoliolate,  strigose-silky;  the  leaflets  cuneately  obovate;  stipules  se- 
taceous: spike  dense,  2-5  cm.  long,  with  purple  bracts:  calyx-tube  camj] 
ulate,  witn  10  greeiu^  nerves;  the  triangular  lobes  attenuate  into  :^" 
plumose  setae  twice  as  long  as  the  tube:  flowers  lemon-yellow:  keel  and  wings 
oval  or  broader;  the  standard  shorter  than  the  win^,  broader  than  it  is  long. — 
Berwind.  southern  Colorado. 

6.  Parosela  anrea  (Xutt.)  Brit.  1.  c.  Stems  pubescent,  simple,  erect, 
4-8  dm.  high:  leaflets  3-4  pairs,  oblong-obovate  and  linear-oblong,  more  or 
leas  silky-pubescent:  spikes  ovate,  very  compact,  on  long  peduncles;  bracts 
rhombic-ovate,  as  long  as  the  calyx:  corolla  yellow,  S-10  nmi.  long;  the  stand- 
ard much  shorter  than  the  wings  and  keel. — From  the  eastern  border  of  our 
range  to  ^lissouri  and  Texas. 

7.  Parosehi  mbescens  Wats.  Proc.  .\m.  Acad.  17:  369.  1882.  Stems 
2-4  dm.  high,  canescent  with  appressed  pubescence,  branching;  branches 
leafy  to  the  top:  leaves  remote;  leaflets  2-3  pairs,  oblong  and  obovate,  slightly 
apiculate,  clothed  with  silky,  canescent  hairs,  not  dotted.  3-8  nmi.  long: 
spikes  ovate,  loosely  flowered,  elongated  and  cylindrical  in  fruit,  2  mm.  long; 
bracts  obovate,  apiculate.  about  the  length  of  the  yellow  flowers  (purplish  in 
drying) :  csdys.  deeply  cleft,  teeth  setaceous,  plumose. — Southeastern  Colorado 
and  southward. 

8.  Parosela  lanata  (Spreng.)  Brit.  1.  c.  Decumbent,  the  whole  plant 
clothed  with  a  soft  almost  woolly  pubescence:  leaflets  4-6  pairs,  obovate- 
cuneate.  emardnate.  10-12  mm.  long:  spikes  elongated,  ratho-  loose,  many- 
flowered,  on  rather  long  peduncles:  bracu  ovat^.  with  a  long  acumination: 
cal\'x-teeth  subulate,  plumose,  dilated  at  base,  as  long  as  the  tube:  petals 
deep  purple. — ^South«Ti  part  of  our  range  and  southward. 

15.  PETALOSTEMOH.     Prairie  Clover 

Herbaceous,  mostly  perennial  plants,  dotted  with  glands.  Leaves  unequally 
pinnate;  stipules  minute,  setaceous.  Flowers  in  pedunculate,  dense,  terminal 
spikes  or  heads.  Cal\'x  often  glandular,  5-toothed ;  the  teeth  connivent.  nearly 
equal.  Petals  5,  on  filiform  claws;  four  of  them  nearly  similar,  their  claws 
unif^  to  the  stamen-tidie  quite  to  the  summit  and  deciduous  by  an  artico- 
lation:  the  standard  free,  inserted  at  the  bottom  of  the  calyx;  the  limb  cor- 
date or  oblong,  coodupficate.  Stamens  5,  monadelf^ous;  the  tube  cleft. 
Cnary  with  2  collateral  ovules.  Pod  membranaceous,  incloeed  in  the  calyz, 
indehiscent,  1-seeded. 

Flowers  white. 

C*I>-x  and  «p3ce  t^abnkte. 

Leares  ianeeoiate  or  oblong  .         •••••..l.  P.  eaadidaK. 
Leaves  linear  or  nearly  so.         .,,,.,  2.  P.  oUyophfflna. 
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Calyx  and  spike  densely  silky-villous 3.  P.  eompactus. 

Flowers  not  white. 
Leaflets  5-9. 

Glands  evident      ,         .        ,        .        ,        ,        ,        ,        ,        ,4.  P.  purpureus. 

Glands  wanting  or  obscure 5.  P.  pubescens. 

Leaflets  13-17 ; 6.  P.  villosus. 

1.  Petalostemon  candidus  Michx.  Fl.  Bor.  Am.  2:  49.  1803.  Glabrous; 
steins  firm  and  erect,  sparingly  branched:  leaflets  7  or  9,  lanceolate  or  linear- 
oblong,  sparingly  dotted  beneath  spikes  oblong,  in  age  long-cylindrical:  calyx 
glabrate:  corolla  white;  wing  and  keel  petals  ovate;  the  standard  broadly 
cordate:  ovary  pubescent. — Coming  into  our  range  from  the  prairie  states. 

2.  Petalostemon  oligophyllus  (Torr.)  Rydb.  Mem.  N.  Y.  Bot.  Gard. 
1:  237.  1900.  Very  similar  but  the  stems  slender,  ascending,  freely  branched: 
leaflets  5-9,  linear-oblong:  spike  short,  ovate-oblong,  becoming  cylindric, 
loosely  flowered. — ^Very  common;  from  Montana  to  Texas. 

3.  Petalostemon  eompactus  (Spreng.)  Swezev,  Nebr.  Fl.  PI.  6.  1891. 
Glabrous;  stem  sparingly  branched,  3-6  dm.  high,  dotted:  leaflets  5-7, 
lanceolate-oblong,  obtuse,  dotted  beneath:  spikes  cylindrical,  very  dense  and 
much  elongated;  bracts  lanxjeolate,  as  long  as  the  flower:  calyx  silky-villous; 
the  teeth  lanceolate:  standard  cordate;  the  other  petals  linear-oblong,  all 
white  or  nearly  so.  P.  macrostachyiLs. — ^Throughout  the  eastern  part  of  our 
range. 

4.  Petalostemon  purpureus  (Vent.)  Rydb.  1.  c.  Smooth  or  nearly  so: 
leaflets  5,  narrowly  linear:  spikes  globose-ovate,  or  oblong-cylindrical  when 
old;  bracts  pointed,  not  longer  than  the  silky-hoary  calyx:  corolla  rose-purple. 
P.  uiolaceiLS. — Prairies  from  the  Saskatchewan  to  Texas,  and  from  Colorado 
to  Indiana. 

4a.  Petalostemon  purpureus  mollis  (Rydb.)  A.  Nels.  Stems  amd  leaves 
more  or  less  villous-pubescent:  leaflets  linear,  usually  obtusish:  corolla  rose- 
color.  (P.  mollis  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  238.  1900.)  Probably 
P.  tenuifolius  Gray  as  to  our  range. — Montana  to  Colorado. 

5.  Petalostemon  pubescens  A.  Nels.  Bot.  Gaz.  31:  395.  1901.  Pale  with  a 
sublanate  pubescence  throughout:  stems  several-many  from  a  large  woody 
crown,  from  suberect  to  prostrate-assurgent,  1-3  dm.  long:  leaves  neither 
^ndular  nor  dotted,  5-foliolate;  the  leaflets  spatulate-linear,  obtuse,  10-14 
mm.  long:  spike  oblong,  dense,  sUvery-lanate;  bracts  about  as  long  as  the  ca- 
lyx, obovate,  abruptly  acimiinate,  the  purple  tip  concealed  by  the  copious  pu- 
bescence: corolla  hght  purple. — Southern  Colorado. 

6.  Petalostemon  villosus  Nutt.  Gen.  2:  85.  1818.  Soft-downy  or  silky 
all  over:  leaflets  13-17,  linear  or  oblong,  8-10  mm.  long:  spikes  cylindrical, 
3-10  cm.  long,  short-pedimcled,  soft-villous;  bracts  lanceolate,  acuminate, 
exceeding  the  calyx:  corolla  rose-purple,  often  pale;  standard  oblong;  the 
wings  and  keel  oblong-obovate. — Northeastern  part  of  our  range  to  Wiscon- 
sin and  Missouri. 

16.  HEDYSARUM  L. 

Perennial  herbs.  Leaves  odd-pinnate.  Calyx  5-cIeft,  the  lobes  awl-shaped 
and  nearly  equal.  Keel  nearly  straight,  obliquely  truncate,  not  appendaged, 
longer  than  the  wings.  Stamens  diadelphous  (9  and  1).  Pod  flattened,  com- 
po^  of  several  equal-sided,  separable,  roimdish  joints  connected  in  the  middle. 

Flowers  rose-color,  lilac,  or  purple. 

Stems  and  leaves  canescent 1.  H.  cinerascens. 

Steins  and  leaves  green,  glabrate  or  obscurely  pubescent. 

Joints  of  loment  wing-margined 2.  H.  marginatum. 

Joints  of  loment  not  wing-margined. 

Flowers  tardily  if  at  all  reflexed 3.  H.  pabulare. 

Flowers  reflexed  from  the  first 4.  H.  uintahense. 

Flowers  white  or  yellow. 

Leaflets  11-13 5.  H.  sulphurescens. 

Leaflets  16-23 6.  H.  phfloscia. 

1.  Hedysarum  cinerascens  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  257.  1900. 
Cinereous-cauesceut:  stems  several,  erect  or  decumbent,  3-6  dm.  high:  leaflets 
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9-13,  obkxig  or  coneate-oblofiig;  stipules  small,  dieathin^  sabulate:  peduncles 
longer  than  the  leaves:  raceme  elon^ted  in  fruit;  flowers  spreading  and  at 
length  reflexed:  jcnnts  of  the  loment  oral-orbicular,  nearly  g^bbrous,  tzans- 
vdidy  rugose-reticulated.  {H.  cantaeeM  Nutt.) — From  central  Wjroaiing 
northward  and  westward. 

2.  HedTsamm  imn-ginatmn  Greoie,  Pitt.  4:  138.  1900.  Stems  tufted, 
5-8  dm.  nigh,  minutely  apineased^ubesoait:  leaflets  11-15,  oblong,  obtuse, 
mucronulate,  thin,  pinnately  veined  benea|)i  and  pubescent,  g^bbrous  above: 
raceme  large  and  showy,  elongating  in  fruit:  corolla  rose-purple,  16-20  mm. 
long:  j(»nts  of  the  loment  2-4,  obov<Hd,  10-12  nmi.  long,  at  maturity  with  a 
thin  scarious  margin,  the  sinfaoe  strigillose  and  irr^ulariy  leti^ilate. — 
Fagoea  Springs,  O^iiado. 

3.  Hedysarnm  pabukie  A.  Xds.  Proc.  BioL  Soe.  Wash.  15:  185.  1902. 
Stems  several,  sloider,  decumbent,  4-7  dm.  long,  subdn^eotts:  leaflets  9-15, 
from  narrowly  to  broadly  oblong,  1-2  em.  long:  laoemes  long,  on  axillary 
peduncles  surpassing  the  leaves;  flowers  lilac  or  pale  purj^,  tardfly  or  not  at 
aU  reflexed:  calyx-tube  only  about  2  nmi.  long,  its  slender  t^th  twice  as  long: 
standard  12-14  mm.  long,  broadly  obovate,  onarginate:  joints  of  the  loment 
3-5,  suboibicular,  5-7  mm.  broad,  pale  green  and  nearly  glabrous.  H.  Mac- 
kenzii. — Throu^KMit  our  range. 

4.  Hedysarnm  nfntahense  A.  Nds.  L  c.  1S6.  Green  but  obscurely  pube»- 
emt:  stems  stoutish,  striate,  erect  or  nearly  so:  leafli^  11-23,  from  oval  to 
lanceolate,  mostly  obtuse,  2-3  cm.  long:  stipules  large,  membranous:  raeemes 
axillary  in  the  uppermost  ai^roximated  nodes  (appearing  clustered) ;  flowers 
pur|^  or  lavender,  reflexed  from  earliest  anth^is:  calyx-tube  about  4  mm. 
long,  its  unequal  teeth  much  shcnter:  keel  longer  than  the  narrow  wings  and 
the  standard:  loment  stipitate,  its  2-5  joints  canesoent  on  the  connective, 
ligjhtly  reticulated,  oval  to  oblong,  10-15  mm.  long.  H.  horeaU. — ^In  the 
mountains;  fran  Colorado  to  Wadbungton. 

5.  Hedysarnm  snlpburescens  Rydb.  Bull.  Tcht.  Bot.  Hub  24:  251.  1S97. 
Erect,  3-4  dm.  hi^,  minutely  pubescent:  stipules  connate,  of^xisite  the 
petiole;  leaflets  11-13,  oblcmg-elbptical,  1.5-2  cm.  kmg,  slightly  pubescent 
beneath:  laoemes  15-30-flowered,  short,  rather  dense,  elongated  in  fruit; 
flowers  bright  yellow,  15  mm.  long,  the  wings  exceeding  the  standard  but 
diorter  than  the  keel:  calyx-teeth  triangular-subulate,  shorter  than  the  tube: 
pod  2-3-jointed,  smooth.  {H.  flavaeens  Coult.  &  Fish.  Bot.  Gaz.  18:  300. 
1893,  name  untenable.>--Wyoming,  Montana,  and  Idaho. 

6..  Hedysarmn  ph!lf>srM  A.  Nels.  1.  c.  1S5.  Bri^t  green  and  nearly  g|a- 
broos  throu^iout:  stems  slender,  few-several,  from  thickened  roots:  leaflets 
15-23,  mostiv  oblong,  15-30  mm.  long,  peduncles  overtoppong  the  leaves: 
raceme  dencier:  calyx-tube  campanulate,  exceeding  its  triangular  teeth: 
eort^la  white,  the  wings  linear:  loment  ^brate,  the  joints  oval  to  orbicular, 
6S  mm.  long,  lightly  reticulated  from  a  somewhat  large,  marginal  nerve. — 
Shaded  stream  banks;  eastern  Wyoming. 

Hednamm  camaniliim  Greene.  I^tt.  3:  212.  1897.  Sa:d  to  be  dudngiBahable  from 
an  otlker  species  of  this  couiHry  by  its  succnleiit  herbage,  veinleas  leafleta,  and  the  doae 
tnnsTcrse  lineatioo  of  the  Inmcnt.^^^knon  of  the  Arkansas;  no  spn  iinwi  or  tjpe  cited. 

17.  VICIA  L.    Vftch 

Herbs,  mostly  climbing  more  or  less  by  the  tendril  at  the  eod  of  the  pinnate 
leaves.  Stipules  half-sagittate.  Flowers  or  peduncles  axillary.  Calyx  5-deft 
or  5-tooihed,  the  2  upp^  teeth  often  shorter,  or  the  lowest  one  longer.  Wings 
of  the  cortdla  adhering  to  the  middle  of  the  keeL  Stamens  more  or  leas  cfia- 
delphous  (9  and  1).  the  orifice  of  the  tube  oblique.  Style  filiform,  hairy  all 
roimd  or  only  on  the  back  at  the  apex.  Pod  flat,  2-valved,  2-several-seeded. 
Seeds  gjob^dar.  , 

Leares  lance-ovate  to  broadly  oral 1.  T. 

Leares  namnr^y  linear  to  ofalone. 

Peduncle  not  nodoeed  bejnond  the  tcnninal  flower    •        •  .  2.  T. 

Pednndeivmfaieedbqraid  the  tcnuHl  flower «.  V. 
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1.  Vicia  americana  Muhl.  Willd.  Sp.  PL  3:  1906.  1803.  Glabrous;  stems 
climbing  or  scrambling,  5-10  dm.  long:  leaflets  10-14,  elliptical-lanceolate  or 
ovate-oblong,  obtuse  or  retuse,  mucronate,  20-30  mm.  long;  stipules  deeply 
toothed:  peduncles  shorter  than  the  leaves,  4-8-flowered;  flowers  purphsh- 
blue,  18-20  mm.  long:  pods  Unear-oblong,  reticulated. — ^Frequent;  across  the 
continent  especially  northward. 

la.  Vicia  americana  oregana  (Nutt.)  A.  Nels.  Somewhat  pubescent;  stems 
weak:  leaves  mostly  lance-oblong,  usually  some  of  them  truncate  or  serrate 
at  apex.    (V.  oregana  Nutt.  and  V.  truncata  Nutt.  T.  &  G.  Fl.  270.) 

2.  Vicia  linearis  (Nutt.)  Greene,  Fl.  Francis.  3.  1891.  Nearly  glabrous; 
stems  decimibent  or  scrambling:  leaflets  8-14,  linear,  often  obtuse,  apiculate; 
tendrils  short,  simple  or  bifid;  stipules  laciniate-toothed  or  incised  below:  pe- 
dimcles  3-4-flowered,  shorter  than  the  leaves;  flowers  large  (18-25  mm.  long), 
pale  purple:  style  nearly  fiUform,  villous  around  the  summit. — ^Very  common 
throughout  our  range  and  westward. 

2a.  Vicia  linearis  caespitosa  A.  Nels.  A  reduced  form,  the  stems  branched 
and  matted. — ^With  the  species. 

3.  Vicia  producta  Rydb.  Bull.  Torr.  Club  28:  600.  1901.  Sparsely  pubes- 
cent perennial;  stems  slender,  branched,  angled  and  leafy:  leaflets  0-10,  ob- 
long to  linear:  peduncles  2-3-flowered,  distinctly  produced  beyond  the  small 
lateral  flowers:  calyx-tube  about  2  mm.  long,  exceeding  its  lance-subulate 
teeth:  corolla  ochroleucous  with  purplish  tip.—Southem  Colorado. 

18.  LATHYRUS  L.    Pea  or  Vetch 

Our  species  are  perennial  and  mostly  smooth  plants,  the  rachis  of  the 
leaves  in  some  not  produced  into  a  tendril.  Style  flattish,  dilated  (not  grooved) 
above,  hairy  along  the  inner  side  (next  the  free  stamen).  Sheath  of  the  fila- 
ments scarcely  oblique  at  the  apex.    Otherwise  nearly  as  in  Vicia. 

Flowers  purple. 
■  (|Je«$ex»Qrf^iend^il-bea^ing. 
,^5.     Coa^in«ar. 

oKnva  *"■ 1'  ^-  oma*us. 

',  ''■""J'^ij-tanescent 2.  L.  incanus. 

orbllOMe-oblong 3.  L.  decaphyllus. 

H-bearing 4.  L.  arizonicus. 

IT  yellowish, 
_   to  oblong. 

lemisagittate 5.  L.  leucanthus. 

foliaceous 6.  L.  ochroleucus. 

ate,  conspicuously  veiny 7.  L.  utahensis. 

athyrus  ornatus  Nutt.  T.  &  G.  Fl.  N.  A.  1 :  277.  1838.  Erect,  glabrous, 
often  glaucous;  stem  1-2  dm.  high,  sometimes  branched,  quadrangular:  leaf- 
lets 3-4  pairs,  lanceolate-linear,  acute,  mucronate,  rigid  and  strongly  veined, 
tendrils  scarcely  any;  stipules  Hnear-lanceolate  and  slender,  semisagittate, 
entire:  peduncles  about  4-flowered,  longer  than  the  leaves;  flowers  large, 
purple,  2-3  cm.  long,  very  showy:  calyx-teeth  subulate,  slightly  unequal, 
rather  shorter  than  the  tube:  pod  smooth,  flat,  acuminate  at  each  end. — Plains 
at  the  eastern  base  of  the  Rocky  Mountains. 

2.  Lathyrus  incanus  Rydb.  Size  and  habit  of  the  preceding,  densely 
villous-canescent  throughout,  otherwise  quite  similar.— Sandy  banks  and 
washes;  Wyoming  and  Nebraska. 

3.  LathyrusdecaphyllusPursh,  Fl.  Am.  Sept.  471.  1814.  Mostly  glabrous; 
stem  erect,  slightly  woody  at  the  base,  much  branched,  a  little  Quadrangular, 
about  3  dm.  high:  leaflets  2-5  pairs,  elliptical-lanceolate,  somewhat  glaucous, 
rigid,  strongly  veined;  stipules  lanceolate,  subfalcate,  semisagittate  at  base: 
pedimcles  3-5-flowered,  rather  shorter  than  the  leaves;  flowers  large,  purple: 
segments  of  the  calyx  broadly  or  narrowly  subulate,  somewhat  unequal, 
shorter  than  the  tube:  pod  large,  glabrous.  L.  polymorphits. — ^Throughout 
the  Rocky  Mountains  of  the  United  States. 

4.  Lathyrus  arizonicus  Brit.  Trans.  N.  Y.  Acad.  Sci.  8:  65.  1889.  Per- 
ennial, glabrous  or  somewhat  pubescent;  stem  often  winged:  leaflets  4-8, 
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narrowly  obkmg  to  linear,  acute,  2.5-5  cm.  long;  stipules  mostly  narrow,  often 
small:  peduncle  2-d-flowered;  flowers  purple,  12  nmi.  kmg. — Coloraao  and 
southward. 

5.  Lathynis  lencanthns  Rydb.  Bun.  Torr.  Bot.  Chib  28:  37.  1901.  Nearly 
^brous,  2-3  dm.  hi^;  stem  angled:  stipules  very  narrow,  semisagittate; 
leaflets  2-A  pairs,  elliptic  or  narrower,  veiny;  tendrils  of  the  lower  leaves  short 
or  wanting;  of  the  upper  elongated  and  2-3-divided:  racemes  2-^flowa«i: 
calyx  ^brous,  deft  to  the  middle:  corolla  white  or  yellowish,  about  15  nun. 
long;  the  banner  broad.  L.  valtutris  and  L.  rmfrtiUifdUus  as  to  the  plants  of 
our  range. — Colorado  to  Utan  and  Nevada. 

6.  Lathyrus  ochroleucus  Hook.  Fl.  Bor.  Am.  1:  159.  1833.  Glabrous  or 
submucous;  stems  slender,  climbing  or  scrambling:  stipules  broad,  foUaceous, 
senucordate,  half  as  large  as  the  thm  ovate  leaflets:  peduncles  7-10-flowared; 
flowers  12-20  mm.  long,  yellowish-white:  pod  sessile,  glabrous,  3-4  cm.  long. — 
Coming  into  the  northeastern  part  of  our  range;  extending  far  northward  and 
eastwaurd. 

7.  Lathyrus  utahensis  Jones,  Proc.  Cal.  Acad.  5:  678.  1895.  Leaflets 
4-6  pairs,  oval  or  ovate,  2-4  cm.  long,  obtuse  at  both  ends,  apiculate  at  ^kx, 
prominently  veined:  stipules  large,  reniform,  variously  cut:  peduncles  about 
equaling  the  leaves,  4-6-flowered;  flowers  15-20  mm.  long,  wnite  or  ochn^eu- 
cous,  sometimes  tinged  with  purple:  calvx-lobes  subulate-triangular:  pod 
4r-5  cm.  long,  smooth  as  is  the  rest  of  the  plant. — Colorado  and  UtiiJi. 

58.  GERANIACEAE  St.  HU.    Geranium  Family 

Herbs,  with  alternate  or  opposite  lobed  or  dissected  leaves,  and  complete^ 
regular,  symmetrical  5-merous  flowers.  Sepals  persistent.  Petals  deciduous. 
Stamens  same  number  as  petals  or  2-3  times  as  many;  filaments  distinct; 
anthers  versatile.  Pistil  of  5  imited  carpels,  the  styles  united  into  ^C^^^ 
Fruit  a  5H5elled  capsule.  ^^i^^  ^^^ 

Stamens  10;  carpei-Uuls  naked  on  the  inner  side vS^k!!*,,??! 

Stamens  5;  carpei'tails  hairy  on  the  inner  side 

*GERAHnJM  L.     Geranium  or  Craxesbill 

Annual  or  perennial  herbs,  often  glandular-pubescent,  usually  ^ 
lobed  or  dissected  leaves  with  conspicuous  stipules.  Petals  iml>ricated,  alter- 
nating with  5  ^nds.  Stamens  usuallv  10,  5  of  them  longer  and  alternating 
with  the  5  shorter  ones.  Capsule  5-lobed,  each  lobe  separating  elastkally 
at  the  base  at  maturity,  ciuiing  upward  and  back  upon  the  united  styles;  tlie 
cavities  1-seeded. 

Annual  or  biennial;  adventire. 

Stamens  5;  seeds  smooth 1.  G.  inMOlmn. 

Stamens  10;  seeris  reticulated 2.  G.  eanrfinjamiiii. 

Perennial;  indigenous. 

No  glandular  pubescence 3.  G.  eaespitoaam. 

More  or  leas  gtandular-pubeacent. 

Leaves  and  flowers  uuse;  petals  (within)  and  filaments  more  or 
leas  long-villous. 
Plants  singje  or  scared^  tufted. 

Pubescence  tipped  with  purple  glands  .    4.  G.  Biehardaoon. 

Pubescence  viscid-f^andular 5.  G.  iiim  iiwiiniimnm 

Plants  caenpitose-tufted. 

Pubescence  short-glandular,  mostly  abore  only  .     6.  G.  FrenMmtii. 

Pubescence  viscid-villous  as  well  as  short-glandnlar  7.  G.  Parrsri. 

Leaves  and  flowers  small;  petals  and  filaments  not  long- 

villous 8.  G.  longipea. 

1.  Geranium  posiOaiii  L.  Sp.  Fl.  Ed.  2,  957.  1763.  Slender,  spreading, 
soft-pubescent  on  the  calyx,  etc.,  someidiat  glandular-villoas  or  rah  ihort 
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glands:  leaves  small,  round-reniform  or  the  cauline  truncate  at  base,  equally 
cleft  into  about  7  cuneate-oblong  lobes,  each  more  or  less  regularly  2E-toothea 
at  apex:  pedimcles  distributed  along  the  stem:  petals  pale  to  deep  violet, 
somewhat  notched:  antheriferous  stamens  only  5  (exceptional  in  the  genus): 
fruit  very  small,  with  puberulent  beak,  the  carpels  2  mm.  long,  finely  canes- 
cent,  not  wrinkled. — Adventive  in  a  few  places  m  our  range. 

2.  Geranium  carolinianum  L.  Sp.  PI.  1 :  682.  1753.  Erect,  diffusely  much 
branched  from  the  base,  or  nearly  simple,  1-5  dm.  high,  pubescent:  leaves 
2-5  cm.  in  diameter,  palmately  5-7-lobed  or  parted,  the  divisions  cleft  into 
oblong-linear  lobes:  pedicels  short,  crowded  at  the  end  of  branchlets:  petals 
obcordate,  pale  flesh-color,  equaling  the  awned  sepals:  caipels  pubescent: 
seeds  obscurely  reticulated.  (G.  Bicknellii  Brit,  as  to  plants  of  our  range.) — 
Across  the  continent,  but  rare  in  our  range. 

3.  Geranium  caespito'sum  James,  in  Long's  Exped.  Am.  Ed.  2.  3.  1825. 
Caespitose-tufted,  ligntly  grayish-pubescent  throughout,  not  glandular:  leaves 
orbicular-reniform,  deeply  5-7-cleft:  sepals  oblong,  scarious-margined,  aris- 
tate:  petals  generally  rose-purple,  obovate,  scarcely  longer  than  the  calyx, 
bearded  near  the  base  within  with  straight  white  hairs:  filaments  pilose:  cap- 
sule softly  pubescent.  [G.  cUropurpureum  Heller,  Bull.  Torr.  Bot.  Club  25:  195. 
1898;  G.  Cowenii  Rydb.  {?).] — Cfentral  Colorado  but  occasionally  north  to 
Wyoming  and  south  to  New  Mexico. 

-  4.  Geranium  Richardsonii  F.  &  M.  Ind.  Sem.  Hort.  Petrop.  4:  37.  1835. 
Slender,  erect,  inconspicuously  retrorsely-pubescent  below,  the  peduncles  and 
pedicels  and  often  the  upper  part  of  the  stem  villous  with  long  white  hairs 
tipped  with  purple  glands:  leaves  thin,  5-7-cleft,  the  uppermost  with  the  ter- 
mmal  lobe  longer  than  the  often  greatly  reduced  lateral  ones:  petals  white 
with  roseate  veins,  or  seemingly  sometimes  purple:  capsule  puberulent  or 
glandular-pubescent  on  the  beak.  {G.  strigosum  Rydb.  Bull.  Torr.  Bot. 
Club  29:  243.  1902.) — Along  streams  in  the  mountains;  from  Canada  to  New 
Mexico. 

5.  Geranium  viscosissimum  F.  &  M.  Ind.  Sem.  Hort.  Petrop.  9:  Suppl.  18. 
1835.  Coarser  and  leafy  branched,  dingy-viscid  and  glandular-pubescent,  at 
least  above,  often  throughout,  3-8  dm.  high:  leaves  large,  thick,  long-petioled, 
nearly  orbicular,  with  cordate  or  reniform  base,  deeply  3-parted,  the  lateral 
lobes  deeply  2-lobed:  petals  purple,  broadly  obcordate,  12-15  mm.  long, 
densely  bearded  at  base:  styles  minutely  hispid:  beak  of  fruit  very  glandular. 
(?.  incisum. — From  Wyoming  to  the  far  northwest. 

6.  Geranium  Fremontii  Torr.  in  Gray,  PI.  Fendl.  26.  1848.  More  or  less 
caespitose-tufted,  rather  stout,  2-4  dm.  high;  pubescence  sparse,  short,  and 
appressed,  and  viscid-gUmdular  above:  upper  leaves  deeply  3-5-cleft;  the 
radical  ones  7-cleft,  the  segments  3-lobed  or  incised:  petals  mostly  light 
purple,  twice  as  long  as  the  sepals,  villous  at  base:  beak  of  fruit  dirty-glandu- 
lar. [G.  nervosum  Rydb.  1.  c.  28:  34.  (?).] — Dry  open  hillsides;  Colorado 
to  Idaho. 

7.  Geranium  Parrjri  (Engelm.)  Heller^  Muhl.  1:  7.  1900.  Quite  similar 
but  stouter  and  often  taUer.  with  dense  viscid  pubescence  throughout,  of  two 
kinds,  loosely  villous-viscid  and  short-glandular:  leaves  5-7-cleft;  the  lobes 
obovate-cuneate,  with  ovate  teeth:  petals  obovate,  light  purple  or  rose,  with 
darker  veias:  seeds  reticulated.  (G.  Pattersonii  Rydb.  Bull.  Torr.  Bot.  Club 
29:  242.  1902.)  G.  Fremontii  Parryi  Engelm. — Mountains  of  central  Colorado 
and  probably  extending  into  Wyoming  and  Utah. 

8.  Geranium  longipes  (Wats.)  L.  N.  Good.  Bot.  Gaz.  37:  56.  1904.  Per- 
ennial (?),  at  least  biennial:  stems  simple  below,  branching  above  into  3-6 
slender  equal  branches,  each  of  which  gives  rise  to  2-flowered  elongated  slen- 
der peduncles:  pedicels  almost  filiform,  long:  pubescence  sparse-strigose,  re- 
flexed  below,  glandular-pubescent  above:  leaves  reniform,  5-7-cleft  nearly  to 
the  base,  the  radical  on  long  slender  petioles:  sepals  oblong,  long-awned: 
petals  narrowly  obcordate,  shorter  that  the  sepals:  ovary  strigose-pubescent: 
seeds  oblong,  pitted.  G.  carolinianum  longipes. — Indigenous  in  the  moun- 
tains of  western  Colorado  and  Wyoming  and  in  Utah. 


30i  UNACEAE    (flax  FAMIIiY) 

2.  ERODIUM  L'Her.    Storksbill 

Like  Geranium  but  with  <Mily  5  stamens.  The  caipel-tafls  kmg  beaided  on 
the  inner  side  and  becoming  spirally  twisted.  Peduncles  2-fleveral-flowered, 
with  a  -l-bracted  invc^ucre,  either  terminal  or  lateral. 

1.  En>dimn  dcotuimn  L'Her.  Ait.  Hort.  Kew  2:  414.  1789.  Hairy,  modi 
branched  from  the  base:  leaves  pinnate;  the  leaflets  laciniately  pinnatifid, 
with  narrow  acute  lobes:  peduncles  exceeding  the  leaves,  bearing  a  4-8- 
floweied  umbel:  sepab  2-6  mm.  long,  acute:  petals  bright  rose-color,  a  httle 
longer:  tails  of  the  carpels  2.5-5  cm.  long:  pecucels  lender,  at  length  reflexed, 
the  fruit  still  erect.  Known  as  Alfqjlkia  or  Pix-cxover. — From  the  Rocky 
Mountains  to  the  far  west. 


.  59.  OXALIDACEAE  Lindl.    Wood  Sobrel  Family 

Annual  or  perennial,  leafy  stemmed  or  acaulescent  herbs,  often  with  rooi- 
stocks  or  scaly  bulbs,  with  sour  sap  (oxalic  acid),  and  mostly  palmately  3- 
foliolate  leaves.  Stipules  commonly  present  as  scarious  margins  to  the  bases 
ci  the  petioles;  leaflets  mostly  obocxdate.  Flowers  perfect,  in  umbeMike  or 
forking  cymes  or  rarely  solitary,  or  mostly  on  rather  long  peduncles.  Sepab  5, 
often  unequal.  Petals  5,  white,  purple  or  yellow.  Stamms  10-15.  Ovary 
5-lobed,  5-celled;  styles  united  or  distinct;  ovules  2-many  in  each  eelL  Fruit 
a  locuUcidaly  ^obose  or  c<^umnar  capsule. 

OXALIS  L.    Wood  Sorrel 

Low,  oftoi  acaulescent  herbs  with  a  sour  sap,  alternate  l-3-foli(^te  leaves, 
few-^nany-flowered  peduncles,.  10  stamens,  and  a  5-celled  columnar  or  ovoid 
loculicidal  capsule,  with  2-several  seeds  in  each  cell. 

Acaulescent;  flowers  not  yeDow 1.  O. 

nt;  flowers  yellow 2.  O. 


1.  Qialis  violacea  L.  Sp.  PI.  4^.  1753.  Acaulescent  g^rous  perennial, 
5-10  cm.  high;  the  petioles  and  scapes  from  a  short  scaly  bulb-hke  rhixome: 
leaflets  about  10  mm.  long,  broadly  obocxdate.  with  an  open  sinus:  scapes 
several,  longer  than  the  leaves,  umbellately  3-12-flowered:  s^nls  ovate,  ob- 
tuse: petals  rose-vic^et,  three  times  as  long  :  >  the  sepals:  capsiue  ov<Md:  seeds 
2-3  in  each  edl,  rugose-tuberculate.  An  exceedingly  acid  plant. — Commoa 
eastward  and  said  to  extend  into  Colorado. 

2.  Qzafis  stricta  L.  Sp.  PL  435.  1753.  Glabrate  or  more  or  less  strigiDase, 
especially  on  the  stems  and  pedicels,  pereimial:  stem  more  or  less  branched, 
10-25  cm.  hi^:  leaves  bright  green,  without  stipules:  the  leaflets  obcordate, 
sensitive:  sepab  oblong,  somewhat  ciliate  and  pubescent  on  the  back:  petals 
pale  vellow,  longer  than  the  sepals:  capsule  colunmar.  15-25  mm.  l<Mig. 
coloradengU  Rydb.  BuU.  Torr.  Dot.  Club  29:  243.  1903.  More  neariy 
brous.) — Open  woods  along  streams;  from  the  mountains  eastward. 


£ 


60.  UNACEAE  Dumort.    Flax  Familt 

Herbs  or  shrubs,  with  alternate  cm-  of^KStte  leaves  and  perfect,  legphry 
symmetrical,  5-merous  flowers.  Calyx  imbricated.  Petals  convolute.  Sta- 
mens united  at  the  base.  Capsule  with  twice  as  many  cells  as  thoe  are  fl^ies^ 
8-10-seeded. 
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LINUM  L.    Flax 

Herbs,  with  tou^  fibrous  bark,  alternate  (sometimes  opposite)  leaves  with- 
out stipules  or  with  glands  in  their  place,  persistent  sepals  and  ephemeral 
petals,  and  a  5-celled  pod  with  2  seeds  hanging  from  the  summit  of  each  cell, 
which  is  partly  or  completely  divided  into  two  b^  a  false  partition  projecting 
from  the  Dack  of  the  carpel,  the  pod  thus  becommg  10-celled. 

Petals  blue .        .     1.-  L.  Lewisii. 

Petals  yellow  or  yellowish. 

Glabrous  on  leaves  and  stems. 

Leaves  imbricated 2.  L.  Kingii. 

Leaves  small  and  sparse. 

Flowers  orange;  styles  united  to  summit 3.  L.  arkansanum. 

Flowers  yellow;  styles  distinct  at  summit        .         .        ,         .    4.  L.  rigidum. 
Puberulent  on  leaves  and  stems. 

Filaments  dilated  below;  styles  united  to  siunmit      .         .         .     5.  L.  puberulum. 
Filaments  linear;  styles  distinct  at  summit 6.  L.  compactum. 

1.  Linum  Lewini  Pursh,  Fl.  Am.  Sept.  210.  1814.  Branching  above, 
leafy:  leaves  linear  to  linear-lanceolate,  acute:  flowers  large,  in  few-flowerea 
corymbs  or  scattered  on  the  leafy  branches:  capsule  exceeding  the  sepals,  the 
prominent  false  partitions  long-ciliate.  L.  perenne. — Common  on  dry  soils 
throughout  our  whole  range,  thence  northward  and  westward. 

2.  Linum  Kineii  Wats.  Bot.  King's  Exp.  49.  1871.  Low  glabrous  peren- 
nial with  woody  base,  10-25  cm.  high:  stems  numerous,  ascending,  panicled 
above:  leaves  alternate,* crowded  or  imbricated  below,  linear  to  oblong^  ob- 
tuse: flowers  yellow,  crowded:  sepals  ovate,  acute,  glandular-margmed : 
filaments  dilated  at  base:  styles  free,  as  long  as  the  stamens:  capsule  globose, 
cuspidate,  exceeding  the  calyx. — Wyoming  and  westward. 

3.  Linum  arkansanum  Osterh.  Bull.  Torr.  Bot.  Club  28:  645.  1901.  Gla- 
brous or  obscurely  scabro-puberulent,  perennial  (?),  1-2  dm.  high,  panicu- 
Lately  branched  from  near  the  base:  leaves  linear,  1-2  cm.  long;  the  upper 
broader  at  base  and  ciliate-glandular:  sepals  aristate-pointed,  1  cm.  long: 
petals  cuneate,  15  mm.  long,  10  mm.  broad,  orange-colored  with  rose-tinted 
oase:  styles  united  to  the  summit:  capsule  half  the  length  of  the  sepals. — 
Colorado  and  southeastern  Wyoming  to  Kansas. 

4.  Linum  rigidum  Pursh,  Fl.  Am.  Sept.  210.  1814.  Glabrous  or  nearly  so 
and  glaucous,  branched,  2-5  dm.  high;  the  branches  stiff  and  more  or  less 
angu&r:  leaves  linear  or  linear-lanceolate;  the  upper  glandular-serrulate: 
sepals  lanceolate,  acute  or  awn-pointed:  petals  sulphur-yellow,  cuneate- 
obovate,  twice  as  long  as  the  sepals:  styles  united  nearly  to  the  summit:  fila- 
ments subulate  from  a  triangular  base:  capsule  ovoid,  a  little  shorter  than 
the  sepals.  (L.  australe  Heller,  Bull.  Torr.  Bot.  Club  25:  627.  1898.)— From 
British  America  to  New  Mexico. 

5.  Linum  puberulum  (Engehn.)  Heller,  Bull.  Torr.  Bot.  Club  23:  627. 
1896.  Puberulent  but  glaucous,  1-2  dm.  high:  stems  branched  from  the  base; 
the  branches  paniculately  branched  above:  leaves  erect,  linear,  1-nerved,  mu- 
cronate,  a  pair  of  stipular  glands  at  the  base:  pedicels  equaling  or  exceeding 
the  calyx:  sepals  glandulose-ciliate,  the  exterior  3-nervea:  filaments  with  an 
ovate-triangular  base:  styles  united  to  the  summit:  capsule  ovate,  scarcely 
shorter  than  the  sepals. — ^Utah  and  Colorado  to  Texas. 

6.  Linum  compactum  A.  Nels.  Bull.  Torr.  Bot.  Club  31:  241.  1904.  Per- 
ennial from  slender  rhizomes,  murky-green,  with  a  scabrous  puberulence 
throughout,  seemingly  also  subglutinous:  stems  crowded  on  the  somewhat 
enlarged  crowns,  about  1  dm.  long,  each'  freely  branched,  striate  but  not  wing- 
angled:  leaves  linear,  about  1  cm.  long,  mucronate,  no  stipular  glands:  sepals 
lanceolate,  obsciurely  1-3-nerved,  short-cuspidate,  glandular-ciliate  on  the  sca- 
rious  margin,  5-6  mm.  long,  scarcely  surpassing  tiie  mature  fruit:  petals  yel- 
lowish, wholly  glabrous,  nearly  twice  as  long  as  the  sepals:  filaments  linear: 
styles  free  for  one  third  their  length. — On  the  Platte  river  in  eastern  Wyo- 
ming. 

ROCKY  MT.  BOT. — 20 
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61.  ZTGOPHTLLACEAE  Lindl.    Bean  Caper  Family 

Herbs,  shrubs,  or  trees,  with  oppoate,  pimiately  eompound,  dotkss,  stipulate 
leaves,  ssmmietrical  4-  or  5-iiierous  flowers  solitary  on  lateral  or  termiiial 
naked  peduncles,  stamens  as  many  or  twice  as  many  as  the  petals,  and  a  sin- 
gle style  terminating  a  2-12-carpeled  ovary  which  ripens  dry. 

Herb:  leaves  with  0-10  leafleU 1.  Kalbtioeaiia. 

Shrub;  leaves  with  two  leafleto 2,  CoriDea. 

KALLSTROEMIA  Scc^.    Caltbop 

Pubescent  branching  herbs,  with  opposite,  evenly  pinnate  leaves  and  atA- 
itar>',  axillarv,  peduncled  flowers.  Sepals  5  (in  ours),  tardily  deciduous.  Pet- 
als 5,  early  deciduous.  Stamens  10.  Ovary  sessile,  with  10-12  1-ovuled  cells; 
the  stj'le  thick,  striate.  Fruit  broad,  crenately  lobed,  splitting  into  10-12 
l-seeded  segments  which  are  tubercled  on  the  b^k. 

1.  Kallstroemia  bfachystyfis  VaH,  BuU.  Torr.  Bot.  Hub  24:  208.  1897. 
Sparsely  pubescent,  diffusely  branched  from  the  base;  the  stems  brittle, 
striate,  l-A  dm.  long:  leaflets  3-4  pairs,  6-15  mm.  long,  oval  to  oblong,  ob- 
lique at  the  base:  sepals  linear-lanceolate,  falling  before  the  fruit  matures: 
petals  obovate,  obtuse  or  ret  use:  fruit  finely  pubescent,  on  a  peduncle  1-2  cm. 
long.    Tribvlus  maximutt  in  part. — Southern  Colorado  and  ^ew  Mexico.  ' 

COVILLEA  Vail.    Creosote  Bush 

Evergreen  heavy-scented  shrubs,  with  nodof»e  branches,  opponte  2-foliolate 
leaves,  and  solitary  yellow  flowers.  Sepab  5,  deciduous.  Petals  5,  clawed. 
Disk  10-lobed.  Stamens  10;  the  filaments  winged  below  and  with  a  bifid  scale 
on  the  inner  side.  Ovary  5-celled.  Fruit  globose,  short-^tipitate,  separating 
into  o  hsdry  1-seeded  carpels. — Larrea. 

1.  Covillea  tridentata  (DC.)  Vail,  Bull.  Torr.  Bot.  Oub  22:  229.  1895. 
Diffusely  branched,  12-30  dm.  high,  densely  leafy,  of  a  yellowish  hue:  leaves 
nearly  sessile,  the  thick  resinous  leaflets  inequilateral,  oblong,  6-12  nmi. 
long,  n-ith  a  broad  attachment  to  the  rachis,  f?omewhat  curved:  sepals  ovate, 
obtuse,  silky:  petals  bright  yellow,  0-H  mm.  long:  fruit  5  dmu.  in  diameter, 
beaked  by  the  slender  style.  Larrea  mezicana. — A  shrub  of  the  dry  i 
southern  Cc4orado  to  Texas  and  west  to  Cahf  omia. 


62.  RUTACEAE  Juss.    Rue  Family 

Shrubs  or  small  trees,  with  pellucid  or  g^ndular-dotted  aromatic  leaves, 
definite  hypog>'nous  stamens,  and  few  seeds.  Sepals  and  petals  4  or  5,  imbri- 
cated in  the  bud.  Stamens  as  many  or  twice  as  many  as  the  petals,  inserted 
outside  of  a  hypog^nous  disk.    Stipules  none. 

Leaves  3-folk^te 1.  Ptelca. 

Leaves  mmfie 2.  Thamnoanft. 

1.  PTELEA  L.    Hop  Tree.    Shrubby  Trefoil 

Shrubs  or  small  trees,  uith  trifoliolate  leaves,  and  small,  Dolygamous, 
greenish-white  flowers  in  terminal  c>ines  or  compound  lunbels.  Stamens  4  or 
5.  Ovary  with  a  short  thick  stipe,  2-ceUed ;  the  cells  2-o\iiled,  the  lower  ovule 
abortive.    Fruit  orbicular,  broadly  winged. 

1.  Ptelea  crenulata  Greene,  Pitt.  1:  216.  1888.  A  shrub  or  small  tree 
2-7  m.  high,  ^abrous  except  the  tomentiilose  flowos:  leaflets  ovate-laoceobte 
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to  obovate,  somewhat  cuneate  at  base  and  either  obtuse  or  acute  at  apex, 
3-7  cm.  long,  crenulate  or  crenate-serrate  or  ahnost  entire:  filaments  villous 
near  the  base:  samara,  including  the  broad  wing,  12-18  nmi.  broad,  either 
truncate  or  emarfeinate  at  both  ends.  P.  trifoliaia,  (P.  anaustijolia  Benth., 
a  Mexican  species,  has  been  reported  from  our  range,  but  such  specimens  -may 
prove  to  be  P.  creniUata.) — Colorado  to  New  Mexico  and  west  to  California. 

2.  THAMNOSMA  Torr. 

Low  glandular  desert  shrubs.  Strongly  scented  leaves  simple  and  linear. 
Alternate  flowers  purple  or  yellow,  solitary.  Sepals  4.  Petals  4,  erect.  Sta- 
mens 8,  at  the  base  of  a  cup-shaped  crenate  or  lobed  disk.  Ovary  stipitate, 
2-lobed  and  2-celled,  with  5  or  6  ovules  in  each  cell;  style  elongated.  Cap- 
sule didymous,  coriaceous,  dehiscent  down  the  inner  edge  of  each  lobe.  Seeds 
4-6  in  each  cell,  reniform. 

1.  Thamnosma  texanum  Torr.  Bot.  Mex.  Bound.  Surv.  42.  1858.  Woody 
only  at  base,  the  slender  stems  1-4  dm.  high:  flowers  on  short  naked  pedicels: 
petals,  yellow  tinged  with  purple. — Southwestern  Colorado  and  southward. 


63.  POLYGALACEAE  Reichenb.    Milkwort  Family 

Herbs  with  simple  entire  leaves  and  no  stipules,  remarkable  for  the  seem- 
ingly papilionaceous  flowers,  monadelphous  stamens  coherent  with  the  petals, 
and  1-celled  anthers  opening  at  the  top. 

1.  POLYGALA  L.    Milkwort 

Herbaceous  or  somewhat  shrubby,  with  racemose  or  spicate  flowers.  Se- 
pals 5,  very  unequal,  the  2  lateral  large  and  petal-like.  Petals  3,  united  to 
each  other  and  to  the  stamen-tube,  the  middle  one  hooded  above  and  often 
crested  or  beaked.  Stamens  6  or  8.  Ovary  2-celled;  style  long,  curved,  di- 
lated above.  Capsule  membranaceous,  flattened  at  right  Angles  to  the  narrow 
partition,  often  notched  above.    Seed  carunculate  at  the  hilum. 

Shrubby  and  spinescent. 

Subcmereous-pubescent 1.  P.  acanthocarpa. 

Glabrous 2.  P.  subspinosa. 

Herbaceous  or  nearly  so;  spines  wanting. 

Annual;  leaves  verticillate     ,         .  3.  P.  verticillata. 

Perennial;  leaves  alternate     .         .         .         .         .         .         .         .  4.  P.  alba. 

1.  Polyg^la  acanthocariMi  Gray,  Proc.  Am.  Acad.  11:  73.  1876.  Some- 
what shrubby,  4-7  dm.  nigh,  subcinereous-pubescent,  armed  with  slender 
spines:  leaves  linear-spatulate:  flowers  subaxillary,  scattered,  white;  pedicels 
bibracteolate  at  base:  keel  short,  boat-shaped,  with  a  boss  on  the  back. — 
Probably  coming  into  our  range  at  the  southwest. 

2.  Polygala  subspinosa  Wats.  Am.  Nat.  7:  299.  1873.  Perennial,  her- 
baceous, glabrous  or  more  or  less  pubescent;  stems  5-20  cm.  high,  branched 
above,  the  branches  often  spinose:  leaves  scattered,  1-3  cm.  long,  oblong  or 
oblanceolate,  acute  or  obtuse,  attenuate  to  the  base:  raceme  loose,  few- 
flowered;  bracts  small  and  scarious;  pedicels  becoming  reflexed,  shorter  than 
the  flowers:  sepals  naked  or  ciliate,  the  wings  oblong,  8-10  mm.  long  and 
equaling  the  petals;  keel  hooded,  crested  with  a  broad  saccate  process:  style 
linear;  capsule  orbicular,  emarginate,  short-stipitate. — From  Colorado  to 
the  Pacific  southwest. 

3.  Polygala  verticillata  L.  Sp.  PI.  706.  1753.  Slender,  2-3  dm.  high:  stem 
leaves  whorled  in  fours,  sometimes  in  fives;  those  of  the  branches  scattered, 
linear:  spikes  peduncled,  dense,  slender;  the  bracts  falling  with  the  flowers, 
which  are  small,  greenish-white  or  barely  tinged  with  purple,  the  crest  of  the 
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hetl  eoBspkjKKBz  tike  2^obed  canmde  half  the  length  of  the  aeed. — ColonMlo 
and  eikstward  across  the  plaiiia. 

4.  VokjgakL  mSbm.  Xutt.  Gen,  2:  ST.  ISIS.  Smooihiah,  about  3  dm.  hi^ 
leaff  half-way  to  the  suzmnit:  leaves  Eoear  to  oblaoeeolatf^  margizia  ahghttr 
rerohite:  flowers  deciduoua,  leaTing  the  raehis  rooghened  after  thor  fau, 
white:  seed  with  canmcle  extokded  into  2  ear-hke  lobes  nearly  as  kog  as  the 
seed. — ^Plains  of  the  upper  MiasourL 

64.  ETIPHORBIACEAE  St.  HiL    Spubge  Family 

Herbs,  shrubs,  or  trees,  usually  with  mUky  or  purpli^  acrid  sap  and  monoe- 
dous  or  dioecioiB  flowers.  Leaves  either  opposite,  alternate,  or  wiioried,  with 
or  without  stipiules.  Flowers  with  or  without  floral  envelopea;  if  the  ealyz  is 
wanting  then  a  calyx-Kke  involucre  is  present.  Ovary  S-eeHed,  with  a  pendu- 
lous ovule  in  each  ceD.  maturing  into  a  3-eeIIed  dastically  d^uscent  capsule 
with  crustaceoua  seeds.  Stam^ia  few  or  numerous,  the  filaiikenta  free  or  united 
St}ies  and  stigmas  as  many  as  the  cells  of  the  ovary. 

Flowers  with  a  tme  ealyx. 

Pabcaeeoee  stellate 1.  Croton. 

Pnbeaeence  aimple. 

Flowers  with  petals 2.  Ditazis. 

Flowers  apetaioos 3.  Traoa. 

Flowers  in  aa  inroluere,  ao  true  caljx 4.  Enpnnrhia, 

1.  CROTOH  L. 

Herbs  or  shrubs,  scurfy  or  stellately  hairy  or  sometimes  glandular:  leaves 
alternate,  entire  or  repand.  Stamina te  calyx  4-6-parted.  Petals  often  pres- 
ent but  gnaU  or  rudim^itary,  alternating  with  the  glands  of  a  central  di^ 
Stamens  5-many,  on  a  hairy  receptacle.  Pistillate  calyx  usually  5-parted,  but 
the  petals  mostly  obsolete.    Seeds  smooth  and  shining,  carunculate. 

1.  Croton  tezen^s  (Klot2sch.)  Muell.  Arg.  in  DC.  Prodr.  15:  6Q2.  1862. 
Covered  with  a  close,  canescent,  stellate  pubescence,  dichotomoosty  branched 
or  spreading,  3-6  dm.  high:  leaves  lanosc^te.  oblong,  or  linear-lanceolate: 
dioecious;  racemes  of  staminate  flowers  short:  ovary  steDate-tomentose; 
styles  twice  or  thrice  dichotomously  2-parted. — From  Wyoming  to  Colorado 
and  southward. 

2.  DITAXIS  Vahl. 

Erect  herbs  or  shrubs  with  purplish  sip.  Leaves  (in  ours)  entire,  ahemate, 
usually  stipulate.  Calyx  vahrate  in  the  staminate  flowers,  indnicate  in  the 
{MstiUate.  Petals  4  or  5,  alternate  with  the  calyx-Iobea  and  with  the  lobes 
of  the  glandular  disk.  Filaments  united  into  a  central  column.  Seeds  sub- 
globose,  rou^iened  or  reticulated,  not  carunculate. 

1.  Dituis  hmnilis  (Eng.  k  Gray  Pax,  in  F.ngl.  Jc  PrantL  Xat.  Pfl.  Fain. 
3^:  45.  1S90.  Stem  about  3  dm.  high,  moch  branched,  silky  or  strigoac- 
pubescent,  branches  spreading:  leaves  narrowed  at  the  base,  apatulate  or 
obovate,  lanceolate  or  linear-lanceolate,  acute,  qsaringiy  pubescent:  raceme 
much  shorter  than  the  leaves,  on  very  short  peduncles.  Arg^thammia  kwrnSU. 
— Colorado,  southward  and  eastward. 

3.  TRAGIA  L. 

Erect  or  climbing  plants,  pubescent  or  hispid,  sometimes  stinging,  with 
mostly  ahemate.  stipulate  leaves.  The  sterile  flowers  above,  the  few  iatile 
St  the  bftse,  all  with  amall  bracts.    Staminate  calyx  3-6-perted;  iiiMWiU 
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short;  anther-cells  united.     Pistillate  cal3rx  3-8-parted,  persistent.     Capsule- 
3-lobed,  bristly,  separating  into  three  2-valved  carpels. 

1.  Tra^  ramosa  Torr.  Ann.  Lye.  N.  Y.  2:  245.  1826.  Perennial,  light 
green,  bnstly  with  stinging  hairs:  stem  erect,  slender,  often  freely  branched, 
2-4  dm.  high:  leaves  ovate-lanceolate  to  narrowly  oblong,  1-4  cm.  long, 
serrate,  cordate  at  base:  calyx  in  pistillate  flowers  5-lobed,  3-bracted;  in  stam- 
inate  4^5-lobed,  with  4-6  stamens:  capsule  depressed,  bristly:  seeds  globose 
orange,  variegated.  T.  nepetaefolia  ramosa. — Colorado,  eastward  and  south- 
ward. 


4.  EUPHORBIA  L.    Spurge 

Monoecious  herbs  (ours),  with  alternate,  opposite,  or  verticillate  leaves 
and  cymose  inflorescence.  Flowers  included  m  the  4-5-lobed  involucres 
which  are  terminal  or  in  the  axib;  the  involucral-lobes  alternating  with  as 
many  fleshy  glands,  which  are  rounded  and  naked  or  bear  petal-like  or  lunate 
appendages.  Sterile  flowers  lining  the  base  of  the  involucre,  each  of  a  single 
pediceled  (or  filament-bearing)  stamen,  joined  to  a  minute  bract  (the  suppo^d 
rudimentary  calyx).  Fertile  flowers  solitary  in  the  middle  of  the  involucre, 
soon  protruded  on  a  long  pedicel.  Capsule  erect  or  nodding,  3-lobed,  splitting 
into  three  2-valved  carpels. 

Glands  of  the  involucre  with  petal-like  appendages  (Chamaesyce), 
Leaves  inequilateral  and  oblique  at  base. 
Quite  entire. 
Seeds  smooth. 

Appendages  conspicuous;  seeds  terete 
Appendages  small;  seeds  obtusely  4-angled     . 
Seeds  somewhat  roughened. 

Glands  broader  than  long,  with  fan-shaped  appendages 
Glands  longer  than  broad,  with  crescentHshaped  append 


Serrate  or  dentate. 
Glabrous. 

Seeds  pitted,  faintly  if  at  all  rugose  .... 

Seeds  rugose,  not  pitted 

Pubescent 

Leaves  with  the  two  sides  at  the  base  similar. 

Appendages  very  large  and  conspicuous;  leaves  alternate 
Appendages  small;  leaves  opposite  .... 

Glands  of  the  involucre  naked  (without  petal-like  appendages). 
Leaves  opposite  (PoinsetHa), 

Ovate  or  orbicular-oblong,  coarsely  dentate    .         , 
Oblong-linear  or  linear,  nearly  entire. 

Branched  from  the  base,  spreading     .... 
Stem  simple  (at  least  below),  erect     .... 
Leaves  alternate  or  scattered  (Ttthymalua). 
Entire;  glands  semilunate. 

Stems  tufted,  low  and  stout 

Stems  few,  taller  and  more  slender       .... 

Serrate  or  dentate. 
Annuals. 

Stems  simple  below  ...... 

Stems  branched  from  the  decumbent  base 
Biennial;  stem  branched  from  the  base 


1.  E.  petaloidea. 

2.  E.  serpens. 

3.  E.  albomarginata. 

4.  E.  Fendleri. 


6.  E.  serpyllifolia. 

6.  E.  glyptosperma. 

7.  E.  stictospora. 


8.  E.  marginata. 

9.  E.  hexagona. 


10.  E.  dentata. 

11.  E.  Aliceae. 

12.  E.  cuphosperma. 


13.  E.  robusta. 

14.  E.  montana. 


15.  E.  arkansana. 

16.  E.  manca. 

17.  E.  commutata. 


1.  Euphorbia  petaloidea  Engelm.  Bot.  Mex.  Bound.  Surv.  185.  1859. 
Glabrous  annual,  low,  freely  branched,  procumbent:  leaves  all  similar,  oblong- 
Hnear,  obtuse  or  retuse,  attenuate  to  the  scarcely  obUque  base:  involucres 
solitary,  campanulate,  lobes  hairy  beneath  the  glands  which  are  about  as  long 
as  the  lobes;  appendages  conspicuous,  white,  ovate  or  orbicular,  entire  or 
crenulate:  capsules  globose-depressed:  seeds  cinereous,  nearly  smooth,  oblong- 
ovoid. — Sandy  plains;  from  the  Rocky  Mountains  to  the  Mississippi  river. 

2.  Euphorbia  serpens  II.  B.  K.  Nov.  Gen.  2:  52.  1817.  Glabrous  or  glau- 
cescent  annual,  witn  filiform  prostrate  stems,  often  rooting:  leaves  round- 
ovate,  obtuse  or  cordate  at  base;  stipules  membranaceous,  triangular:  pe- 
duncles longer  than  the  petioles,  sohtary  in  the  axils:  glands  salverform, 
shorter  than  the  lobes  of  the  involucre;  appendages  minute,  crenulate:  cap- 
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soles  noddmg,  dcpreaacd-^oboae:  aeeds  oblpsely  quadnukgular,  1  nmu  long 
or  less. — Plains;  C<rforado.  esst  to  the  MmmbtoHt  sooth  to  Mexico. 

3.  Enpboriiyi  albaaiargiiiftta  T.  A:  G.  P^.  R.  R.  Rep.  2:  174.  1857.  Per- 
ennial,  sLender,  much  branched,  anooch:  leaves  stipulate,  opposite,  snbor- 
bieular  or  subcordate,  entire,  distinctly  petiolate:  involucre  scrfitaiy,  shorter 
ihaai  the  peduncles;  ^ands  transveraeiy  oval,  with  an  entire  or  shgfatly  cre- 
nate  petaund  border,  which  is  twice  as  broad  as  the  gland  itsetf :  se^is  obovate, 
somewhat  rugose  transversely,  dull,  gelatinous  when  moistened. — Coloraulo 
to  Utah  and  southward. 

4.  Euphorbia  Fendkri  T.  &  G.  P^.  R.  R.  Rep.  2:  175.  1855.  Glabrous 
perennial,  from  a  slender  rootstock:  stems  delicately  filiform,  erect  or  de- 
cumbent, dichotomous.  much  branched,  5-10  cm.  high:  leaves  ovate,  obtuse, 
ol^quely  rounded  or  truncate  at  base;  stipules  subulate:  involucres  terminal, 
soiitaryr  turbinate,  sli^tly  bearded  in  the  throat,  lobes  short  and  fimbriate; 
^ands  transversdy  oblong,  with  a  very  narrow  obscure  appendage:  capsule 
deflexed,  somewhat  3-lobed:  seeds  ovcud,  transvnsely  rugose. — ^Thrmighoiit 
our  range  and  southward  and  eastward. 

5.  Ettphorfaia  serpjilifolia  Pers.  Sjm.  2:  14.  1807.  A  prostrate  ^>reading 
glabroos  aimual  with  obovate-oblong  leaves,  narrowed  at  the  very  obhqoe 
base  and  serrulate  towards  the  obtuse  apex  (6-12  nmi.  long) ;  stipules  lanceo- 
late, at  length  fimbriate  at  tip:  pedundes  as  long  as  the  petioles  or  longer, 
solitary  in  the  axils  or  clustered  towards  the  ends  of  the  branches:  ^ands  of 
the  small  involucre  with  narrow  s<Mnewhat  toothed  appendages:  capsules 
diarply  angled,  slightly  drooping:  seeds  transversely  wrinkled  and  {Mtted. — 
From  California  to  Iowa  and  Texas. 

5a.  Euphorbia  serpjilifolia  mgulosa  (Engelm.)  Millsp.  Pitt.  2:  85.  1890. 
More  matted:  leaf  toothed  on  the  longer  side:  seeds  turgid,  findy  ruguloae. — 
Southwestern  Colorado,  Mexico,  and  California. 

6.  Euphorbia  glyptosperma  Engelm.  Hot.  Mex.  Bound.  Surv.  187.  1859. 
Glabrous  annual,  erect  and  spreading:  leaves  linear-oblong,  mostly  falcate, 
very  unequal  at  base,  slightly  serrulate  towards  the  obtuse  apex  (4-10  mm. 
long);  stipules  lanceolate,  setaceously  diWded:  peduncles  as  loog  as  the 
petic^,  solitary  or  in  dense  foliaceous  lateral  clusters:  glands  of  the  very 
smaU  involucre  with  narrow  crenulate  appendages:  capsules  nodding,  sharply 
an^ed:  seeds  quadrangular  and  with  5  cm'  6  sharp  transverse  wrinkles. — From 
Canada  to  Mexico. 

7.  Ei^horbia  stictospora  Engelm.  Bot.  Mex.  Bound.  Surv.  187.  1859.  A 
yellowidS-green  pubescent  annual:  stem  1-1.5  dm.  long:  leaves  rounded,  sub- 
cordate,  sharply  serrate.  4-8  mm.  long:  racemes  crowded  with  very  small 
and  slender  long-peduncled  involucres;  ^ands  narrowly  append^ged:  capsule 
pubescent,  sharply  angled:  seeds  slender,  sharply  quadrangular,  lu^ose, 
pitted. — Wyoming  to  Mexico. 

S.  Euphorbia  marg;inata  Pursh.  Fl.  Am.  Sept.  607.  1S14.  A  stout  erect 
annual,  oright  green,  glabrous  or  pubescent,  .^7  dm.  high:  leaves  entire, 
ovate  or  oblong:  the  uppermost  or  floral  leaves  with  conspicwNis  white  or 
petal-like  margins,  whoried  or  opposite:  involucres  5-lobed.  collected  in  an 
umbel^hke  inflorescence  with  3  dichotomous  rays:  glands  with  broad  white 
appendages:  capsule  deMessed-^obose.  about  6  mm.  in  diameter:  seeds 
reticulate-tuberculate. — ^From  Minnesota  to  C<4orado  and  Texais. 

9.  Euphorbia  hezagona  Xutt.  Spreng.  Syst.  3:  791.  1S26.  Erect  animal, 
somewhat  hairy  with  scattered  a{^>ressed  hairs:  stem  slender,  3-6  dm.  high; 
branches  opposite  and  dichotomous.  striate-angled :  leaves  all  opposite, 
short-peticJed.  Hnear-lanceolate,  alternate  at  each  end.  acute,  mucroaulale, 
entire:  floral  ones  very  narrowlv  Knear:  invohicre  hairy  without  and  in  the 
throat,  short,  many-cieft;  glancis  5.  transversely  ovate,  with  a  green  oirate- 
triangular  acute  appendage,  twice  their  length:  styles  very  short,  capitate  and 
somewhat  2-lobed  at  the  apex;  carpels  of  the  smooth  capsule  obtusehr  caii- 
nate:  seeds  ovate,  finely  papillose. — From  the  upper  Missouri  to  NewMezieou 

10.  Euphorbia  dentata  Michx.  Fl.  Bor.  Am.  2:  211.  1803.    A  dull 
pubescent  annual  with  ovate,  or  ovate-laneeolate,  coarsely  dentate,  ( 
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petioled  leaves:  involucres  in  terminal  clusters,  oblong-campanulate,  about 
3  mm.  long,  3-5-lobed,  with  1-4  short-pediceled  glands  without  appendages: 
capsules  glabrous:  seeds  ovoid  or  subgiobose,  slightly  tuberculate. — Extend- 
ing into  Colorado  from  the  east. 

11.  Euphorbia  Aliceae  A.  Nels.  Bot.  Gaz.  42:  50.  1906.  Perennial  from 
slender  horizontal  rootstocks,  glabrous  or  sUghtly  pubescent,  10-15  cm.  high: 
stem  branching  from  the  base,  the  branches  spreading-decumbent:  leaves 
narrowly  oblanceolate,  short-petioled,  sharpljr  serrate,  opposite,  more  crowded 
toward -the  terminal  clustered  involucres:  involucres  nearly  sessile,  small, 
turbinate,  somewhat  fimbriate-margined;  the  glands  about  4,  small,  short- 
9tipitate,  sometimes  minutely  x5omuate  or  even  obscurely  appendaged:  cap- 
sules glabrous:  seeds  cubical,  with  a  caruncle,  slightly  tuberculate,  ashy. — 
Known  as  vet  only  from  Hartville,  Wyoming. 

12.  Euphorbia  cuphosperma  (Engelm.)  Boiss.  inDC.  Prodr.  152:  73.  1862. 
Annual,  sparingly  rough-pubescent:  stem  simple  or  somewhat  branched  up- 
ward with  erect  slender  branchlets,  2-5  dm.  nigh:  leaves  opposite  or  alter- 
nate, narrowly  linear-lanceolate,  acute,  subentire :  involucres  3-5,  corymbose, 
subsessile,  campanulate,  with  ovate  lobes  j  glands  4,  long-stipitate,  unappen- 
daged:  seeds  irregularly  4-angled  and  sh^tly  tuberculate. — ^From  Dakota 
to  Mexico. 

13.  Euphorbia  robusta  (Engelm.)  Small,  in  Brit.  Fl.  2:  381.  1897.  Gla- 
brous: stems  short,  stout,  tufted  on  the.  crown  of  a  perpendicular  rootstock, 
1-2  dm.  high:  leaves  scattered,  oblong-ovate,  10-14  mm.  long,  entire,  obtuse, 
sessile:  involucres  terminal  in  a  3-5-rayed  umbel,  campanulate,  bearing  4 
unappendaged  crescent-shaped  glands:  capsule  of  3  ovate  rounded  lobes:  seeds 
terete,  gray,  minutely  pitted.     E.  montana  in  part. — Montana  to  Colorado. 

14.  Euphorbia  montana  Engelm.  Bot.  Mex.  Bound.  Surv.  192.  1859. 
Resembling  the  preceding  but  the  stems  few,  slender  and  taller,  somewhat 
branched  below  the  umbel :  usually  somewhat  pubescent  on  the  involucre  and 
the  floral  leaves:  glands  short-stipitate  and  bearing  2  short  horn-like  pro- 
tuberances: seeds  ovoid-oblong,  asn-colored,  deeply  and  irregularly  pitted. — 
Southern  Colorado  and  to  the  south  west  wara. 

15.  Euphorbia  arkansana  Engelm.  &  Gray,  Bost.  Joum.  Nat.  Hist.  5:  53. 
1845.  Annual,  glabrous,  erect,  branching  above,  2-5  dm.  high:  stem  leaves 
few,  cuneate-spatulate  or  oblanceolate,  1-5  cm.  long;  upper  leaves  oblong  to 
triangular-ovate :  involucre  small,  its  lobes  short ;  glands  yellow,  transversely 
elliptical:  capsule  depressed-globose,  more  or  less  warty:  seeds  ovoid-lenticular, 
witn  sharp  reticulations.  E.  dictyosverma.  Quite  variable.  Several  varieties 
have  been  characterized  by  J.  B.  S.  Norton  in  the  Eleventh  Rep.  Mo.  Bot. 
Gard. — From  Wyoming  to  Mexico. 

16.  Euphorbiamanca  A.  Nels.  1.  c.  47:  437.  1909.  Annual,  the  decumbent 
base  giving  rise  to  few-several  simple  erect  branches  1-2  dm.  high:  leaves 
obovate-cuneate,  broadly  obtuse,  numerous,  lower  reduced:  primary  floral 
bracts  ovate-reniform;  secondary  broadly  reniform,  sometimes  connate:  in- 
florescence once  or  twice  trichotomous:  capsule  about  4  mm.  long:  seeds  short, 
cylindrical-oblong,  gray  but  not  ashy,  nearly  smooth. — Colorado. 

17.  Euphorbia  commutata  Engelm.  in  Gray  Man.  Ed.  2.  389.  1856.  Bien- 
nial, branched  from  the  base,  glabrous,  1-3  dm.  high:  leaves  scattered,  thin 
and  membranaceous,  petioled,  round-obovate  or  the  upi>er  ovate:  umbels 
terminal,  3-rayed  and  again  forking  or  3-raved:  involucres  campanulate, 
sessile;  glands  3-4,  unappendaged,  prolonged  into  slender  horns:  capsule 
obtusely  angled,  glabrous:  seeds  terete,  irregularly  pitted. — Extending  into 
our  range  from  the  eastward. 

65.  CALLITRICHACEAE   Lindl.     Water  Starwort  Family 

Small,  slender,  aquatic  herbs,  with  opposite  entire  leaves,  no  stipules,  and 
monoecious,  axillary  flowers  without  perianth,  but  sometimes  with  2  bracts. 
Stamen  1,  with  slender  filament  and  heart-shaped  4-celled  anther.     Ovary 
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4-ceUed,  with  2  styles.    Fruit  44obed,  flattened,  and  emarginate.    Fkmea 
mostly  solitary,  sometimes  a  stamen  and  a  pistil  in  the  same  aziL 

1.  CALLITRICHE  L. 
Characters  given  under  the  family. 

Bracts  present;  emened  leaves  oborate 1.  C.  pahMtris. 

Bncts  wanting;  all  leaves  linear 2.  C.  bifida. 

1.  Calfitriche  palustris  L.  Sp.  PI.  969.  1753.  Aauatic  or  growing  in  the 
mud,  with  elongated  *stems,  and  floating,  rosulate,  obovate  often  emarginate 
leaves;  the  submerged  ones  linear  or  nearly  so:  bracts  often  exceeding  the 
fruit:  styles  erect  or  ^reading,  deciduous:  fruit  orbicular  or  obcordate,  of 
c<»mate  carpels,  more  or  less  winged.    C.  rema. — Across  the  continent. 

2.  Calfitriche  Wfida  (L.)  Morong,  Mem.  Torr.  Qub  5:  215.  1894.  En- 
tirely submerged:  leaves  linear  or  linear-lanceolate,  clasping  at  the  base: 
flowers  without  bracts:  styles  reflexed,  deciduous:  fruit  round,  deeply  notched, 
sessile,  broadly  winged  on  the  margins.  C.  autumnalis. — ^Across  the  conti- 
nent in  the  northern  part  of  our  range. 

66.  LXMNAFTHACEAE  Lindl.    Fause  Mermaid  Famht 

Glabrous  annual  herbs,  with  pungent  juice,  dissected  alternate  leaves  with- 
out stiptiles,  and  pale,  regular,  synmietrical  flowers.  Sepals  valvate,  persistent, 
and  accrescent.  Petals  withering-persistent.  Stamens  twice  as  many  as  the 
petals,  those  opposite  the  petals  having  a  gland  at  the  base  outside. 

1.  FLOERKIA  Willd. 

Flowers  solitary  at  the  ends  of  bractless  axillary  peduncles,  3-5-meroaB. 
Carpels  1-ovuled,  distinct,  the  5-lobed  style  rising  from  the  center,  in  fruit 
becOTiing  semi-drupaceous,  nigose-tuberculate  nutlets. 

1.  Floerlda  occidentafis  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  268.  1900.  Very 
dender,  less  than  1  dm.  high,  glabrous:  leaves  pinnate,  with  1-2  pairs  of 
oblong  leaflets:  sepals  ovate,  acute:  petals  oblanceolate,  about  half  as  long 
as  the  sepals:  carpels  two,  sharply  rugose-tuberculate. — In  wet  places;  west- 
cm  Wyoming,  Utah  and  northwestward. 

67.  AHACARDIACEAE  Lindl.    Sumac  Family 

Shrubs  or  trees  with  acrid,  resinous,  or  milky  sap,  alternate  leaves  without 
stiptiles,  and  small,  regular,  commonly  polygamous  or  dioecious  flowers.  Calyx 
3-7-cleft.  Petals  the  same  number,  imbricated  in  the  bud.  Stamens  as  many 
or  twice  as  many,  inserted  at  the  base  of  the  disk.  The  free  ovary  l-celled 
and  1-ovuled  but  the  styles  often  3.    Fruit  generally  a  small  drape. 

1.  RHUS  L.    Sumac 

Leaves  trifoliolate  or  pinnately  compound.  Sepals  and  petals  usually  5. 
Stamens  inserted  under  the  edge  of  a  disk  lining  the  calyx. 

Leaflets  11-31 1.  R.  dsmoiiCMM. 

Leaflets  3. 

Lbik^,  rhombic  orate 2.R.  Rydbtt^ 

Small,  crenately  lobed 3.  R.  triUMrta. 
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1.  Rhus  cismontana  Greene,  Wash.  Acad.  Sci.  8:  189.  1906.  Shrub  8-20 
dm.  high,  with  smooth,  glabrous,  or  glaucous  branches:  leaflets  9-17,  sessile 
or  petiolulate,  from  broadly  to  narrowly  lance-oblong,  acute  or  acuminate, 
serrate,  pple  green  above,  lighter  beneath  and  often  glaucous,  moderately 
firm:  i)anicle  dense,  generally  pyramidal:  drupelets  spherical  to  ovate,  pubes- 
cent with  acid  reddish  hairs;  stone  smooth.  R.  glabra.  {R.  nitensy  R.  teasel' 
laJUiy  R,  albida,  and  R.  asplenifolia  Greene,  and  possibly  others  of  the  species 
proposed  in  the  paper  cited  above.) — ^From  Dakota  and  Utah  to  New  Mexico 
and  Arizona. 

2.  Rhus  Rydbergii  Small,  Mem.  N.  Y.  Bot.  Gard.  1:  268.  1900.  A  single- 
stemmed  shrub,  less  than  1  m.  high:  petioles  6-12  cm.  long;  leaflets  3-10  cm. 
long,  broadly  ovate,  often  somewhat  rhomboid,  glabrous  except  on  the  prom- 
inent veins  beneath,  sinuately  toothed:  flowers  in  small,  conical,  axillary  pan- 
icles: petals  ovate^  3  mm.  long,  yellowish  streaked  with  green:  fruit  globular, 
about  6  mm.  in  diameter,  white  and  shining  when  ripe.  R.  Toxicodendron  in 
part.  Western  Poison  Ivy.  Poisonous  to  the  touch. — Open  woods;  in  the 
mountains  and  extending  eastward  to  the  plains. 

3.  Rhus  trilobata  Nutt.  T.  f-  G.  Fl.  N.  A.  1:  219.  1838.  A  diffusely 
branched  shrub,  6-16  dm.  high,  ill-scented:  leaflets  cuneate-obovate  or  rhom- 
boidal,  crenately  toothed  or  lobed  above  the  middle,  sometimes  3-lobed: 
flowers  in  scaly-bracted^  spike-Uke  catkins,  yellowish,  preceding  the  leaves: 
fruits  ^obose,  red,  viscid-pubescent.  R,  aromatica  tritohata.  Skunk-bush. 
Not  poisonous.— Common  on  bleak  hillsides;  throughout  our  range. 

68.  CELASTRACEAE  Lindl.    Staff  Tree  Family 

Shrubs  with  simple  leaves,  no  stipules,  and  small,  dull-colored,  perfect,  reg- 
ular flowers.  Sepals  and  petals  imbricated.  Stamens  as  many  as  the  petals, 
alternate  with  them  and  inserted  on  the  margin  of  a  broad  disk  which  lines 
the  calyx-tube.    Seeds  arillate. 

1.  PACHYSTIMA  Raf. 

Low  evergreen  shrubs,  with  smooth,  opposite,  short-petioled,  serrulate  leaves. 
Flowers  solitary  or  in  few-flowered  axillary  cymes.  Calyx  with  a  short  tube 
and  4  rounded  lobes.  Petals  4.  Ovary  free,  2-celled;  style  very  short.  Cap- 
sule small,  coriaceous,  1-2-seeded.  Seeds  inclosed  in  a  white  many-cleft 
membranaceous  aril. 

1.  Pachystima  myrsinites  Raf.  Am.  Month.  Mag.  1818.  Leaves  ovate  to 
oblong  or  oblanceolate,  cuneate  at  base:  fruit  smooth. — In  the  mountains; 
from  New  Mexico  to  British  America  and  west  to  California. 


69.  ACERACEAE  St.  Hil.    Maple  Family 

Trees  or  shrubs,  with  watery  saccharine  sap  and  opposite  palmately  lobed 
or  more  rarely  compound  leaves.  Flowers  polygamous  or  dioecious,  in  lateral 
or  terminal  umbel-like  corymbs  or  fascicles.  Calyx  imbricate,  5-parted. 
Petals  5  or  wanting,  inserted  around  the  hypogynous  disk.  Ovary  2-lobed, 
its  2  styles  inserted  between  the  lobes.  Fruit  of  2  long-winged  samaras  joined 
at  the  base. 

•  ACER  L.    Maple 

Flowers  in  umbel-like  corymbs.  Calyx  colored,  usually  5-lobed.  Petals 
6  or  none.  Stamens  usually  8.  Fruit  divaricately  2-winged  above,  separable 
at  maturity,  each  l-seoded. 
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Lea;ves  wmpir. 

Conrmbs  pedmicied;  fndt  wiogB  broad 

Corymbs  nearly  seaBOe;  fnat  wiogs  narrovr 
Leares  < 


^  1.  Acer  g^Ubrnm  T<mt.  Ann.  Lye.  N.  T.  2:  172.  1826.  A  shrub  usaaDj, 
rarely  a  smaU  tree:  leaves  orbicular  in  outline,  3-lobed  or  often  3-parted, 
sometimes  truncate  or  subcordate  at  base;  segmoits  short  and  broad,  acutdy 
incised   and    toothed,  somewhat  3-lobed,  the  middle  one  cuneate:  flowers 

e>lygamous,  the  umbel-like  corymb  pedunculate:  sepals  about  8.     Rockt 
oVxTAix  Maple. — New  Mexico  to  Montana  and  west  to  the  coast. 

2.  Acer  gimndidentattmi  Nutt.  T.  &  G.  FL  X.  A.  1:  247.  1838.  Becoming  a 
tree,  sometimes  10-12  m.  high:  leaves  slightly  cordate  or  subcordate  at  base, 
rather  deeply  3-lobed,  the  sinuses  broad  and  rounded;  the  lobes  subacute  with 
a  few  sinuous  indentations:  corymbs  nearly  sessile,  few-flowered;  the  pedie^ 
long  and  nodding:  fruit  ^brous,  with  small  diverging  wings. — ^Infrequent; 
near  streams;  from  western  Wyoming  into  Utah  and  northward. 

3.  Acer  Begnndo  L.  Sp.  PL  1056.  1753.  A  low  and  freely  branched  tzee, 
with  h^t  green  twigs  and  delicate  drooping  clusters  of  greenish  flowers,  a  lit- 
tle earlier  than  the  leaves:  leaves  trifoUolate  or  |Hnnately  5-f etiolate;  the  leaf- 
lets ovate,  acute,  d^itate:  flowers  dioecious:  petals  aiKi  disk  wanting:  fruit 
^abrous,  the  broad  wings  somewhat  incurved  and  finely  veined.  Segttndo 
aeeroides.  {Ridae  Xegundo  and  R.  texanum  Rydb.  Fl.  CoL  227.  1906.)  Box 
Rfj>KR. — ^Fnxn  New  Mexico  and  Arizona  northward  to  Canada  and  eastward. 


70.  RHAMNACEAE  Dumort.    Buckthobn  Family 

Shrubs  or  small  trees,  with  ample  undivided  leaves,  smaD  and  often  < 
ducous  stipules,  and  small  regular  flowers.  Sepals  valvate  in  the  bud;  a  < 
spicuous  disk  lining  the  short  tube  of  the  cal>'x.  Petals  clawed,  mostly  in- 
volute, each  around  a  stamen  in  the  bud,  sometimes  wanting.  Stamens 
perigynous  and  alternate  with  the  sepals.  In  ours  the  fruit  is  berry-like  or 
dry,  containing  2-4  separating  seed-like  nutlets,  and  the  leaves  are  alternate. 

Petals  flikort-^lawed  or  wanting  fnut  fleshy 1.  Rhaimrns. 

Petals  kmc-«lawed;  fmh  dry,  with  three  dehiscent  nutlets    ....    2.  Oaaothna. 

1.  RHAMHUS  L.     Buckthobn 

Shrubs  or  small  trees  (ours  unarmed),  with  alternate  or  somewhat  opposite 
pinnately  veined  leaves  and  small  greenish  flowers  in  sesale  or  shcvt-peduncled 
axillary  umbels.  Calyx  4-5-cleft.  with  erect  or  spreading  lobes,  the  cam- 
panulate  tube  persistent  and  lined  with  the  disk.  Petals  on  the  margin  of  the 
disk  which  is  free  from  the  ovary.  Fruit  berry-like,  with  2-4  indehiaoent 
nutlets. 

Petals  wanting  nutlets  pouted 1.  R. 

Petals  present;  nutlets  smooth 2.  R. 

1.  Rhamnus  alnifolia  L'Ho-.  Sert.  An^  5.  1788.  Shrub  6-12  dm.  Id^: 
leaves  deciduous,  ovate-oblong,  acute  at  each  end,  .>-8  cm.  kng,  crenatdy 
serrate.  sU^tly  puberuknt  on  the  slender  petioles:  calyx-lobes  and  stamens  5: 
fruit  black,  3-lobed,  6  mm.  kmg,  as  long  as  the  pedicels. — Northem  Wyoming 
and  westward. 

2.  Rbamnns  Smithii  Greene,  Pitt.  3:  17.  1896.  Deciduous  shrub^  with 
short,  stout,  glabrous,  rather  densely  leafy  and  fructiferous  branchletB:  bod- 
scales  obtuse,  densely  woolly-ciHate:  flowers  appearing  with  the  undeveloped 
leaves  and  mostly  solitary  in  their  axils:  mature  leaves  3-5  cm.  kmg;  kaeeo- 
late,  scarcely  acute,  finely  serrulate:  flowers  i-merous:  berries  on  vcryihori 
pedicels,  black  when  r^,  2-Beeded. — Southern  Cc^orado. 


VTTACEAE    (viNE  FAMILY)  315 

-  2.  CEANOTHUS  L. 

Unarmed  or  spinescent  shrubs,  with  alternate  or  opposite  leaves,  and  small 
but  showy  white,  blue,  or  purple  usually  fragrant  flowers,  often  in  long- 

geduncled  dense  axillary  or  terminal  clusters.  Calyx  5-lobed.  Petals  5, 
ooded,  long-clawed.  Ovary  immersed  in  the  disk  and  adnate  to  it  at  the  base, 
3-lobed;  disk  adnate  to  the  cal3rx;  style  short,  3-cleft.  Fruit  somewhat  3- 
lobed,  separating  at  maturity  into  3  nutlets. 

Shrubs  without  spines. 

Leaves  large,  leathery,  shining 1.  C.  velutinus. 

Leaves  small,  thin,  softly  pubescent 2.  C.  mollissimus. 

Shrubs  with  spines 3.  G.  Fendleri. 

•  1.  Ceanothus  velutinus  Dougl.  Hook.  Fl.  Bor.  Am.  1:  125.  pi.  45.  1830. 
A  smooth  shrub  7-14  dm.  high,  growing  in  dense  clumps  or  patches:  leaves 
orbicular-elliptic  or  eUiptical-ovate,  obtuse  at  both  ends,  coriaceous,  shining 
above  (as  if  varnished),  balsamic  fragrant,  Ughter  beneath  and  slightly  pu- 
bescent, strongly  3-ribbed,  5-10  cm.  long,  on  short  stout  petioles,  persistent: 
panicles  axillary,  compound,  long-peduncled:  flowers  white:  styles  as  long  as 
the  stamens.  Mountain  Balm.— Conmion  on  mountain  sides;  Colorado, 
northward  and  westward. 

2.  Ceanothus  mollissimus  Torr.  Robins.  Syn.  Fl.  1:  409.  1897.  A  low 
shrub,  persistently  dingy  villous-tomentose:  the  dull  leaves  usually  broadly 
eUiptical,  crenate-serrulate,  obtuse  or  subacute  at  both  ends:  inflorescence  of 
two  to  several  terminal  and  axillary  crowded  corymbs  on  slender  branchlets: 
flowers  white:  capsule  nearly  globose,  somewhat  lobed  at  top,  smooth  and 
crestless.    C.  ovatus.    {C .  jpvbescens  Rydb.) — Colorado  and  Wyoming. 

3.  CeEinothus  Fendleri  Gray,  PI.  Fendl.  29.  1848.  A  thorny  or  spinose  low 
bushy  shrub,  rarely  nearly  unarmed,  4-8  dm.  high:  leaves  entire,  silky- 
pub^ent  beneath,  narrowly  oblong  to  elUptic,  10-25  mm.  long,  somewhat 
narrowed  and  cuneate  at  base,  obtuse  or  acute  at  apex:  flowers  in  simple 
terminal  racemes,  white.  C.  svhaericeus  Rydb.  Bull.  Torr.  Bot.  Club  31:  564. 
1904. — Southern  Wyoming  and  southward  to  New  Mexico. 

71.  VITACEAE  Lindl.    Vine  Family 

Woody  plants,  mostly  climbing  by  tendrils.  Branchlets  articulated  and 
often  thickened  at  the  nodes.  Leaves  alternate,  palmately  veined  or  lobed 
or  compound.  Flowers  small,  greenish  or  whitish,  in  a  panicled  cymose- 
thyrsoid  inflorescence,  very  commonly  polygamous  or  dioecious.  Calyx  mi- 
nute, tnmcate  or  4-5-toothed,  caducous  or  early  deciduous.  Petab  4  or  5, 
vahrate.  Stamens  the  same  niunber  and  opposite.  Ovides  in  pairs  or  soUtary 
in  the  cells  of  the  ovary.    Fruit  a  berry. 

Leaves  simple 1.  Vitis.    . 

Leaves  compound 2.  Parthenocissus. 

1.  VITIS  Toum.    Grape 

Plants  climbing  by  the  coiling  of  forked  naked-tipped  tendrils,  with  simple 
cordate  palmately  veined  lobed  leaves  and  a  compound  thyrsus  of  very  fra- 
grant 5-merous  flowers.  Calyx  minute,  filled  with  a  glanduliferous  fleshy 
disk  which  surrounds  the  ovary  and  bears  the  small  green  petals  and  the  sta- 
mens. Petals  coherent,  falling  together  without  opening.  Fruit  an  edible 
berry  with  pear-shaped  seeds. 

1.  Vitis  vulpina  L.  Sp.  PL  203.  1753.  Glabrous  or  somewhat  pubescent 
on  the  veins  on  the  lower  face  of  the  leaves:  leaves  thin,  shining,  incisely 
3  or  more-lobed,  the  middle  one  long,  all  sharply  serrate:  berries  bluish-black, 
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with  bloomy  about  8  mm.  in  diameter:  seeds  2-4.     Vitis  riparia.     Ritkb- 
BANK  Grafk. — On  stream  banks;  eastern  Wjominc^  Colorado,  and  eastnaid. 

2.  PARTHEHOCISSUS  Planch.    Vibgixia  Creeper 

Cfimbing  or  trailing  by  tendrils  which  are  often  tqyped  with  adhering  didcs 
but  in  ours  with  naked  tips.  Leaves  ptahnately  5-7-compound.  Flowers  in 
compound  cymes  or  panicles.  Calyx  sli^tly  5-toothea.  Petals  concave^ 
thick  and  expanding  before  they  fall.    Berry  2-3-seeded,  not  edible. 

1.  Pntbenocissiis  vitacea  A.  S.  Hitch.  Spring  FL  Man.  26.  1894.  Tauhik 
without  terminal  adhering  disks,  climbing  by  the  coiling  of  the  naked  tq»: 
leaflets  oblong-lanceolate  to  ovate,  rather  shsfl^y  and  deeplv  serrate,  dark 
green  above,  only  sli^tly  lighter  below:  berries  nearly  black.  Ampeiopsis 
quinquefolia  in  part.  Also  called  American  Itt. — ^Eastern  Wyoming;  Cc^ 
(xado,  and  southward. 

72.  MALVACEAE  NecL    Mallow  Family 

Mostly  herbs,  with  mucilaginous  juice.  Leaves  stipulate,  altemate,  een- 
erally  pafanately  ribbed.  Peduncles  axillary,  the  flowers  usuaDy  showy. 
Calyx  5-parted,  obovate.  often  involucellate.  Petals  5,  conv<dute,  their  bases 
or  short  claws  imited  with  each  other  and  to  the  base  of  a  cohnnn  of  nu- 
merous monadelphous  stamens.  Anthers  reniform,  1-oelled,  borne  at  the  top 
(in  ours)  of  the  stamen  ccJumn.  Ovary  several-celled;  the  st^sies  united  be- 
low but  free  above,  usually  projecting  from  the  stamen-cohmm.  Fruit  cap- 
sular; the  carpels  around  a  commcm  axis,  each  l-many-fieeded,  falling  away 
entire,  or  loculicidally  dehiscent. 

Style-branches  filiform,  lon^tudinany  stigmatic. 

Fetais  cuneate,  truncate-erose  at  apex 1.  GaDirilioe 

Petals  obcordate;  carp^  beakleas. 

Leaves  merely  crenate 2.  Mahra. 

Some  or  all  of  the  leaves  lobed  or  parted 3.  Sidakca. 

Stsrie-branches  with  capitate  stigmas. 

Carpels  l-seeded 4.  Malvastmrn. 

Carpels  2-several-9eeded. 

InvcJocels  3-bracted 5.  Sirfiaeraleea. 

Livdnoels  none 6.  AhatOfOii. 

L  CALLIRHOE  Xutt. 

Herbs.,  generally  with  lobed  or  divided  leaves.  Flowers  ^owy,  axiDaiy  or 
in  racemes.  Cah-x  either  naked  or  3-bracted.  Petals  cuneate,  truncate  at 
apex.  Styles  stigmatic  down  the  inner  side.  Carpels  10-20,  with  neariy 
straight  beaks. 

1.  Callirhoe  involucrata  (T.  &  G.'  Gray,  PI.  Fendl.  16.  1848.  Hiimte: 
stem  branching,  procumbent:  leaves  deeply  3-5-parted.  covered  with  stellate 
hairs:  the  segments  linear-lanceolate,  laeiniately  3-5-toothed:  peduncles 
erect,  1-flowered,  longer  than  the  leaves:  sepals  nearly  twice  as  long  as  the 
linear-lanceolate  bracts  of  the  involucel:  petals  scarlet  or  purplish-red,  2  cm. 
long  or  more:  carpels  about  20,  hairy,  s<Hnewhat  rugose-ieticulated. — Col- 
orado and  southward. 

2.  MALVA  L.    Malix>w 

Herbs  with  roimded  and  mostly  lobed  leaves  and  axillary  fascicled  flowcrsL 
Calyx  r^bracted.  Petals  obcoidate.  Styles  numerous,  stigmatic  down  the 
inner  side.  Fruit  depreased,  separating  at  maturity  into  l-seeded,  blunt  leni- 
form  carpels. 
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1.  Malva  rotundifolia  L.  Sp.  PL  688.  1753.  Stems  procumbent  from  a 
biemiial  root:  leaves  round-cordate,  on  very  long  petioles,  crenate,  obscurely 
lobed:  flowers  clustered  in  the  axils,  pale  blue  or  whitish,  10-12  nun.  broad, 
on  pedicels  2-4  cm.  long:  carpels  about  15,  rounded  on  the  back,  pubescent. 
Common  Mallow  or  Cheeses. — Introduced  in  some  localities  in  this  range. 

3.  SIDALCEA  Gray 

Perennial  herbs  with  rounded  and  mostly  lobed  or  parted  leaves.  Flowers 
showy,  purple,  rose-colored,  or  white.  Bractlets  none.  Calyx  5-cleft.  Stamen- 
tube  double.  Styles  united  below,  stigmatic  on  the  inner  face;  carpels  5-9, 
indehiscent,  1-seeded,  beakless. 

Flowers  white 1.  S.  Candida. 

Flowers  rose-color. 

'      Stems  glabrous  below 2.  S.  nervata. 

Stems  Hirsute-pubescent 3.  S.  neo-mexicana. 

1.  Sidalcea  Candida  Gray,  PL  Fendl.  20.  1848.  Glabrous  or  nearly  so, 
5-8  dm.  high,  from  creeping  rootstocks,  leafy  below:  lower  leaves  orbicular, 
5-10  cm.  in  diameter,  abput  7-lobed,  somewhat  ciliate,  the  segments  coarsely 
toothed;  the  upper  leaves  lobed  or  parted,  with  entire  lanceolate  segments: 
flowers  spicate:  calyx-lobes  deltoid:  petals  white  or  shading  to  cream-color, 
10-14  mm.  long:  carpels  9  or  10,  nearly  smooth  and  glabrous. — Along  streams; 
from  Wyoming  and  Utah  to  New  Mexico. 

2.  Sidalcea  nervata  A.  Nels.  Proc.  Biol.  Soc.  Wash.  17:  94.  1904.  Gla- 
brous below,  minutely  stellate-pubescent  above,  4-7  cm.  high:  stems  usually 
somewhat  branched  above:  leaves  strongly  veined  below;  the  basal  long- 
petioled,  orbicular,  6-8-lobed,  the  lobes  with  2-3  broad  teeth;  the  upper  deeply 
divided  or  cleft  to  the  base  into  linear  divisions:  inflorescence  densely  stellate- 
pubescent,  rather  few-flowered:  calyx-lobes  triangular-lanceolate:  petals 
Dnwidly  obovate,  emarginate,  about  2  cm.  long:  fruit  slightly  depressed,  the 
CM*pels  glabrous,  rugose-reticulated  on  the  dorsal  angles. — Western  Wyom- 
ing and  westward. 

3.  Sidalcea  neo-mexicana  Gray,  PI.  Fendl.  23.  1848.  Hirsute-pubescent  on 
the  slender  stems,  3-9  dm.  high,  more  or  less  branched:  radical  leaves  orbicu- 
lar, 5-9-lobed  or  incisely  crenate;  stem  leaves  parted,  the  segments  3-lobed 
or  those  of  the  uppermost  entire:  raceme  many-flowered,  the  pedicels  some- 
times longer  than  tne  hirsute  calyx:  petals  about  12  mm.  long:  carpels  smooth 
and  glabrous.— Southern  Wyoming  to  New  Mexico. 

4.  MALVASTRUM  Gray.    False  Mallow 

Herbaceous  perennials,  often  tufted,  with  stellate-pubescent,  entire,  cordate 
or  divided  leaves.  Flowers  in  a  narrow  naked  or  leafy  raceme,  the  pedicels 
short.  Calyx  5-cleft,  3-bracted  or  naked.  Petals  entire  or  emarginate .  Stamen- 
tube  single.  Stigmas  capitate.  Carpels  5  or  more,  each  completely  filled  by 
the  solitary  seed. 

Leaves  greenish,  with  cuneate  or  oblong  segmoitB. 

Stems  tall,  subsimple,  ereet 1.  M.  elatum. 

Stems  low,  bushy-branched,  spreading 2.  M.  coccineum. 

Leaves  hoary-white,  with  linear  segments. 

Herbaceous;  pubescence  stellate 3.  M.  dissectum. 

Woody  at  base;  pubescence  lepidote 4.  M.  leptophyllum. 

1.  Malvastrum  elatum  (E.  G.  B.)  A.  Nels.  Bot.  Gaz.  34:  25.  1902.  Sparsely 
stellate-pubescent:  stems  several  from  a  woody  root,  subsimple,  erect,  3-5  dm. 
high:  leaves  broadly  cuneate  in  outline,  3-5-cleft,  the  cuneate  divisions  again 
lobed  or  cleft:  the  paniculate  raceme  crowded,  silvery-canescent :  floral  and 
fruit  characters  much  as  in  the  next. — Probably  only  to  the  southwest  of  our 
range,  Utah,  etc. 

2.  Malvastrum  coccineum  (Pursh)  Gray,  PI.  Fendl.  21.     1848.    Somewhat 
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sflrery-eaneaeent:  the  stems  tufted,  brandied.  and  npnau^g,  1-2  dm.  lusfk: 
leaTes  pedatdr  3-5-paitedr  2-A  cm.  in  diameler,  the  conemte  diriaioiis  2-^ 
deft:  TOwers  shoit-pedieded,  at  first  crowded  hut  later  in  a  looee  raceme: 
calyx-lobes  lance<^te,  in  age  incurred  orer  the  fruit:  petals  copper-scarlet 
or  hrick-red:  carpels  round-reniform,  reticulate-rugose,  tardily  and  incon^ 
pletc^  ddiiscent. — ^The  Trans-Missouri  region  to  the  mountains. 

3.  MalfBStrnm  dissectum  (Nutt.)  A.  Nds.  Bot.  Gaz.  M:  25.  1902.  Peren- 
nial; many-stemmed  from  a  muhicijHtal  caodex,  2  dm.  hi^  or  less,  densely 
dnereoosly  stdlate-pubescent,  the  stems  whitened  with  the  cksdy  apfvessed 
hairs,  the  calyx  obscurely  glandular  beneath  the  pubescence:  leaves  smally 
1-3  cm.  broad,  pedatdy  3-5-parted,  the  divisions  indsely  lobed,  the  lobes 
narrowly  oblong  to  linear:  racemes  serersi-flowefed,  pedic^  2-5  mm.  long; 
flowers  scarlet:  the  petals  obovate,  nearly  truncate  and  mezely  emarginate. — 
Destft  areas  of  Wyoming  and  C<rforado. 

3a.  Ifalfastruni  dissectum  Cockcrdln  A.  Xels.  Less  hoary,  the  leaf  aes- 
ments  broader:  caljrx-lobes  abruptly  contracted  to  a  linear  tip:  ovules  two  in 
each  cell,  but  one  of  than  abortive.    M.  Coekerdlii  A.  Xeb.  L  c. — New  Mexico. 

4.  llahrastrum  leptoph^nm  Gray,  PI.  Wri^.  1:  17.  1852.  Three  dm. 
or  less  high  from  Ugnescent  base  aiMd  stock:  stems  very  numerous,  erect  or 
ascending,  slender:  lower  leaves  short-petioled  and  3-parted  or  -divided  into 
narrow  linear  diviaons;  upper  simple  and  sessile,  mostly  filiform:  flowers 
few  and  racemose  at  summit :  petals  copper-red,  less  than  12  mm.  long:  fruit 
depressed-globular,  sli^tly  surpassing  the  triangular  calyx-lobes;  carpels  9  or 
10,  tomentuloee,  thickish  and  rounded  on  the  back,  ades  coarsely  and  stroo^y 
reticulated. — Colorado  to  Texas  and  New  Mexico. 

6.  SPHAERALCEA  St.  Hil.    Globs  Maixow 

Diffoing  from  \l(drastrum  only  in  the  carpds  being  2-  or  3-fleeded,  or  when 
1-aeeded  with  an  empty  terminal  portion. 

Leares  liiiear-oblaog  to  lanceolate 

Leares  erenate,  orate-cordate 

Lcarea  cordate  and  deeply  ^7-k>bcd 


1.  Sphaerakea  cuspidata  (Gray)  Brit.  Fl.  3:  519.  1S98.  Densely  stellate- 
pubesc^it,  4-8  dm.  high:  leaves  obloog-linear  to  lanceolate,  usually  rounded  or 
subcordate  at  base,  crenately  serrate;  the  lower  with  pedoles  as  long  as  the 
Made,  the  petioles  shorter  upward:  peduncles  axillary,  dimter  than  the  pet- 
ioles, 2-aeveral-flowered :  corolla  purple  or  red,  12-15  nun.  broad:  carpeiB 
l-3-3eecfed.    S.  angwitifolia  Spach. — Southern  Colorado  and  southward. 

2.  Sphaerakea  Munroana  iDougl.)  Spach.  Hist.  Veg.  3:  353.  IS^l.  Gray- 
isAi  witn  a  dense  stellate-pubesceiice.  branchings  3-6  dm.  high:  leaves  ovate- 
cordate,  somewhat  lobed  and  the  lobes  crenate.  3-4  cm.  lon&  on  iJe«dfT 
petioles  about  as  long:  cahrx-lobes  acute  or  acuminate:  petals  scarlet,  obo- 
vate, 12-20  mm.  long:  carpels  pubescent  on  the  back.  Mdheaginim  Mutt- 
rtyanum  Gray. — Western  Wyoming  and  westward. 

3.  Sphaerakea  rirtilaris  (Dougi.;  Torr.  in  Gray,  PI.  FendL  23.  ISiS. 
Scabrous  with  stellate  pubescence:  sten^  stout,  much  branched,  6-12  dm. 
high:  leaves  cordate,  deeply  5-7-lobed,  lobes  acute,  coarsely  toothed:  raeemes 
leafy  below,  naked  above,  the  flowers  clustered  on  short  pedundes:  lobes  of 
the  calyx  broadly  triangular,  acute  or  acuminate:  petals  2-3  cm.  long,  white 
or  pale  purple:  carpels  hirsute  on  the  back.  (5.  CrandaUii  and  S.  grandifbm 
Rydb.  Bui.  Torr.  Bot.  Cub  31:  561.  1901.)— WycMninfe  northward,  and 
westward. 

6.  ABUTILOH  (Toum.)  MJSL    Ixdiax  SfAixow 

Herbs  or  shrubs,  often  tomentoee  or  velvety,  and  with  leaves  seneral^  cor- 
date. Calyx  naked.  5-clef t .  Stigmas  capitate;  carpels  5  or  mofe,  3-9-ariried. 
Seeds  more  or  less  renif  ocm. 
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Stems  stout,  branched,  erect  1.  A.  Theophrastii. 

Stems  slender,  spreading  or  trailing 2.  A.  parvnlum. 

1.  Abutilon  Theophrastii  Medic.  Malv.  28.  1787.  Velvety  pubescent  an- 
nual, 8-15  dm.  tall,  freely  branched:  leaves  roundish-cordate,  acuminate,  8-20 
cm.  broad:  flowers  sohtary  in  the  axils,  yellow,  1-2  cm.  broad,  on  short 
stout  peduncles:  fruit  about  2  cm.  broad;  the  carpels  12-15,  pubescent,  each 
valve  beaked  by  a  slender  awn.  [A.  Ahubilon  (L.)  Rusby;  A.  Avicennae 
Gaertn.] — Only  sparingly  introduced  but  gradually  spreading  as  a  weed  here 
as  it  has  elsewhere. 

2.  Abutilon  parvulum  Gray,  PL  Wright.  1 :  21.  1852.  Cinereous-tomentose 
with  a  lax  minute  pubescence:  stems  slender,  spreading,  from  a  perennial 
woody  root,  paniculate  above;  branchlets  pilose  with  spreading  hairs:  leaves 
small,  2-3  cm.  broad,  cordate,  dentate,  sometimes  3-lobed,  usually  obtuse, 
canescent,  tomentose  beneath :  peduncles  axillary,  1-flowered,  longer  than  the 
leaf:  flowers  small,  yellow:  capsule  ovoid,  somewhat  tomentose,  5-lobed  at 
the  apex,  much  longer  than  the  short  calyx;  carpels  erect,  5,  rather  obtuse, 
awnless,  2-3-seeded. — Southern  Colorado  and  southward. 

73.  ELATINACEAE  Lindl.    Waterwort  Family 

Ours  are  low  annuals,  with  membranous  stipules  between  the  opposite  dot* 
less  leaves,  and  with  regular  and  mostly  symmetrical  flowers  {2-5-merous). 
Sepab  free.  Petals  and  stamens  on  the  receptacle.  Pistil  with  distinct  styles, 
capitate  stigmas,  and  a  2-5-celled  ovary.  Fruit  capsular,  with  axillary  pla- 
centa. 

1.  ELATINE  L.    Waterwort 

Small,  prostrate,  glabrous  plants,  growing  in  water  or  wet  places,  with  entire 
leaves  and  usually  solitary  flowers.  Parts  of  the  flower  in  twos  or  threes. 
Sepals  membranous,  obtuse.  Capsules  membranous,  globose.  Seeds  nu- 
merous, transversely  and  longitudinally  striate. 

1.  Elatine  americana  (Pursh)  Am.  Edinb.  Joum.  Sci.  1:  430.  1830. 
Leaves  obovate,  very  obtuse:  flowers  with  their  parts  in  twos  or  sometimes  in 
threes:  seeds  cylindraceous,  somewhat  curved,  the  membranous  coat  many- 
latticed  in  9-10  lines. — Across  the  continent;  infrequent. 

74.  FRAIIKENIACEAE  A.  St.  Hil. 

Low  perennial  herbs  or  shrubs,  freely  branched,  with  opposite  leaves  hav- 
ing a  membranous  sheathing  base  and  no  stipules.  Flowers  sessile  in  the  axils 
and  in  terminal  leafy  buds.  Sepals  5,  imited  into  a  furrowed  tube,  persistent, 
equal.  Petals  5.  Stamens  as  many  or  sometimes  more;  anthers  versatile. 
Ovary  1-celled,  with  2-3  parietal  placentae;  styles  filiform,  2-4,  imited  for  a 
part  of  their  length. 

FRANKENIA  L. 

Leaves  small,  mostly  crowded  and  also  fascicled  in  the  axils.  Flowers 
small,  soUtary,  and  sessile  in  the  forks  of  the  stem  or  becoming  cymose-clustered 
on  the  branches.  Petals  clawed,  bearing  a  crown.  Capsule  included  in  the 
persistent  calyx. 

1.  Frankenia  Jamesii  Torr.  Gray  in  Proc.  Am.  Acad.  8:  622.  1873. 
Shrubby,  with  scabro-puberulent  fascicled  branches:  leaves  linear,  5-6  mm. 
long,  with  revolute  margins:  petab  white,  cuneate,  the  apex  erose-denticulate. 
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the  blade  5-6  mm.  IcHi^  equalmg  the  claw:  stamens  6:  ovules  1  to  each  cf 
the  3  placentae. — Southern  Colorado  and  southward. 

75.  HTPERICACEAE  LindL    St.  JohnVwobt  Family 

Herbs  (in  ours),  with  opposite,  entire  leaves,  punetate  with  trandueent  or 
daric-colored  glandular  dots,  no  stipules,  and  pof ect  flowers  with  5  petals  and 
numerous  stamens,  the  &uit  a  many-seeded  capsule.  Sepals  5,  imbricate. 
Petals  convi^ute,  glandular-punctate.  Stamens  very  numerous,  in  3  bundles. 
Styles  2-5. 

1.  HTPERICUM  L.    St.  John^a-wost 

In  our  species  the  capsule  is  3-cel]ed  by  the  unicm  of  the  i^aoenta  with  the 
axis,  septicidaL    The  flowers  yellow,  with  black  dots. 

1.  H^nericum  focmosmn  H.B.K.  Nov.  Gen.  and  Sp.  5:  196.  1815-25. 
Perennial,  herbaceous,  branched  above,  2-6  dm.  hi^:  leaves  oblong-obovate, 
closelv  sessfle  or  clasping,  usually  obtuse,  1-3  cm.  laag,  glandular-dotted  near 
margin  cm  the  underskle:  flowers  in  panicled  cjrmes:  sepals  oval  to  obkmg, 
obtuse  or  acute,  about  4  nmi.  long:  petals  obovate,  1&-14  mm.  long:  stamens 
numerous,  in  3  bundles;  the  anthns  black-dotted  as  are  the  petals  and  sepals: 
styles  3,  long  and  distinct.  H.  Sanderi  Hook.— Stream  banks  and  wet  mead- 
ows; Mexico  to  Wycxning  and  westward. 

76.  VIOLACEAE  DC.    Violet  Family 

Herbs  with  simple,  alternate,  stipulate  leaves  and  complete  flowers,  whidi 
are  more  or  less  irregular.  Sepals  5.  Petals  5,  imbricated  in  the  bud.  Sta- 
mens 5,  the  filaments  short  and  broad  and  bearing  the  connivent  anthers  oo 
their  inner  face.  Style  more  or  less  club-shaped  and  abruptly  bent  at  apex. 
Ovary  bec<Mning  a  3-valved  capsule  with  parietal  placentae.  After  apana^ 
the  valves  fold  togeth^  lengthwise,  forcibly  dislodging  the  rather  laree,  haid- 
coated  seeds. 

Sepals  soricled  at  baae;  lover  petal  apuiied .1.  Viola^ 

Sepals  oot  aiuicied  at  base 2.  H  jbaotliaa. 

1.  VIOLA  L.    Violet 

Perennial  or  rarely  annual  herbs,  with  alternate,  stipulate  leaves.  The 
flowers  scapose  or  cm  axillary  peduncles,  often  of  two  kmds;  the  early  ones 
with  showy  petals  and  sometimes  sterile;  the  later  ones  cldstogamoos  and 
more  usually  fertile.  Sepals  5,  often  auricled  at  base.  Petak  5,  unequal,  the 
lower  one  produced  into  a  nectariferous  spur  at  base.  Filan^ts  short  or 
wanting;  the  anthers  distinct  but  more  or  less  connivent  and  the  two  upper 
with  spur-like  appendages  produced  into  the  spur  of  the  lower  petaL  S^fle 
usually  enlarged  upward.  Capsule  oval  to  oblong,  usoaUy  crustaeeooSy 
3-valved. 

PerKmials;  stmules  never  leaf-like,  aniall  and  often  aearioas. 

Leaves  deeply  parted  or  divided    .         .         .         .         .         .         .1.  Y. 

Leaves  entire,  crenate.  or  dentate. 
Fiowen  evidently  yeflow. 

Leaves  eordate-reniform 2.V.  biflotm. 

Leaves  ovate  to  lance-linear. 
Coarsely  toothed  or  angulaily  lobed   .        •        •        •        .      3.  V.  a( 
Entire  or  remotely  dentienlate. 

Plants  anall  and  pioaltale  or  aptUMfing. 

Leaves  linear4aneeolate  •        .        •        .4.V.  X 

Leaves  ovate  to  aubeotdata       •        •        •        •        •      &  V, 
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Plants  larger,  erect  or  suberect. 

Leaves,  petioles,  and  peduncles  green  and  glabrate     .       6.  V.  erectifolia. 
Leaves,  petioles,  and  peduncles  somewhat  white-hir- 

„,  sute 7.  V.  linguaefolia. 

Flowers  not  yellow. 
Acaulescent;  flowers  scapose. 

Flowers  white 8.  V.  blanda. 

Flowers  blue,  lilac,  or  violet. 

Stoloniferous •        .      9.  V.  palustris. 

ProducinK  no  stolons. 

All  the  leaves  obtuse 10.  V.  nephrophylla. 

The  later  leaves  trigonous-acute       .         .         .         .     11.  V.  retusa. 
Caulescent;  flowers  axillary. 

Stipules  entire,  mostly  scarious 12.  V.  canadensis. 

Stipules  fimbriate  or  incised. 
Leaves  glabrous. 

Dwarf,  alpine  plants 13.  V.  bellidifolia. 

Larger,  plants  of  the  mountain  valleys      .         .         .14.  V.  adimca. 
Leaves  puberulent. 

Stipules  more  or  less  fimbriate.  * 

Petioles  glabrous 15.  V.  odontophora. 

Petioles  retrorse-pubescent 16.  V.  montanensis. 

Stipules  more  or  less  laciniate 17.  V.  subvestita. 

Annual  or  short-lived  perennial;  stipules  leaf-like    ....     18.  V.  Rafinesquii. 

1.  Viola  pedatifida  Don,  Gard.  Diet.  1:  320.  1831.  Acaulescent,  the 
leaves  and  scapes  from  short,  thick,  vertical  rootstocks:  leaves  pedately  dis- 
sected or  flabellately  palmate  or  temate,  the  segments  temately  or  pinnately 
divided  into  broadly  linear  segments,  minutely  pubescent  or  glabrate:  scapes 
and  leaves  subequal,  1-2  dm.  high:  flowers  blue  or  shading  toward  white;  the 
lateral  petals  bearded:  capsules  about  10  mm.  long,  those  from  the  abundant 
cleistogamous  flowers  short-peduncled.  V.  delphinjfolia.  (V.  hiternata 
Greene,  PI.  Baker.  3:  12.  1901;  V.  SheUonii  Rydb.  Fl.  Col.,  not  Torr.)— From 
the  Rocky  Mountains  to  the  Mississippi. 

2.  Viola  biflora  L.  Sp.  PL  936.  1753.  Stems  2  or  more  from  a  short  vertical 
rootstock,  1-2  dm.  long,  weak,  ascending,  about  2-leaved,  and  1-  or  2-flowered 
at  summit:  leaves  nearly  glabrous,  round-reniform,  with  narrow  sinus,  2-3  cm. 
broad;  stipules  green  and  entire:  flowers  small:  sepals  Hnear-oblong:  petals 
yellow  with  dark  purple-brown  striae,  spur  short  .-—Colorado;  seemingly  the 
same  as  the  old-world  form. 

3.  Viola  atriplicifolia  Greene,  Pitt.  3:  38.  1896.  Dwarf,  the  whole  stem 
including  the  petioles  and  longer  peduncles  about  5  cm.  high:  herbage  cin- 
ereously  puberulent,  leaf-margins  not  ciliate;  petioles  3-4  cm.  long;  the  lamina 
mostly  less  than  12  mm.  long,  that  of  the  lowest  leaf  broader  than  long,  all 
truncate  at  base  and  angularly  but  not  deeply  5-7-lobed,  or  the  uppermost 
3-lobed  and  hastate:  flowers  small,  yellow,  the  upper  pair  of  petals  red-purple 
externally. — Dry  hills,  Yellowstone  National  Park. 

3a.  Viola  atriplicifolia  Thorii  A.  Nels.  Nearly  glabrous  and  the  leaves 
merely  coarsely  dentate.  (V.  Thorii  A.  Nels.  Bull.  Torr.  Bot.  Club  27:  193. 
1900.) — Mountains  of  Yellowstone  Park,  Montana,  and  probably  westward. 

4.  Viola  Nuttallii  Pursh,  Fl.  Am.  Sept.  1:  174.  1814.  Roots  semifleshy, 
often  branched  or  fascicled:  stems  several,  short,  spreading:  leaves  oblong- 
lanceolate  to  nearly  linear,  3-6  cm.  long,  tapering  to  the  margined  petiole 
which  usually  exceeds  the  blade,  more  or  less  puberulent,  entire  or  obscurely 
repand-denticulate:  peduncles  mostly  shorter  than  the  leaves:  sepals  lanceo- 
late, acuminate:  petals  yellow,  8-12  mm.  long,  glabrous  or  slightly  bearded: 
stigma  bearded:  capsule  subglobose. — ^From  the  Rocky  Mountain  plains  into 

5.  Viola  vaUicola  A.*  Nels.  Bull.  Torr.  Bot.  Club  26:  128.  1899.  Low,  cau- 
lescent, glabrous  or  puberulent,  from  a  short  rootstock  with  fascicled  fleshy 
roots:  stems  few,  short  or  at  length  10-15  cm.  long:  leaves  entire,  ovate, 
mostly  obtuse,  the  base  rounded  or  (in  the  broadest)  subcordate,  2-5  cm. 
long,  on  petioles  as  long  or  longer:  peduncles  mostly  shorter  than  the  leaves: 
sepals  lanceolate:  petals  yellow,  streaked  with  purple,  10-14  mm.  long:  cap- 
sules oval  with  many  large  ovoid  seeds.  (F.  physalodes  Greene,  PI.  Baker. 
3:  12.  1901.)— Moist  mountain  valleys;  Dakota  and  Colorado. 

BOCKY  MT.  BOT. — 21 
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6.  Viola  erectifolia  A.  Nels.  Bot.  Gslz.  29:  143.  1900.  Stems  short,  from 
a  single  taproot :  leaves  usually  erect,  elliptic  to  lanoe-oblcHig,  entire  (x*  repand- 
denticulate,  sparsely  pubescent  especially  on  margins  and  vans,  or  ^abrate, 
3-8  cm.  long  on  somewhat  longer  petioles:  peduncles  6-12  cm.  long,  rardly 
surpassing  the  leaves:  flowers  ko-ge:  sepals  linear,  7  mm.  long:  petals  yellow, 
tinged  or  streaked  with  purple,  the  laterals  short-hirsute  below  the  middle. 
(r.  gamvhopetala  Greene.  PI.  Baker.  3:  11.  1901.) — ^In  the  higher  mountains; 
from  Cok»:ado  to  Montana* 

7.  Viola  lingoaefolia  Xutt.  ex  T.  A  G.  Fl.  1:  41.  1S38.  Kature  plant  2-3 
dm.  high,  subcaulescent,  from  a  slender  rootstock;  leaves  long-petioled,  ob- 
lanceolate,  obtuse,  decurrent  upon  the  petiole;  margins  ciliate  and  obscurdy 
denticulate;  surfaces  more  or  less  white-nirsute:  flowers  surpassing  the  leaves, 
bright  yellow,  faintly  veined  with  purple,  the  lateral  petals  slightly  bearded: 
sepals  narrowly  linear,  finely  ciliate.  (  V^  flarcriren*  Pollard,  BulL  Torr.  Bot. 
Club  24:  405.  iS97;.— Utah  and  Idaho  to  Oregon. 

8.  Viola  blanda  WiUd.  Hort.  Berol.  PI.  24.  1806.  .Acaulescoit  from  dea- 
der running  rootstocks,  and  more  or  less  stoloniferous:  leaf-blades  ovate, 
orbicular,  or  reniform,  crenate,  ^brous  or  neariy  so,  1-3  cm.  long,  on  loneer 
petioles:  peduncles  3-10  cm.  long,  usually  surpassing  the  leaves;  flowers  white, 
fragrant:  the  sepals  lanceolate:  the  3  lower  petals  pur]:Je-veiiied  and  ^i'Baa^ 
beardless:  capsule  oval.  White  Swekt-violet.  (V.  LeConteana  Rydb.  Fl 
Col.,  not  Don:  V.  Madoskeyi  Rydb.  Fl.  Col.,  not  Lloyd). — ^Wct  stream  banks 
in  the  mountains. 

9.  l^la  palostris  L.  Sp.  PI.  934.  1753.  Glabrous  and  acauleseait,  from 
slender  creeping  rootstocks,  stoloniferous:  leaves  ovate  to  reniform,  crenate, 
3-4  cm.  long,  on  longer  petioles:  scapes  5-15  cm.  high,  geno^ally  surpasBing 
the  leaves:  flowers  lilac  to  white,  streaked  with  darker  veins;  sepals  ovate, 
mostly  obtuse;  spur  short  and  saccate. — Marshy  meadows;  Colorado,  north- 
ward  And  esstivard 

10.  Viola  nephrophyDa  Greene,  Pin.  3:  44.  1896.  Qosely  alhed  to  the 
preceding,  but  larger  and  not  stoloniferous,  and  from  a  short,  thickened,  ver- 
tical rootstock:  leaves  firm,  ^brous,  reniform  to  CHi>icular,  crenate,  2-3  on- 
broad,  on  somewhat  longer  petioles;  the  later  ones  much  larger,  often  tending 
to  ovate-cordate  in  outline,  on  lengthened  petioles:  scapes  slender,  from 
shorter  than  to  somewhat  surpassing  the  leaves:  sepals  oblong,  obtuse,  3-nefired, 
scarious-margined:  petab  purple  or  violet  but  white  at  base,  with  dark  veiofl^ 
more  or  less  ^-illous:  cleistogamous  flowers  on  short,  slender,  ascending  ffe- 
duncles:  seeds  large,  exactly  obovate. — Common  in  open  woods  on  mow 
bottom  lands  throughout  our  range. 

11.  Yioika,  retnsa  Greene,  Pitt.  4:  6.  1899.  Low,  stout,  ^broos.  and  acan- 
lescent;  the  erect  rootstock  short  and  thick:  the  early  leaves  small,  subreni- 
form:  the  later  successively  cordate-ovate  and  deltoid-ovate  with  an  abrupt 
acumination,  all  with  broad,  open  sinus  and  with  the  blade  tapering  more  or 
less  to  the  petiole,  cienate-serrate:  peduncle  stout,  5-15  cm.  nigh,  ab^Hit  as 
long  as  the  leaves,  with  triangular-subulate  bracteoles  above  the  mkldle:  se- 
pals lanceolate,  scarious-margined,  nerveless:  petals  spatulate  or  oblong; 
ret  use  or  obtuse  at  apex,  purple  or  violet  (blue  ?;.  three  of  them  somewhat 
bearded  at  base. — Colorado  and  Wvoming. 

12.  Viola  canadensis  L.  Sp.  Fl.  936.  1753.  Xeariy  ^abrous,  1-3  dm. 
high,  fran  an  aseending  rootetock:  leaves  thin,  cordate  or  broader,  eitlier 
abruptly  or  gradually  acuminate:  stipules  entire,  lanceolate,  acuminate, 
scarious:  peduncles  shorter  than  the  leaves,  slender,  axillary-:  sepals  linear- 
lanceolate,  scarcely  auricled:  petals  from  pale  violet  to  neariy  white,  purple- 
veined,  with  yellowish  base:  capsules  pubescent. — Seemingly  within  ournn^e; 
common  eastward. 

12a.  Viola  canadensis  Rydbergn  ^Greene)  House.  Scabro-puberolent  oo 
the  veins  and  leaf-margins.  <V.  Rydbergii  Greene,  Pitt.  5:  27.  1902.)— Tlie 
more  usiial  Rockv  Mountain  form. 

126.  Viola  canadensis  scopulorom  Gray,  Bot.  Gaa.  11:  291.  1886.  A 
small,  depreaaed,  neariy  glabrous  form. — Gallons  and  clifiiB;  oentnd  Coloimdo. 
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13.  Viola  bellidifolia  Greene,  Pitt.  4:  292.  1901.  Dwarf  and  tufted,  ap- 
pearing as  if  acaulescent,  only  4-7  cm.  high,  glabrous:  leaves  more  or  less 
succulent,  ovate  to  subcordate,  5-10  mm.  long,  on  rather  long  petioles, 
entire  or  crenate :  peduncles  numerous,  from  shorter  than  the  leaves  to  much 
surpasfiftng  them:  sepals  oblong-lanceolate,  acute:  corolla  less  than  1  cm.  long, 
the  spur  relatively  long,  violet-purple  above,  lighter  below  with  purple  veins. 
{V.  demissa  Greene,  PI.  Baker.  3:  10.  1901.)— Subalpine;  Colorado  and 
Wyoming. 

14.  Viola  adunca  Smith,  in  Rees  Cvcl.  37:  pi.  63.  1802-20.  Glabrous  or 
nearly  so,  1-3  dm.  high,  tardily  stoloniferous  with  cleistogamous  flowers: 
leaves  ovate,  more  or  less  cordate  at  base,  obscurely  crenate,  1-4  cm.  long: 
peduncles  usually  surpassing  the  leaves:  flowers  violet  to  purple,  or  almost 
white:  petals  10-15  mm.  long,  the  lateral  ones  bearded;  spur  as  long  as  the 
sepals,  rather  slender,  somewhat  curved  or  hooked. — Probably  coming  into 
our  range  from  the  northwest. 

14a.  Viola  adunca  longipes  (Nutt.)  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  163. 
1900.  Quite  glabrous,  the  long-peduncled,  dark  purple  flowers  with  a  short, 
straight,  thick  spur. — In  mountains  from  northwestern  Colorado  through  Utah 
and  Wyoming  to  Montana. 

15.  Viola  odontophora  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  164.  1900.  The 
slender  woody  branches  of  the  caudex  from  a  woody  taproot:  stems  several, 
slender,  with  a  fine  puberulence  or  nearly  glabrous,  5-15  cm.  long,  quite 
leafy:  leaves  crenate,  ovate  or  ovate-trigonous,  obtuse  or  acute,  truncate  or 
subcordate  at  base,  sparsely  puberulent  on  both  faces  or  glabrate,  15-25  mm. 
long;  petioles  glabrous,  slender,  2-5  cm.  long:  peduncles  about  equaling  or 
sometune  surpassing  the  leaves:  sepals  lanceolate,  glabrous:  petals  purple  or 
violet,  the  lateral  ones  bearded;  the  spur  half  as  long  as  tne  petals,  often 
somewhat  inflated  at  the  tip,  occasionally  with  an  inconspicuous  lateral 
tooth. — Moist  loamy  banks;  Colorado  to  Montana. 

16.  Viola  montanensis  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  263.  1900.  Root- 
stock  slender,  woody:  stems  slender,  1-2  dm.  high,  subscabrous  with  sparse, 
short,  reflexed  hairs:  stipules  linear-lanceolate:  petals  blue  or  violet,  with 
yellowish-white  base  and  spur:  capsule  ovoid.  (V.  retroscabra  Greene,  Pitt. 
4:  290.  1901;  F.  ma/nocna  Greene,  PI.  Baker.  3:  11.  1901.)— From  Montana 
to  Colorado. 

17.  Viola  subvestita  Greene,  Erythea  5:  39.  1897.  Finely  puberulent 
throughout,  subcaespitose,  4-7  cm.  high:  leaves  broadly  ovat^,  usually  sub- 
cordatCj  1-2  cm.  long:  peduncles  scarcely  longer  than  the  leaves:  flowers 
small,  light  blue;  spur  half  as  long  as  the  petals.    (V.  monticola  Rydb.  Mem. 

.  N.  Y.  Bot.   Gard.   1:  264.  1900.) — Across  the  continent  through  northern 
Wyoming  and  Montana. 

18.  Viola  Rafinesquii  Greene,  Pitt.  4:  9.  1899.  Stems  slender,  glabrous, 
6^15  cm.  long:  leaves  oblong-lanceolate  to  ovate,  entire  or  crenate-dentate, 
1-2  cm.  long;  stipules  leaf-like,  pinnatifid  or  laciniate:  sepals  linear,  nearly  as 
long  as  the  small,  bluish  or  yellowish-white,  sometimes  purple-spotted  petals. 
Wild  Pansy. — Colorado  and  eastward. 

2.  HYBANTHUS  Jacq. 

Low  herbs  or  suffruticose  plants,  with  alternate  or  opposite  leaves  and 
solitary,  axillary  peduncles.  Sepals  more  or  less  unequal,  not  auricled.  Petals 
very  unequal;  the  two  upper  snorter;  the  lower  one- very  large,  with  dilated, 
more  or  less  gibbous  or  concave  claw.  Stamens  approximate,  the  anterior 
ones  each  furnished  with  a  nectariferous  gland  at  the  base.  Capsules  and 
seeds  much  as  in  Viola. — lonidium  Vent. 

1.  Hybanthus  verticillata  (Ort.)  A.  Nels.  Somewhat  pubescent,  stem 
branched:  leaves  opposite  or  more  rarely  alternate,  entire  or  remotely  serru- 
late; the  lower  from  lanceolate  to  oblong  or  obovate;  the  upper  linear,  obtuse 
or  acute,  usually  3-4  times  as  long  as  the  linear  stipules:  peduncles  slender, 
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4-12  mm.  long,  artieulated,  bibtacteolate:  flowefs  small:  capsules  gjabfroos: 
seeds  taming  black.  Jomdium  Uneare  Torr.r  Caleeolaria  vertieHlaia  (Ort.) 
Kmits,  Rev.  Gen.  PL  41.  1891. 


77.  LOASACEAE  Reichenb.    Loasa  I  aiolt 

Herbaceous  plants  with  either  stinging  or  jointed  and  loo^b-baibed  haiis, 
no  stipules,  calyx-tube  adnate  to  a  1-celled  ovary,  parietal  placentae,  and  m. 
sin^  style.  Stamens  usually  very  num^ous,  some  of  the  outer  occasiooally 
petalcud.    Flowers  pofect,  oft^i  showy. 

MEHTZELIA  L.« 

Erect,  the  stems  becoming  idiite  and  rfiining.  Leaves  attemate,  mostly 
coarsdy  toothed  or  pinna tifid.  Flowers  cymose  or  solitary,  orange  or  golden- 
yellow  to  white.  Calyx-tube  cjiindrical  or  turbinate;  the  hmb  5-lobed. 
Petals  5  or  10.  Stamens  inserted  below  the  petals  on  the  throat  of  the  calyx. 
Ovar^  truncate  at  the  sunmiit;  stjie  S-cleft,  the  lobes  often  twisted.  Caprale 
opoung  usually  irregulariy  at  the  apex. 

PeCab  5,  anall:  fikunents  all  filiform;  seeds  not  winged. 

Leaves  pecioled 1.  M.  dbgpaperm^ 

Leaves  sessile. 
Seeds  tubercalate. 

Leaves  broad,  merely  toothed 2.  M.  i«*^gnfia 

Leaves  narrow,  entire  to  sinnate-pinna tifid  .       3.  M.  albieaaiia. 

Seeds  amoc^  or  striate. 

Stents  slender  and  sparsely  brancbed 4.  M.  dispciaa. 

Stems  low.  numerously  and  eomoairtly  branched  .         .       5.  M. 

Petals  5  or  10.  iarse:  filaments  often  dikted-petaloid. 
Flowers  white  or  merdy  yellowish. 

Seeds  marsixied  bat  not  winged 6.  M.  < 

Seeds  ccHispiciioiisiy  wingea .       7.  I' 

Flowers  yellow. 

Seeds  margined  but  not  winged. 

Stems  smooth 8.  M.  4 

Stems  poberulent 9.  3i.i 

Seeds  evidently  willed. 

Petals  10.  large:  blamenu  filiform. 

Seeds  tuberculate .     10.  M.  1m  ■!<  siilii. 

Seeds  smooth 11.  M.  wprr'tnam. 

Petals   5.   smaller;   some  of  the  filamenta  dilated  and  an- 

theriferous 12.  M.  pamHa. 

1.  MentzeHa  oligospenna  Xutt.  T.  &  G.  Fl.  X.  A.  1:  533.  1S40. 
with  multibarbate  hairs,  dichotomously  branched,  brittle,  2-8  dm. 
leaves  ovate-lanceolate,  cuneate  at  the  base,  incisely  toothed  or  ; 
lobed  and  angled,  .^7  cm.  long,  sbort-petioled:  petals  5,  cuneate-obkng; 
cuspidate,  entire,  a  little  longer  than  the  20  or  more  stamens,  golden-yeiknry 
expanding  in  •ninshine,  e^'anescent:  filaments  all  linear:  capsule  narrow, 
G-12-5eeded:  seeds  oblong,  irregular,  not  wingerJ.  (M.  SeUonii  Greene, 
Er\-thea  3:  70.  1S9.5.; — Extending  into  our  range  from  the  Mtasissi|HM  TaDeT. 

2.  Mentzdia  latifolia  (Rydb.>  A.  Neb.  Stout  annual,  3-5  dm.  hi^ 
branched:  leaves  sessile,  ovate  or  ovate-lancec^te,  coarsely  toothed  or  entire, 
5-10  cm.  long.  2-3  cm.  wide:  sepab  lanceolate,  2.5-3  mm.  long:  petals  obovste- 
spatulate,  about  5  mm.  long:  capsule  linear,  c>'lindric,  2.5-3  cm.  kmg,  about 
2.5  mm.  thick,  sessile:  seeds  prismatic,  muriculate.  (AcroUitia  latifoliaSjdb. 
BuU.  Torr.  Bot.  Club  31:  567.  1904.)— Mountains  of  Colorado. 

3.  Xentzefia  albicatifis  Dou^.  Hook.  Fl.  Bor.  Am.  1:  222.  1S33.  Low, 
neariy  ample  or  branching  from  the  base,  1-3  dm.  hig^:  stem  very  pale,  be- 

*  This  «mTts  haf  been  the  sobjeet  of  mwrh  disrasBMn  m  rerent  >-ears.  Naturally  wmdBy 
separated  into  two  seetiona,  the  larse-flovered  forms  were  ereeted  into  a  cenns  OBiler  t&ie 
name  HatperatUr,  This  sroup  has  matie  been  soeeessnrdj  refarfed  to  Toultna  amd  to 
S'MttafHa,  while  the  other  or  snalMkywcred  group  has  been  cuDed  AtrvUmm^ 
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coming  white  and  polished,  nearly  glabrous:  leaves  lanceolate  to  linear,  from 
nearly  entire  to  deeply  sinuate-pinnatifid,  sessile  or  nearly  so,  scaorous: 
flowers  small,  solitary  or  in  loose  clusters,  not  bracteolate:  petals  5,  yellow, 
obovate,  about  4  mm.  long,*  scarcely  longer  than  the  suDulate-lanceolate 
calyx-segments:  filaments  ^-40,  subulate-filiform:  capsule  linear-clavate: 
seeds  numerous,  irregularly  angled  with  obtuse  margms,  rather  strongly 
tuberculate.  (M.  Tweedyi  and  M,  tenerrima  Rydb.  Mem.  N.  Y.  Bot.  Gard. 
1:  271.  1900;  Af.  ctenophora  Rydb.  BuU.  Torr.  Bot.  Club  28:  33.  1901; 
M,  gracilis  Rydb.  1.  c.  566.  1904.) — ^Frequent;  on  slopes  and  dry  banks, 
often  in  partial  shade;  throughout  om*  range  and  far  westward. 

4.  Mentzelia  dispersa  (Wats.)  Proc.  Am.  Acad.  11:  137.  1876.  A  slender 
annual,  usually  about  3  dm.  high:  leaves  narrowly  lanceolate,  sinuate-toothed 
or  sometimes  entire,  rarely  pinnatifid,  the  uppermost  often  ovate:  flowers 
small,  mostly  approximate  near  the  ends  of  the  branches:  calyx-lobes  2  nun. 
long,  little  shorter  than  the  five  spatulate  or  obovate  petals:  fdaments  not  di- 
lated: capsule  narrowly  linear-clavate,  15-25  mm.  long:  seeds  very  often  in 
a  single  row,  angular  and  somewhat  rhombohedral,  more  or  less  grooved  upon 
the  angles,  very  nearly  smooth,  1  mm.  long. — Colorado  to  Montana  and  west 
to  Washington. 

5.  Mentzelia  compacta  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  275.  1898. 
Annual,  2-2.5  dm.  high,  nimierously  and  compactly  branched:  stems  whitish, 

gubescent,  somewhat  brittle:  leaves  niunerous,  sessile,  entire,  obtuse,  from 
roadly  linear  at  base  to  almost  oval  at  summit,  generally  ovate-oblong, 
2-3  cm.  long,  rough-hirsute,  more  coarsely  and  sparsely  so  above:  flowers 
y^ellow,  small,  numerous,  in  compact  cymes  at  the  ends  of  the  branches,  ses- 
sile, about  3  mm.  broad:  calyx-lobes  lanceolate-ovate,  shorter  than  the  corolla: 
petals  obovate,  about  4  mm.  long:  stamens  15,  anthers  small,  subspherical: 
capsule  linear-clavate,  10-13  mm.  long,  10-12-seeded:  seeds  in  one  compact 
row,  smooth,  longitudinally  groove-angled,  in  form  from  frustra  of  triangular 
prisms  to  rhomboidal  cuDoids,  faces  about  1  mm.  long. — Wyoming  and 
northward. 

6.  Mentzelia  decapetala  (Pursh)  Urban  and  Gilg.  in  Engl.  &  Prantl  Nat. 
Pfl.  Fam.  3:  111.  1894.  Roughish-pubescent,  stout,  seldom  over  6  dm.  high: 
leaves  oval,  lanceolate  or  oblong,  acute  or  acuminate,  sinuate-pinnatifid, 
5-15  cm.  long,  the  upper  sessile,  the  lower  petioled:  flowers  mostly  solitary, 
terminal:  petals  10,  about  twice  as  long  as  the  lanceolate  calyx-lobes:  fila- 
ments all  filiform,  verjr  numerous  (200-300):  capsule  oblong,  3-5  cm.  long: 
seeds  numerous,  margined,  not  winged.  M.  ornata. — From  Montana  to 
^jAnr  JLipxiPO  d.nd  Tpx9.s 

7.  Mentzelia  nuda  (Pursh)  T.  &  G.  Fl.  N.  A.  1:  535.  1840.  Rough  with 
minute  pubescence,  slender,  3-15  dm.  high,  the  stems  light-colored:  leaves 
lanceolate  or  oblong-lanceolate,  acute,  usually  sharply  and  deeply  dentate, 
or  the  upper  pinnatifid,  2-8  cm.  long:  petals  10,  about  twice  as  long  as  the 
lanceolate  calyx-lobes:  calyx-tube  usually  not  bracteolate:  stamens  100  or 
more,  the  outer  ones  somewhat  petaloid:  capsule  oblong,  1.5-2.5  cm.  long, 
about  6  mm.  thick:  seeds  numerous,  wing-margined.  (M.  stricta  Osterh. 
Bull.  Torr.  Bot.  Club  29:  174.  1902;  M.  Rtisbyi  Wooton,  Bull.  Torr.  Bot. 
Club  25:  261.  1898.)-— Plains;  Montana  to  New  Mexico. 

8.  Mentzelia  chrysantha  Engelm.  Brand.  Bull.  U.  S.  Surv.  Terr.  2:  237. 
1876.  Stems  3-6  dm.  high,  branching:  leaves  ovate-lanceolate,  the  lower 
narrowed  towards  the  base:  flowers  subsessile:  petals  12-18  mm.  long,  acute, 
often  fewer  than  10,  the  innermost  smaller  and  antheriferous:  seeds  narrowly 
margined  but  not  winged.— Southern  Wyoming  to  Colorado  and  Utah. 

9.  Mentzelia  multiflora  (Nutt.)  Gray,  PI.  Fendl.  48.  1848.  Stems  scabrous, 
branching  freely,  2-4  dm.  high:  leaves  generally  deeply  sinuate-pinnatifid, 
attenuate  below:  petals  yellow,  abruptly  pointed,  12-20  mm.  long,  exceed- 
ing the  subulate  calyx-segments:  outer  filaments  noticeably  dilated:  capsule 
short,  obconic  with  broad  summit:  seeds  few,  broadly  winged.  (Af.  laciniata 
Rydb.  1.  c.  31 :  566.)^-€olorado  to  New  Mexico. 

9a.  Mentzelia  multifk>ra  densa  (Greene)  A.  Nels.    Freely  branched,  short- 
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Ihred  peremual;  scaredy  different  from  the  spedeA.    (If.  detua  Greene,  Pitt. 
3:  99.  1900.)— Soiith»ik  Colorado. 

10.  Mentzefia  kevkaiifis  (Dou^.)  T.  A:  G.  H.  N.  A.  1:  533.  1^10.  Stout, 
5-9  dm.  high,  bnmchmg:  leaves  lanceolate,  5-20  cm.  long:  flowers  sesdle  on 
short  branchlets,  very  large,  h^t  yellow,  opening  in  sunshine:  calyx-tube 
naked,  the  lobes  24—30  mm.  l<«g:  petals  acute  at  each  end,  5-7  cm.  long,  the 
filam«it8  and  slender  style  a  little  shorter:  cap»ale  30  nmi.  long,  6-S  nun.  in 
dMuneter:  se^ls  very  minutely  tuberculate. — ^Tyoming  and  Montana  to  the 
Pacific  States. 

11.  Kentzelia  specioaa  Osiesh.  Bull.  Torr.  Bot.  dub  28:  6S9.  1901.  Per- 
ennial, finely  pubescent,  glandular  on  the  pedicels  and  ovary,  corymbosely 
branched  from  near  the  base:  the  leaves  linear  to  obkmg,  snuate-dentate  to 
sinuate-fMnnatifid,  the  lower,  including  the  narrowly  winged  petiole,  10-15  cm. 
long,  hispid  on  both  sides:  flowers  yellow,  num^ous,  vespotine,  the  eaiiier 
ones  sessile,  the  others  on  pedicels  1-2  cm.  long:  petals  10,  the  5  outer  ones 
whitish  on  the  outside,  2  cm.  long  and  8  mm.  wide  at  the  widest  portian, 
narrowed  to  a  claw  which  is  nearly  half  the  loigth  o€  the  whole  petal;  the  5 
inner  ones  narrow  and  not  more  tlian  half  the  size  of  the  outer,  a  nmnber  of 
the  outer  filaments  also  petal<Hd:  the  capsule  a  little  more  than  2  cm.  kng; 
striate:  the  seeds  round,  winged,  mature  <Mies  anooth,  L  e..  not  punctate. 
(3/.  finuata  Rvdb.  L  c.  566. >— Colorado. 

12.  MefitreKa  pmmla  Xutt.  T.  &  G.  1.  c.  Steins  2-3  dm.  high,  rough  with 
a  minute  barbed  pubescence,  whitish,  branching  towards  the  summit:  leaves 
lancedate,  sinuate,  toothed,  or  pinnatifid,  the  lower  ones  peticJed,  the  upper 
sessile:  flowers  solitary  or  three  togetho',  terminating  the  loose  flowomg 
branches,  lightly  pedicellate,  with  one  or  two  linear-setaceous  bracts  at  the 
base:  petals  10,  mnceoiate.  acute,  spreading,  IcMiger  than  the  lanceolate- 
subulate  calyx-lobes,  the  inn^-  ones  smaller:  stamens  very  numerous,  the 
outer  filaments  flat  and  somewhat  dilated:  capsule  clavateHytindrical,  3- 
valved:  seeds  numerous,  winged. — Colorado. 

12a.  Mentzefia  pnmiia  multicatifis  (Osterfa.)  A.  Xels.  Leaves  all  narrow, 
the  imper  entire:  stem  glabrate  below:  seeds  scarcelv  winged.  {TauUrta  tmtl- 
tieaulii  Osterh.  BulL  Torr.  Bot.  Club  30:  236.  1903.}— W<A»tt,  Colorado. 

78.  CACTACEAE  Lindl.    Cactus  Family 

Green,  fleshy,  and  thickened,  persistent,  mostly  leafless  {rfants,  of  peculiar 
aspect.  Globular  or  columnar,  tuberculated  or  ribbed,  or  jointed  and  often 
flattened,  usually  armed  with  bundles  of  spines  from  areolae.  Flow^s  with 
numerous  sepals,  petals,  and  stamens,  usually  in  many  rows,  the  .cohering 
bases  of  all  of  which  coat  the  inferior,  1-edled,  many-ovuled  ovary,  and  above 
it  form  a  tube  or  cup  nectariferous  at  base.  Stjde  1,  with  several  or  nimier- 
ous  stigmas.    Fruit  a  pu^y  or  rarely  dry  1-eelled  berry. 

Stems  globose,  ovai  or  oroid,  onmUy  not  jointed;  leares  wanting  spines 
noK  ba/bed. 
FlovcTs  from  benreen  the  tubercles:  ovary  naked  .1.  MamiDbria. 

Floven  from  tbtt  tubeicka  or  tha  nba;  orwy  9taJtj  (the  imbricated 
aepab). 
Flowers  neariy  terminal,  arising  near  the  ymmg  or  just  forming 

areolae 2.  Krhhwxact—. 

Flovers  lateral,  arising  near  the  older  apme-beanns  areolae  3.  Erhinoceieua. 

Stems  flat  or  eyUndricad  and  eonsfneatMieiy  jointed;  leares  sma!L  earijr 

deddnoas;  bridles  barbed 4.  OpuntML 

1.  MAMTTXAUTA  Haw.    Ball  Cagtts 

Small,  more  or  less  ^oboee  or  oval,  simile  or  caes{Mtose  plants,  the  spine- 
bearing  areolae  borne  on  cylindrie,  ovaL  conical,  or  angular  tubercles  which 
cover  the  body  of  the  plam.    FIowctb  about  as  long  as  wide,  the  tube  earn- 
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panulate  or  funnel-shaped,  from  the  axils  of  the  tubercles,  fully  open  in  sim- 
light  and  onlv  for  a  few  hours.  Ovary  often  hidden  between  the  bases  of  the 
tubercles  and  naked,  as  is  also  the  exserted  succulent  berry. 

Flowers  yellowish-green;  central  spine  mostly  solitary,  or  wanting. 

Plants  simple  (single) 1.  M.  missouriensis. 

Plants  caespitose  2.  M.  similis. 

Flowers  red  or  purple;  central  spines  3-12. 

Central  spines  about  4,  brown        .         .         .         .         .         .         .  3.  M.  vivipara. 

Central  spines  3-12,  purple 4.  M.  neomexicana. 

1.  MamiUaria  missouriensis  Sweet,  Hort.  Brit.  171.  1827.  Globose,  3.5 
cm.  in  diameter,  simple  or  nearly  so:  tubercles  ovate-cylindrical,  12-14  nam. 
long,  slightly  grooved:  radial  spines  13-17,  straight,  whitish,  setaceous, 
somewhat  unequal,  8-10  mm.  long;  central  spine  more  robust,  straight  and 
porrect,  puberulent,  10-12  mm.  long,  often  wanting:  flowers  about  2.5  cm. 
long,  yellow  or  reddish:  stigmas  2-5:  fruit  globose,  scarlet,  6-8  mm.  in  diam- 
eter: seeds  globose,  black  and  pitted,  0.8-1.1  mm.  in  diameter. — On  the 
plains;  Montana  to  Kansas  and  Colorado. 

2.  Mamillaria  similis  Engelm.  Bost.  Joum.  Nat.  Hist.  5:  246.  1845. 
Closely  related  to  the  preceding  but  caespitose,  with  12-15  puberulent  ra- 
dial spines,  the  central  very  often  wanting,  larger  flowers  (2.5-5  cm.  long), 
fruit  and  seeds  (1.6-2.2  mm.  in  diameter),  and  5  stigmas.— -Colorado  (?)  to 
Oklahoma  and  Texas. 

3.  Mamillaria  vivipara  (Nutt.)  Syn.  Succ.  Suppl.  72.  1819.  Low  and 
depressed-globose^  usually  proliferous  and  caespitose  (forming  large  masses), 
but  sometimes  smiple:  tubercles  terete  and  loose,  Ughtly  grooved:  radial 
spines  12-20,  stiff  and  white,  often  dark-tipped,  6-8  mm.  long;  central  spines 
usually  4,  brownish,  8-12  mm.  long,  3  spreading  upwards,  the  lowest  stouter 
and  snorter  and  deflexed:  flowers  about  3.5  cm.  long  and  even  broader  when 
expanded,  bright  purple:  stigmas  pointed  with  a  short  mucro:  fruit  oval,  pale 
green,  juicy,  12-18  mm.  long:  seeds  yellowish-brown. — On  the  foothills  and 
eastern  plains  of  the  Rocky  Mountains,  from  the  Canadian  border  to  Colorado. 

4.  Mamillaria  neomexicana  (Engelm.)  A.  Nels.  Globose  to  short-cylin- 
drical, simple  or  branched  from  the  base,  only  a  few  cm.  high:  radial  spines 
12-40,  white  with  dusky  apex;  centrals  3-12,  purplish:  flowers  3-5  cm.  long 
and  about  as  broad,  violet  to  dark  purple:  seeds  obovate,  pitted,  less  than 
2  mm.  long.  [Cactus  radiosua  neomexicanus  (Engelm.)  Coult.  Rev.  N.  A.  Sp. 
Cactus,  etc.,  120.  1894.] — Utah  and  Colorado,  southward  and  eastward  to 
Mexico. 

2.  ECHINOCACTUS  Link  &  Otto 

Mostly  larger  plants,  globose  or  depressed,  or  ovate,  or  rarely  subcylindric, 
simple  or  very  rarely  caespitose.  The  si)ines  on  the  more  or  less  vertical  ribs. 
Flowers  contiguous  to  ana  above  the  spines  (on  the  new  growth  of  the  plant, 
often  from  the  nascent  woolly  areolae  and  therefore  more  or  less  vertical). 
Ovary  covered  with  sepaloid  scales  which  are  naked  or  woolly  in  their  axils. 
Fruit  succulent  (edible),  or  sometimes  dry,  covered  with  the  persistent  scales, 
sometimes  enveloped  in  copious  wool,  and  usually  crowned  with  the  persistent 
renmants  of  the  nower. 

Stems  with  tubercles,  mostly  in  spiral  rows. 

Radiating  spines  fewer  than  10;  centrals  fewer  than  5  .         .         .         .1.  E.  elaucus. 

Radiating  spines  more  than  10;  centrals  more  than  5  .  .  .  .  2.  E.  Simpsonii. 
Stems  with  vertical  and  definite  ridges 3,  E.  Whipplei. 

1.  Echinocactus  glaucus  K.  Sch.  Gesamth.  Kakteen  438.  1899.  Simple, 
sometimes  proliferous,  depressed-globose  or  ellipsoidal:  ribs  entirely  broken 
up  into  glaucous  tubercles  arranged  in  about  8-13  rows:  radial  spines  8  or  9, 
centrals  1-3:  flowers  rose-color:  ovary  scaly,  glabrous. — Colorado. 

2.  Echinocactus  Simpsonii  Engehn.  Trans.  St.  Louis  Acad.  2:  197.  1863. 
Subglobose  or  depressed,  turbinate  at  base,  simple,  often  clustered,  7.5-12.5 
CTftt  in  diameter;  ribs  3^13,  only  indici^ted  by  the  spiral  arrangement  of  th^ 
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promment  tubercles,  which  are  12-16  mm.  long,  somewhat  quadrangnhr  at 
Dase  and  cylindric  above:  radial  spines  20-30,  skoider,  rigid,  straight,  whitidh, 
8-12  mm.'  long,  with  2-5  additional  short  setaceous  ones  above;  central 
spines  ^10,  stouter,  yellowish  and  reddish  brown  or  black  above,  erect- 
spreading.  10-14  mm.  long:  flowers  1&-20  nmi.  long  and  nearly  as  broad, 
\iellowish-green  to  pale  purple:  fruit  green  and  dry,  &-7  nun.  long  and  afanoet 
as  broad:  seeds  black,  coliquely  obovate,  tuberculate,  3  mm.  long. — ^Utah  to 
Nevada. 

3.  Echinocactus  Whipple!  spinosiar  Elngelm.  Globose,  7.5  cm.  in  diam- 
eter: ribs  13:  radial  spines  9-11.  12-36  nmi.  long,  the  lower  ones  often  dusky, 
the  2  upper  ones  often  elongated,  flattened,  and  curved;  the  4  centrals  3.5-5  cm. 
long,  the  uppermost  one  flexuous  and  white,  the  other  3  a  httle  shorter, 
dusky,  all  or  aoly  the  lower  one  hooked:  flowers  about  2.5  cm.  long:  fruit  oval, 
12  mm.  long. — Southwestern  Colorado. 

3.  ECHIHOCEREnS  Engefan. 

Globose  to  cylindrical,  simple  or  caespitose.  sometimes  very  large,  with 
spine-bearing  ribs.  Flower-bearing  areolae  close  above  fully  developed,  spine^ 
bearing  areolae.  Ovar>'  bearing  bracts  which  are  naked  or  woolly  and  always 
spiny  in  the  axiLs:  stigmas  alwaj-s  green.  Fruit  succulent.  Seeds  almost 
without  endosperm.  Einbrj-o  mostly  hooked,  with  short  or  foliaceous  cotyle- 
dons.— Ceretii. 

Flowers  yei!owiA-|gre«n:  ribs  12  or  more 1.  E>  rindifloriH. 

Flowers  not  >-eCowisfa-«reen:  rib*  .5-12. 

Flowers  violet-purple;  central  spine  dark,  terete     .         .         .         .     2.  E.  Fendleri. 
Flowers  scarlet. 

Central  spine  angled. 

Rib«  5-7 3.  E.  conacaBthaa. 

Rjbs»-ll 4.  E.  Roemeri. 

Central  spine  terete 5.  E.  mggngMtim. 


smip 
terrup 

strictly  radiant.  2^  mm.  long,  laterals  loneest  and  n&iJdish-brown,  the  rest 
white  'rarely  purple .»:  central  none  or  a  single  stout,  straight  or  cur^'ed  spine 
'^rarely  a  second  more  slender  one)  12-14  mm.  long,  variegated  purple  and 
white:  flowers  2.5  cm.  long  and  wide,  greeci-sh-brown  out^e,  yellowish- 
green  within:  petals  obtuse:  fniit  elliptical  an<l  greenish,  10-12  mm.  long: 
seeds  1-1.2  mm.  long,  tuberculate. — Wyoming  to  New  Mexico. 

2.  Echinocereus  Fendleri  Engehn.  Pi".  Fen«il.  .yj.  1S40.  Ovate  or  ovate- 
cylindrical.  7.5-'3i  cm.  high,  5-7.5  cm.  in  diameter,  simple  or  branching  at 
base,  caespit'jse.  'iark  green:  ribs  '!»-I2.  straight  or  oblique,  tuberculate,  with 
are<jLie  >-14  mm.  apart:  spines  stout,  very  variiiF^le  in  length  and  color; 
ra'iLils  5-10  mostly  7;,  straight  or  curbed,  lowest  ^jtoutest.  white,  and  angu- 
Ltr.  12-25  mm.  long,  next  2  almost  as  long  I'^or  lonzer  .  more  terete,  blackish 
above  and  white  beneath  or  all  bLickish,  then  2  white  or  dark  or  variegated. 
then  2  weaker,  whiter,  and  diort^r  6-14  mm.  .  often  2  more  upper  spines 
and  sometimes  a  slender  or  stout  dark  spine  (24-:30  mm.  long)  on  upper  cdse 
of  areola;  central  1.  stout  and  very  bulbous  at  base,  curved  upwani.  reddw- 
black.  teretish,  2.5-^  cm.  long,  rarely  wanting:  flower?  deep  Tiolet-pnrple, 
6-S.5  cm.  broad:  fruit  ovate-globose,  2.5-3  cm.  long,  purpliih-green,  edible: 
seed  curved,  deeply  and  irregulariy  pitted,  1.4  mm.  Lng. — Utah  and  Ari- 
zona. 

3.  Echinocerens  gonacnnfthns  Fngelm.  k  Bigel.  Rumph.  in  Forst.  Hind. 
Cart.  Ed.  2. 806.  1886.  Ovate,  7.5-12.5  cm.  high,  simple  or  sparingly  bnmclMd 
at  base:  riba  7  (sometimes  9).  tuberculate,  with  large  areolae  12-20  nun.  apart: 

t        variously  curv^  and  flexuous:  radnk  S, 

nun.  kmg,  tower  and  laterals  qnadran- 

pedf  uppermost  one  nraek  laiprllHui 
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the  rest,  about  size  and  character  of  the  central,  which  is  soUtary,  very  stout, 
6  or  7-angled  and  deeply  furrowed,  often  flexuous,  3-6  cm.  long,  2  mm.  broad: 
flower  scarlet,  about  6  cm.  long:  fruit  and  seed  unknown. — Colorado  to  New 
Mexico. 

4.  Echinocereus  Roemeri  (Muhlenpf .)  Engelm.  &  Bigel.  1.  c  792.  Ovate, 
conoid-acutish  at  apex,  7.5-10  cm.  high,  sparingly  branched  at  base:  ribs  9-11, 
obtuse,  tuberculate,  with  areolae  8-12  mm.  apart:  spines  whitish  or  straw- 
color,  translucent  with  bulbous  base;  radials  8-12,  slender  and  rigid,  straight- 
ish,  upper  4-10  mm.  long,  lateral  12-30  mm.;  centrals  3-5  (usually  4),  very 
bulbous,  upper  hardly  longer  than  lateral  radials,  lowest  quadrangular,  often 
dusky  when  young,  2.5-7.5-  cm.  long,  porrect  or  deflexed:  flower  crimson,  8- 
10  cm.  long,  3.5-5  cm.  broad:  fruit  and  seed  unknown.  Cereus  conoideus, — 
Colorado,  southward,  and  westward. 

5.  Echinocereus  aggregatus  (Engelm.)  Rydb.  Bull.  Torr.  Bot.  Club  33:  146. 
1906.  Ovate  or  subglobose,  obtuse,  3.5-7.5  cm.  in  height,  3-5  cm.  in  diameter, 
caespitose  (mostly  in  dense  hemispherical  masses  30-100  cm.  in  diameter): 
ribs  8-11,  tuberculate,  with  areolae  6-8  mm.  apart:  spines  slender,  almost 
setaceous,  straight,  terete;  radials  8-12,  white,  6-12  mm.  long,  upper  much 
the  shorter;  centrals  1-3,  a  little  stouter,  white  or  homy,  10-20  mm.  long:  flower 
deep  crimson,  3.5-6  cm.  long,  2.5-3.5  cm.  broad:  fruit  and  seed  unknown. 
Cereus  phoeniceus. — Colorado  to  New  Mexico  and  Arizona. 

4.  OPUNTIA  MiU. 

Articulated,  much  branched  plants  of  various  shapes,  low  and  prostrate  or 
erect  and  shrub-like,  with  young  branches  bearing  small,  terete,  subulate,  early 
deciduous  leaves  and  in  their  axils  an  areola  with  numerous  short,  easily  de- 
tached barbed  bristles  and  (usually)  stouter  spines.  Flowers  mostly  large, 
diiunal,  with  very  short  cup-shaped  tubes  on  joints  of  the  previous  year  and 
on  the  same  areolae  with  the  spines.  Petals  widely  spreading.  Ovary  with 
bristle-bearing  areolae  in  the  axils  of  small,  terete,  deciduous  leaves.  Fruit  a 
succulent  or  dry  berry  marked  with  bristly  or  spiny  areolae. 

Joints  short  and  flat  (except  in  Nos.  8  and  9). 
Internodes  oval  or  orbicular. 

Fruit  pulpy,  unarmed  or  nearly  so. 

Spines  dissimilar  in  size,  1-3,  or  wanting    ,         .         ,         .       1.  O.  humifusa. 
Spines  similar,  1-8. 
Spines  not  twisted. 

Spines  1-3;  internodes  suborbicular     .         .         .         .       2.  O.  camanchica. 

Spines  5-7;  internodes  oblong 3.  O.  Schweriniana. 

Spines  twisted;  internodes  suborbicular    .         .         .         .       4.  O.  tortispina. 
Fruit  dry  and  more  or  less  spiny. 

Corolla  yellow      .         .         ,  • 6.  O.  polyacantha. 

Corolla  red. 

Fruit  nearly  unarmed;  filaments  vellow    .         .         .         .       6.  O.  xanthostemma. 

Fruit  very  prickly;  filaments  red 7.  O.  rhodantha. 

Internodes  flattened  or  subterete,  the  stem  readily  disjointing. 

Flowers  yellowish 8.  O.  fragilis. 

Flowers  pink  or  reddish 9.  O.  rutila. 

Joints  long,  subcylindric. 

An  erect  tree-like  shrub 10.  O.  arborescens. 

Spreading  or  procumbent,  freely  branched         ,         .         .         .11.  O.  Davisii. 

1 .  Opuntia  humifusa  Raf .  Med.  Bot.  2:  247.  1830.  Diffuse,  from  a  fibrous 
root,  with  obovate  or  suborbicular,  very  green  joints  7.5-12.5  cm.  long,  bearing 
elongated,  subulate,  spreading  leaves  6-8  mm.  long:  pulvini  1.8-2.5  cm. 
apart,  with  slender,  reddish-brown  bristles,  mostly  unarmed:  spines  (when 
present)  few,  mostly  only  marginal,  stout,  terete,  straight,  erect  or  spreading, 
whitish  (often  reddish  at  base  and  apex),  1.8-2.5  cm.  long,  single,  or  1  or 
2  smaller  deflexed  ones  in  addition:  flowers  sulphur-yellow  (often  with  red 
center),  6-8.5  cm.  broad:  fruit  clavate,  naked,  with  funnel-shaped  umbilicus, 
3.5-5  cm.  long  (less  than  half  that  in  diameter),  with  acid  or  sweetish  purpUsh 
pulp:  seeds  almost  regular,  compressed,  with  rather  narrow  and  thick  but 
acutish  margins,  5  mm.  broad.  0.  Rajfinesquii. — In  the  Mississippi  valley, 
and  on  the  eastetn  base  of  the  Rocky  Mountains. 
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2.  Opmitki  famMmrhira  Eneelm.  k,  Bi^  Proe.  Amer.  AcacL  3:  293.  1856. 
Pro^rate  and  extensnrelT  sprpading,  with  asceodiiig;  obovale-orfoicular  jointB 
15-17.5  cm.  long  by  13.5-17.5  cm.  broad:  palviiii  about  3  cm.  apart,  with 
few  greenish  or  yeliowish-brown  bristles,  mo^ly  armed:  spines  1-3  ^or  mar- 
ginal ones  3-6),  compressed,  reddish-brown  to  blarkirfi-brown,  palo-  at  ti^ 
3.5-7.5  cm.  kng,  the  i^^r  one  elongated  and  suberect,  the  rest  deflexed:  frtnt 
oraL  with  broad  mnbuMms.  deep  red.  sweet  and  juiey.  3.5-5  cm.  long:  seeds 
angular,  with  broad,  thick,  acute  or  obtuse  margins  and  deejay  notched  at  the 
hilum.  -1-6  m.  broad. — Cok»ado  to  Texas. 

3.  OpnntialSchwcriiiiana  K.  Sch.  Monatssdir.  Kakt.  9:  148.  1899.  Joints 
oblong,  tubttcolate:  sfMnes  5-7,  wiiite:  flowo-  yellow. — ^Reported  from  cxir 
range. 

4.  Opmitia  tortispiiia  Engelm.  1.  c.  293.  Prostrate,  with  ascending,  or- 
bicular-obovate  joints  15-20  cm.  long:  pulvini  2.5-3.5  cm.  apart,  with  yel- 
lowish bristles:  spines  3-5,  white,  angular  and  channeled,  often  s{MraIly 
twisted.  3.5-6  cm.  long,  with  2-4  more  slender  ones  (1-2.5  cm.  long)  added 
below:  flowers  sulf^ur-yellow,  6-7.5  cm.  broad:  fruit  orate,  with  broad  um- 
bilicus, 4.5-5  cm.  long:  seeds  orbicular,  regular,  and  but  slightly  notched  at 
hflum.  4-6  nmi.  broad. — Xebra^a  and  C<4orado  to  Oklahoma. 

5.  Opmitia  polyarantha  Haw.  Supf^  PL  Succ.  S2.  1S19.  Prostrate,  fonfr- 
ing  large  spreading  masses:  j<Mnts  light  green,  orbicular,  tuberculate,  5-10  cm. 
(rarely  10-15  cm.;  long:  leaves  minute.  3-4  nmi.  long:  pulvini  S-12  mm.  apart, 
with  reddish-brown  bristles  (fewer  but  longer  and  darker  than  in  other  forms), 
all  armed:  spines  S-15:  the  5-10  t' generally  6— Si  exterior  ones  radiant,  seti- 
form.  whiti^  or  reddish-variegated:  the  3-5  interkH*  ones  stout,  reddish- 
brown  'paler-tipped »,  3-5  cm.  long.  2-4  of  them  deflexed,  the  other  one 
sheading  or  suberect  and  very  stout :  flowers  yellow  (mange  within)  or  sooie- 
tones  piirple:  stigmas  5-S:  fniit  ovate,  dry.  and  spiny,  with  shallow,  flat  um- 
bilicus. 2.5  cm.  long:  seeds  irregular,  brze  5-6  mm.  broad).  Verv  varuble; 
some  of  the  forms  have  been  described.  See  Coulter's  treatment  m  Cootrib. 
U.  S.  Nat.  Herb.  3:  AZo. — Plains  on  the  eastern  base  of  the  Rocky  Mountains. 

6.  Opimtia  xantbostemma  K.  Sch.  Gesamtb.  Kakteen  735.'lS99.  Very 
branching,  erect,  low.  obscurely  green  and  sometimes  purplish:  joints  ot>- 
ovate,  tuberculate.  subareolate:  spines  2-4.  with  some  accessory  ones:  flower 
red,  stamens  yellow:  ovary  unarmed. — Colorado. 

7.  OpnntiaVbodantha  K.  Sch.  Gesamtb.  Kakteen  735.  1S99.  Branching 
oect,  low,  green:  joints  obovate  cw  oblong,  subtuberculate:  spines  2-4,  some- 
times with  accessory  ones:  flowers  and  stamens  red:  ovary  very  spiny. — 
C<dorado. 

8.  Opnntia  fragjlis  (Nun.)  Haw.  1.  c.  Subdecumbent,  with  smafl,  ovate, 
subcompreped  or  subglobose  (even  terete),  scarcely  tuberculate.  shining  green 
HHnts.  variable  in  sixe  and  shape  (fruit-bearing  ones  compressed,  3..5^  cm. 
long  by  2.5-3  cm.  broad,  the  others  analler  and  more  tumid):  pihini  large, 
S-12  nun.  apart,  with  white  wooL  and  very  few.  short,  whiti^  bristles  (oo  old 
joints  a  little  more  abundant,  coarser,  and  straw-colored; :  spines  1-4  (mostly 
4  and  cruciate',  the  uppermost  one  stout,  angular,  suberect  or  ponect, 
yellowish-brown,  12-20  nmi.  long,  the  others  weaker  v6-16  mm.),  paler, 
^}reading  or  radiant,  and  2-6  additicHial  slender,  white  radiant  ones  briow, 
4-S  mm.  long:  flowms  pale  vellow.  about  5  cm.  broad:  fruit  ovate,  afaiMst 
naked,  witli  funnriform  nmbiliBDa.  about  2.5  cm.  long:  seeds  few,  larfse  1 6  moi.), 
with  broad  and  thick,  obtuse,  corky  margin. — ^From  British  Cohmibia  to  Utah 
and  Kansas. 

9.  Optmtia  rtitila  Xutt.  T.  k  G.  Fl.  1:  555.  1S40.  .\scaiding  and  diffaBe: 
joints  swollra,  ovate  or  teretish,  5-10  cm.  long  by  2.5-7.5  cm.  broad  (aoBe- 
times  elongated  and  almost  cylindrical i :  pulvini  very  crowded  (4-6  ma^ 
apart',  with  white  wooL  and  at  length  straw-colored  bristles,  all  aitd: 
spines  3-5.  lender,  reddi^i-gray,  1-4  cm.  long  (\-Z  upper  shortn-  and  erect, 
central  one  koger.  spreading  or  declined,  the  rest  deflexed,  sometimes  laiger 
ones  flanened  and  often  twisted),  2-4  analler  ones  added  below:  fioi 
roee-ied  or  paler:  fruit  ovate,  dry,  and  ynoloae,  with  a  deep  fiiiiiielfon»  x 
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bilious,  2.5-3  cm.  long:  seeds  large  (6  mm.  broad),  much  compressed,  with 
broad,  acute  margins. — Southwestern  Wyoming  to  Nevada. 

10.  Opunda  arborescens  Engelm.  Wisliz.  Mem.  90.  1848.  Arborescent  and 
erect,  1^50  dm.  high,  12.5-25  cm.  in  diameter,  with 'verticillate,  horizontally 
divaricate  or  pendulous,  very  spiny  branches:  joints  verticillate  (mostly  in 
threes  or  fours),  cylindrical  and  very  green,  5-15  cm.  long,  less  than  2.5  cm. 
in  diameter,  with  prominent,  elongated,  compressed-cri6tate  tubercles  14-18 
mm.  long,  and  terete,  elongated,  spreading  leaves  12-20  mm.  long:  pulvini 
with  short  wool,  but  scarcely  bristly:  spines  8-30,  terete,  homjr  or  reddish- 
brown,  in  straw-colored  sheaths,  porrect  in  every  direction,  1-8  interior  ones 
longer  (16-28  mm.),  more  loosely  sheathed,  the  central  subdeflexed,  the  ex- 
terior ones  weaker,  closely  sheathed,  8-16  mm.  long,  all  sometimes  very  short: 
flower  purple,  6-7.5  cm.  broad:  fruit  globose  or  hemispherical,  2.5  cm.  in 
diameter,  prominently  cristate-tuberculate,  imarmed,  dry  or  nearly  so, 
yellow:  seeds  regular,  smooth,  3-4  mm.  broad,  with  narrow  conunissure. — 
Colorado  to  New  Mexico  and  Texas. 

11.  Opuntia  Davisii  Engelm.  &  Bigel.  Proc.  Amer.  Acad.  3:  305.  1856. 
Stem  spreading  and  somewhat  procumbent,  with  dense  woody  and  divaricate 
branches,  4-5  dm.  high:  joints  attenuate  at  base,  rather  slender,  10-15  cm. 
long  (younger  ones  erect),  with  oblong-linear  tubercles  14-16  mm.  long:  inner 
spines  4-7,  subtriangular,  divergent,  reddish-brown,  in  a  loose  straw-colored 
sneath,  2.5-3.5  cm.  long;  lower  ones  5  or  6,  slender,  6-12  mm.  long:  flower 
yellowish  (?):  fruit  ovate,  spiny,  2.5  cm.  long  or  more. — ^Texas,  extending 
north  into  Colorado.  ' 


79.  ELAEAGNACEAE  Lindl.    Oleaster  Family 

Shrubs  or  small  trees  with  the  entire  leaves  scurfy  throughout,  with  scarious- 
silvery  or  brown  scales  or  with  silvery  stellate-i)ubescence.  Flowers  regular, 
perfect  or  dioecious,  clustered  in  the  axils  or  solitary.  Perianth  of  fertile 
flowers  with  a  deciduous  4-lobed  limb  and  a  persistent  base  inclosing  the 
ovary.  Perianth  of  sterile  flowers  4-parted,  bearing  the  4  or  8  stamens  on 
the  throat.  Pistil  simple,  with  slender  style,  the  solitary  ovule  becoming  a 
nut-like  achene  inclosed  in  the  finally  fleshy,  drupe-like  fruit  (the  perianth 
base). 

Flowers  perfect;  stamens  4;  leaves  alternate 1.  Elaeagnus. 

Flowers  dioecious;  stamens  8;  leaves  opposite 2.  Shepherdia. 

1.  elaeagnus  l. 

Shrubs  with  silvenr-scaly  alternate  leaves  and  brownish  or  silvery  branch- 
lets.  Perianth  tubular,  its  4-lobed  limb  deciduous,  its  tube  contracted  over 
the  ovary.  Stamens  4,  borne  on  the  throat  of  the  perianth  and  alternate 
with  its  lobes.    Fruit  drupe-like  with  an  8-striate  stone. 

1.  Elaeagnus  argentea  Pursh,  Fl.  Am.  Sept.  114.  1814.  A  stoloniferous 
shrub  1-3  m.  high,  the  younger  branches  brownish  with  scurfy  scales,  becom- 
ing silvery:  leaves  from  broadly  to  narrowly  elliptic,  silvery-scurfy:  flowers 
numerous,  12-15  mm.  long,  1-3  in  the  axils,  deflexed,  silvery  without,  pale 
yellow  within,  fragrant,  the  lobes  ovate:  fruit  globose-ovoid,  silvery,  8-10  mm. 
long.  SiLVERBERRY. — Moist  sandy  swales  and  banks;  from  Utah  through 
Wyoming  northward  and  eastward. 

2.  SHEPHERDIA  Nutt. 

Shrubs  or  small  trees  with  opposite  petioled  leaves  with  silvery-stellate  or 
Bcurfy-brownish  scales.    Flowers  small,  dioecious,  axillary  or  nodal,  fascicled, 
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few  or  soltUiy,  shoit^>edieded.  Hie  sUmmate  flovers  larger,  4-|>a2ted,  the 
lobes  ^reading;  stamens  altanate  with  as  many  lobes  of  a  thick  disk.  The 
pistfllate  floweis  with  obkng,  tubular  perianth,  with  4-eleft  limb  and  the  throat 
mairiy  cloeed  by  the  S-lobed  disk.  Fruit  boiy-like,  with  a  smooth,  «hin»ng 
eompfeaBed  aeed. — {Lepargyrea  Baf .) 

Tree-4ike  ifandb,  UiorBy;  leKves  tUverr 1.  S.  axvcDtea. 

Lov  ahnib,  thonaiew;  leaTCscrean .2.  S.  casadenan. 

1.  Shepherdta  argentea  Xutt.  Gen.  2:  241.  1818.  A  stout  tree-like  shrub, 
2-5  nmi.  high:  leaves  sflveiy  on  both  sides,  mostly  oblong,  obtuse,  cuneate 
at  base:  flowos  faseicled  at  the  nodes:  fruit  a  smooth,  oxoid^  scarlet  beny, 
about  5  nmi.  long,  nearly  sessile,  add,  and  edible.  Buffalo  Berry. — Stream 
banks;  from  the  Saskatchewan  south  throu^  the  mountains  to  New  Mcsdeo. 

2.  Shepherdia  ramidenas  (L.)  Xutt.  Gen.  2:  240.  1S18.  A  more  or  less 
tufted  slmib,  1-2  m.  hi^  brownish-scurfy  on  the  branchlets,  leaves,  and 
flowers:  leaves  elliptical  or  ovate,  nearly  naked  and  dark  greoi  above,  sOvefy- 
downy  b^ieath:  flowers  yellowish:  fruit  oval,  red  or  yellowish,  5-7  mm.  lan^ 
the  flesh  v^y  juicy  and  exoeedingjiy  bitter. — ^Moist,  partly  wooded  mountain 
dopes;  throujgbout  the  Bocky  Mountains. 


jBO.  LYTHRACEAE  Undl.    Loosestbife  Familt 

H«i>s  (ours)  with  simple  and  entire  leaves,  calyx  tubular  or  campannlate 
and  free  from  the  ovary  and  capsule  but  inclosing  it,  the  petals  and  definite 
stamens  borne  in  its  throat,  a  single  style,  and  numerous  small  seeds  on  a 
eentzal  plaeoita.  Distinguished  frcon  HaLoragidacexie  and  Onagraosae  by  the 
tree  ovary,  and  from  the  former  also  by  the  numerous  seeds. 


Axmnal;  leaves  opposite;  cal^-x  4-&n^ed 
Fereonial:  upper  leaves  aJteroate;  caJyx  striate 


1.  AMMAHHIA  L. 

Low  and  smooth  annuals,  with  4-an^ed  stems,  sessile  leaves,  and  i 
axillar>'  flowers.  Calj-x  4-tootbed,  with  as  many  intermediate,  small,  tooth- 
like  processes.  Petals  as  many,  small  and  fugacious,  or  none.  Stamens  4  <r 
8.    Capsule  globular,  bursting  irregularly'.    Seeds  numerous. 

1.  Ammannia  ooccinea  Bottb.  PI.  Hort.  Ha^-n.  7:  1773.  Stems  erect: 
leaves  linear-lanceolate,  with  a  broad  auncled  base:  flowers  1-5  in  each  axil, 
mostly  closely  sesole:  petals  purple,  fugacious:  style  slender,  dongated. 
A.  latifciUa. — ^From  the  Alleghanies  west;  infrequent;  possibly  within  our 

range. 

2.  LTTHRUM  L.    Loosestrife 

Erect  slender  heibs,  with  an^ed  stems,  and  axillary,  mostly  solitafy;  di- 
morphoiis  flowers.  Calyx  4-7-toothed,  with  intermediate  toolh^ike  proeeaaes. 
Petals  oblong-obovate,  often  con^icuous.  Ovar>'  2-ceIled,  whh  fififona 
style:  stigma  capitate.  Capsule  miranbranous,  inclosed  by  the  calyx.  Seeds 
flat  or  angular. 

1.  Lythram  alatmn  Pursh,  Fl.  Am.  Sept.  334.  1S14.  Tall  and  wand-Oe 
perennial,  smooth;  branches  with  margined  anfies:  leaves  oblong-ovate  to 
knoeolate,  the  upper  scattered,  not  longer  than  the  flowers,  which  are  small 
and  nearly  sessile  in  the  axils:  proper  calyx-teeth  often  shorter  than  the  in- 
termediate processes:  petals  pini^:  stamens  of  the  short-^yled  fiowcn  ex- 
serted. — Colorado  and  Wyoming  east  to  the  Atlantic  States. 
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81.  ONAGRACEAE  Dumort.    Evening  Primrose  Family 

Annual  or  perennial  herbs,  rarely  shrubs,  with  alternate  or  opposite  leaves, 
no  stipules  or  mere  glands  in  their  place,  and  axillary,  spicate  or  racemose, 
generally  perfect,  regular  or  sometimes  irregular  flowers.  Calyx-tube  adnate 
to  the  ovary,  often  prolonged  beyond  it,  the  limb  2-6-lobed,  usually  4-lobed. 
Petals  2-9,  mostly  4,  convolute  in  the  bud,  rarely  none.  Stamens  commonly 
as  many  or  twice  as  many  as  the  petals  and  inserted  with  them  on  the  summit 
of  the  calyx-tube,  or  on  the  epigynous  or  perigynous  disk.  Ovary  1-6-celled, 
usually  4-celled;  styles  united;  stigma  capitate,  discoid  or  4-lobed.  Fruit 
usually  a  capsule;  ovules  many  in  each  cell.  Seeds  mostly  small,  sometimes 
with  a  coma. 

Flowers  4-meroii8. 

Fruit  a  many-seeded  capsule  opening  by  valves. 
Calyx-tube  not  prolonged  beyond  the  ovary. 

Annuals;  seeds  not  comose 1.  Gayophjrtum. 

Perennials;  seeds  comose 2.  Chamaenerion. 

Cahrx-tube  prolonged  beyond  the  ovary. 
Seeds  comose. 

Flowers  showy,  scarlet 8.  Zauschneria. 

Flowers  small,  not  scarlet 4.  Epilobiimi. 

Seeds  naked  or  sometimes  tuberculate. 
Stigma  deeply  cleft  into  4  linear  lobes. 
Stamens  equal  in  length. 

Flowers  yellow;  seeds  in  2  rows 5.  Onagra. 

Flow«rs  white  or  pink;  seeds  in  1  row    ....      6.  Anogra. 
Stamens  uxiequal,  the  alternate  ones  longer. 

Capsule  not  winged,  but  the  rounded  angles  often  more 

or  less  double  crested 7.  Pachylophus. 

Cmsule  winged  or  merely  sharply  angled. 

Plants  st«nles8 8.  Lavauxia. 

Plants  with  diffuse  wiry  stems 9.  Gaurella. 

Stigma  entire. (discoid  or  capitate)  or  barely  4-toothed. 
Stigma  discoid;   stamens  equal;   calyx-tube  funnelform 
above. 
Calyx-tube  longer  than  the  ovary  .         .         .         .10.  Galpinsia. 

Calyx-tube  shorter  than  the  ovary        ....     11.  Meriolix. 

Stigma  capitate. 

Calyx-tube  cylindrical,  longer  than  the  ovary;  capsule 

4-wingea         .        .         .         ..        .         .         .         .12.  Taraxia. 

^  Calyx-tube  widened  above,   shorter  than   the  ovary; 

capsule  not  winged. 

Capsule  linear,  sessile 13.  Sphaerostigma. 

Capsule  more  or  less  clavate,  pediceled  and  obtuse     .     14.  Cnylisma. 
«    Fruit  indehiscent,  nut-like      .         .         .         .         .         .         .         .15.  Gaura. 

Flowers  2-merous;  fruit  indehiscent  and  bristly  with  hooked  hairs       •     16.  Circaea. 

.  1.  GAYOPHYTUM  Juss. 

Very  slender  branching  annuals,  with  linear  entire  leaves  and  very  small 
axillary  flowers.    Calyx-lobes  reflexed.    Petals  white  or  rose-colored. 

Subsimple  or  paniculately  branched;  capsule  nearly  sessile      .         .  1.  G.  caesium. 
Usually  freely  branched  above;  capsules  on  elongated  pedicels. 

Flowers  large.  6-10  mm.  broad 2.  G.  diffusum. 

Flowers  small,  2-4  mm.  broad 3.  G.  ramosissimum. 

1.  Gayophytum  caesium  T.  &  G.  Fl.  1:  514.  1840.  Glabrous,  or  more  ot 
less  canescent  with  short  appressed  pubescence,  the  elongated  branches 
mostly  simple:  flowers  1  mm.  long,  axillary  the  whole  length  of  the  branches: 
capsules  linear,  sessile  or  very  shortly  pediceled,  15-20  mm.  long,  usually 
many-seeded:  stamens  in  two  sets;  the  anthers  of  the  shorter  set  smaller. 
G,  racemosum.  (G.  NuttaJUii  T.  &  G.  1.  c.) — ^The  western  half  of  the  United 
States. 

2.  Gayophytum  diffusum T.  &  G.  1.  c.  613.  Loosely  dichotomously  branched, 
2-5  dm.  high,  somewhat  canescent  above  or  with  spreading  hairs  through- 
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out:  flowers  large,  5-10  mm.  broad:  stamens  all  with  sbnOar  and 
antbesis:  cap&oles  thick,  subclaTate,  tomktee.  erect  or  r^racted.  seeds  Hew, 
low-papQlate. — In  the  western  part  of  our  range  to  the  Fadfie  States. 
-  3.  Gftjoi^Ttmn  nmiosissimiim  T.  &  G.  L  c  Glabroos,  or  the  infloreaeeiiee 
poberulent,  cuffosehr  much  branched:  flowers  1-2  mm.  long,  mostly  near  the 
ends  of  the  bra^ichei:  capsule  obkng.  5-S  mm.  long,  on  pedicels  of  about  the 
same  length  or  shorto',  often  deflexed,  3-5-5eeded:  stamens  in  two  sets;  the 
anthers  <S  the  shorter  set  often  abortive.  {G.  inienmedium  Rydb.  BnlL  Toir. 
Bot.  Chib  31:  569.  19Qi.>— Throoghout  the  western  United  States. 


-  2.  CHAMAEHBRIOH  Adans.    Ftbxwked 

Perennials  from  a  stout  caudex.  bearing  seadle,  seahr,  winter  buds  with 
terete  sterns  and  ample  leaves.  Calyx  cleft  almost  to  the  ovary.  Corolla 
dij^tly  irregular:  petals  widely  expanded.  Stamens  inserted  in  a  single 
series;  the  figments  dilated  below.  Myle  at  fiist  recurved;  stigma  with  four 
ultimately  divergent  lobes.  Capsule  mostly  linear-fusifonn,  many-aeeded. 
Seeds  fusaform.  beaklese.  oomose. 

Stems  tafl;  hrweXM  aaimH;  ttyle  p^ibeaeent  at  base  .     1.  C.  aagnaUfofciMn. 

Starns lov  (2-5  dm..;  bracts kaf-iike;  style ciabroQS  .  .     2.  C.  latifolrom. 

*  1.  Cbamaenerion  angii«rif<rftmn  (L.)  Scop.  FL  Cam.  Ed.  2.  1:  271.  1772. 
Stems  erect,  5-15  dm.  high,  subsimple,  glabrate  below:  leaves  lanceolate, 
acute,  neariy  entire.  1-2  mm.  long,  cm  very  short  petic^es,  thin,  pinnately 
veined,  with  the  e\-ident  lateral  veins  confluent  in  submarginal  loc^:  in- 
florescence elongated:  racemes  with  small  bracts:  young  flower  buds  soon  re- 
flexed,  but  again  spreading  or  ascending  before  expansion:  petals  9-15  nun. 
long:  style  exceeding  the  stamens,  hairy  at  base:  capsule  5-7  cm.  long:  seeds 
less  tham  2  mm.  kmg.  with  very  long  dingy  coma.  EpUobium  spicatum. — 
Frequent  in  our  mountains;  acro@  the  continent  northward  and  in  Europe 
^nd  Asa. 

2.  Chamamfrion  fauifofium  L.  Sweet,  Hon.  Brit.  Ed.  2. 193.  1S30.  Stems 
2-4  dm.  high,  frequently  branched,  mostly  ^brate  below:  leaves  3-5  cm- 
long,  usually  oppoate  and  connected  below  on  the  branches  and  rarely  on 
the  main  stem,  lanceolate  to  ovate,  acute  at  both  ends,  entire  or  sparmgty 
and  minutely  denticulate,  scarcely  petioled.  rather  coriaceous,  the  mostH' 
free  lateral  veins  inconspicuous:  inflorescence  ustially  short  and  few-flowered, 
leafy  throughout,  the  buds  not  reflexed:  petals  1-2  cm.  long,  rather  narrow: 
styles  shorter  than  the  stamens,  glabrous.  EpilMum  latifoUwm. — Xarthem 
America  and  extending  souUi  to  Colorado  in  the  mountains. 

3.  ZAUSCHHERIA  PiesL 

Perennial  herbs  or  somewhat  suffmteseent.  Leaves  opposite,  exeept  those 
of  the  floral  branches.  Flowers  racemose,  large,  scarlet.  Calyx-tube  gjobooe, 
inflated  just  above  the  ovary,  then  becoming  funnelform,  4-k4>ed,  bearing 
8  small  scales  within  at  the  upper  end  of  the  short  proper  tube,  4  erect  and  4 
reflexed.  Petals  4,  little  exceeding  the  eahrx-lobes,  oboordate  or  de^>ij  deft. 
Stamens  8,  the  4  ahemate  with  the  petals  inserted  lower  down  and  appearing 
riiorter:  anthers  linear-oblong.  Style  lodg.  exserted;  stigma  peltate  or  capi- 
tate. 44obed.  Capsule  slender-fusif<vm,  obtusely  4-angkd,  4-vahred,  maiqr- 
aeeded. 

1.  Zatuchneria  Gaxrettn  \.  Xels.  Proc.  Biol.  Soc.  Wadi.  20:  96.  It07. 
Caudex  woody:  stems  simple,  slender,  suberect,  1.5-3  dm.  high,  hirsnie,  tlie 
hairs  lonj;  and  widely  spreading:  kaves  oval  or  ovate.  2-3  cm.  long,  wifii 
BmaD,  rather  r»-mote  and  irregular  t-eeth,  green  but  sparsely  soft-himte: 
calyx  puberulent,  its  tube  deep  red,  12-16  nmi.  long:  petals  thick,  deep  red, 
dbovate-eordate,  slightly  exwydfng  the  caIyx4obe8:  stasia  teidily  wA  ex- 
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serted;  ovary  and  capsule  minutely  glandular-pubescent. — Utah,  and  prob- 
ably in  northwestern  Colorado. 

^  4.  EPILOBIUM  L.    Willow  Herb 

Herbs  or  sometimes  shrubby  plants,  with  alternate  or  opposite  leaves,  and 
axillary  or  terminal,  solitary  or  racemose  flowers.  Calyx  Imear,  produced  be- 
yond the  ovary,  the  limb  4-parted,  deciduous.  Petals  4,  mostly  obovate  or 
obcordate.  Stamens  8;  anthers  oblong  or  linear,  short.  Ovary  4-celled; 
united  styles  slender  or  filiform;  stigma  club-shaped  or  4-lobed.  Capsule 
elongated,  4-sided,  4-celled,  locuUcidally  dehiscent  by  4  valves.  Seeds  small, 
numerous,  with  a  tuft  of  hairs  (coma)  at  the  summit. 

Annual         ....  .        ^ 1.  E.  paniculatum. 

Perennials. 

Stigma  deeply  4-lobed  or  4-cleft:  flowers  cream-colored    .        •      2.  E.  suffruticosum. 
Stigma  entire  or  only  notched;  flowers  never  yellow. 
Seeds  smooth  or  nearly  so  under  the  microscope. 
Leaves  medium  size,  more  or  less  toothed. 

Flowers  violet 3.  E.  Homemannii. 

Flowers  white .       4.  E.  alpinum. 

Leaves  small,  entire  or  nearly  so;  plants  3-10  cm.  high     .       5.  E.  anagallidifoliiun. 
Seeds  papillate-roughened  under  the  microscope. 
Plants  not  glandular;  leaves  linear. 
Foliage  and  lower  part  of  the  stem  glabrous    .         .         .       6.  E.  wyomingense. 
Foliage  and  stem  crisped-hairy     .         .         .         . '       .       7.  E.  lineare. 
Plants  glandular  above  at  least. 
Plants  usually  less  than  3  dm.  high. 

Leaves  numerous  and  approximate;  plants  low,  less 
than  2  dm.  high. 
Plants  erect,  not  caespitose    .         .         .         .         .       8.  E.  saximontanimi. 
Plants  assurgent;  densely  caespitose      .         .         .       9.  E.  clavatimi. 
Leaves  fewer,  remote,  suberect;  plants  2-3  dm.  high, 
with  turions  (if  any)  not  sessile. 
Leaves  narrow,  somewhat  petioled       .         ,         .     10.  E.  Drummondii. 
Leaves  oblong  to  ovate,  sessile      .         .         .         .     11.  E.  ovatifolium. 
Plants  tall,  4-10  dm.  high. 

Usually    freely    branched,    leafy,    very    glandular; 

petioles  short,   winged        .         .         .         .         .     12.  E.  adenocaulon. 
Usually   subsimple,   less  leafy  and   less   glandular; 

petiole  slender 13.  E.  perplexans. 

•  1.  EpUobium  paniculatum  Nutt.  T.  &  G.  Fl.  1:  490.  1840.  Annual, 
slender,  3-6  dm.  tall,  loosely  branched,  glandular-pubescent  above:  leaves 
alternate,  linear  to  linear-lanceolate,  2.5-7.5  cm.  long,  denticulate  or  nearly 
entire,  attenuate  into  slender-winged  petioles:  calyx  often  purple,  its  tube 
funnelform,  2-3  mm.  long,  shorter  than  the  lanceolate  segments:  petals  cune- 
ate,  notched,  6-8  mm.  long,  violet:  capsules  ascending,  linear-fusiform,  2-3 
cm.  long,  curved:  seeds  obovoid,  2  mm.  long,  black,  slightly  papillose. — Ap- 
parently in  most  parts  of  the  western  United  States. 

2.  Epilobium  suffruticosum  Nutt.  1.  c.  488.  Stems  woody  and  freely 
branched  at  base,  10-16  cm.  high,  minutely  canescent  throughout  or  at  length 
glabrate  below:  leaves  nmnerous,  less  than  2  cm.  long,  mainly  opposite,  broadly 
kmceolate,  acutish,  entire,  narrowed  below  but  hardly  petioled,  thick,  with 
inconspicuous  veins:  flowers  rather  few,  in  the  axils  of  the  scarcely  reduced 
upper  leaves:  calyx-tube  broadly  funnelform:  petals  6-8  mm.  long:  capsule 
20-25  mm.  long,  short-stalked:  seeds  1  mm.  or  more  long,  coma  long  and 
very  dingy. — Western  Wyoming  to  Montana  and  Oregon. 

3.  Epilobium  Hornemannii  Reichenb.  Icon.  Crit.  2:  73.  1824.  Mostly 
2-3  dm.  high,  ascending,  unbranched,  somewhat  crisp-hairy  in  the  inflores- 
cence, or  slightly  glandular  at  top,  otherwise  glabrate:  leaves  about  25  mm. 
long,  subascending,  elliptical-ovate,  mostly  very  obtuse,  nearly  entire  to  re- 
motely serrulate,  the  lower  cuneately  narrowed,  the  upper  usually  abruptly 
rounded  to  the  short  petioles:  flowers  rather  few,  nearly  erect:  petals  5-8  mm. 
long,  lilac  to  deep  violet:  capsules  as  much  as  5  cm.  long,  slender,  erect,  on 
slender  peduncles  about  equaling  the  gradually  reduced  subtending  leaves: 
seeds  rather  abruptly  short-appendaged,  from  nearly  smooth  to  very  rough.— 
"niroughout  our  range  to  Caufomia  and  British  Columbia. 
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4.  EpOobinm  alptnum  L.  Sp.  Pi.  1:  348.  1753.  Sixe  and  habit  oi  B. 
Homemannii  but  toe  inflorescenoe  more  neariy  ^abrous:  leaves  unifomily 
distributed,  thin  and  delicate,  pale  green,  4  cm.  long,  subelliptical,  rather 
obtuse,  subentire  to  somewhat  sharply  serrulate,  gradually  narrowed  to 
slender  petic^:  flowers  few,  suberect  in  the  upper  axils:  petals  about  3  mm. 
long,  wnite  or  rosy-tipped:  capsules  very  slender,  erect  or  ascending,  about 
50  mm.  long,  their  peduncles  rather  slender  and  aix>ut  equaling  the  subtend- 
ing leaves,  or  stouter  and  as  long  as  the  capsules:  seeds  smooth,  ^rulualhr 
attenuated  at  apex,  with  very  evident  beak. — Widely  distributed  throo^^ 
the  northern  part  of  the  continent  and  in  the  hi^  mountains. 

5.  EpOdbimn  anagalHdifoUmn  Lam.  Diet.  2:  376.  1786.  About  1  dm. 
high,  rather  densely  cae^itose,  the  very  slender  stems  curved  and  nodding 
at  apex,  somewhat  crisp-hairy  at  least  in  lines  and  occasionally  very  shg^it^ 
glanHiilAr  in  the  inflorescence:  leaves  10-20  nmi.  long,  ascending,  rather  mu- 
formly  distributed,  all  but  the  lowermost  very  narrowly  ovate  or  oblong; 
rather  obtuse,  entire  or  remotely  very  low-denticulate,  cuneately  narrowed, 
the  lowest  mostly  wing-petioled,  ratho-  firm  and  inconspicuously  veined: 
flowers  few,  crowded  at  apex,  somewhat  nodding:  petals  lilac  to  violet,  about 
5  mm.  long:  capsules  25  nmi.  long,  slender,  their  rather  slendo*  peduncles 
shorter  than  the  leaves  or,  when  only  one  or  two  are  present,  equaling  the 
capsules:  seeds  somewhat  obovoid-fuaform,  short-beaked,  coma  rather  dingy. 
— Circumpolar  and  extending  south  in  our  mountains  to  Colorado. 

6.  EpikMmn  wyomingense  A.  Xels.  Bot.  Gaz.  30:  194.  1900.  Stems 
2-4  dm.  hi^  strictly  erect,  simple  or  with  erect  opposite  branches,  glabrous 
or  obscurely  pubescent  above:  leaves  thin,  narrow,  tapering  to  both  ends, 
3-5  or  more  cm.  long,  in  4-7  equidistant  pairs,  often  shorter  than  the  inter- 
nodes:  flowers  small,  white:  capsule  linear,  4-7  cm.  long,  minutely  cin^eoos- 
puberulent;  the  pedicels  variable,  from  much  shorter  to  even  exceeding  the 
capsule:  seeds  numerous,  smooth,  fusiform,  scarcely  beaked;  the  coma  white, 
persistent. — Wyoming  and  Colorado. 

7.  EpOobimn  lineare  Muhl.  Cat.  39.  1813.  Slender,  canescent  throu^ioat 
with  incurved  hairs,  3-6  dm.  high,  at  length  much  branched:  leaves  linear  or 
linear-laneeoiate,  mostly  short-pet ioled,  opposite  or  alternate,  acute  at  both 
ends,  215-5  cm.  long,  the  veins  obscure:  flowers  erect,  pink  or  whitish,  4-8  mm. 
broad;  pedicels  mostly  slender:  stigma  entire  or  dightly  notched:  capsules 
about  5  cm.  long:  seeds  less  than  2  nmi.  long,  slightly  papillose. — dianudo 
and  Wyoming,  and  J[ar  northward  and  eastward . 

8.  Epflobimn  saxmoontanmn  Hausskn.  Oesterr,  Bot.  Zeitaehr.  29:  119. 
1879.  Somewhat  crisp-hairy,  at  least  along  the  elevated  lines^  and  ^andular 
above:  leaves  about  20  nmi.  long,  mostly  crowded  and  ascending  or  subereet, 
oblong  to  elliptical,  the  upper  rather  acute,  very  minutely  denticulate  or 
subentire,  cuneately  narrowed  to  the  sessile  base,  or  the  lowest  3  cm. 
long,  more  lanceolate,  and  with  somewhat  elongated  winged  base:  Howen 
few,  pale  to  deep  violet:  capsules  short-stalked:  seeds  sU^tly  larger  and 
often  less  papillate. — Said  to  occur  in  the  mountains  of  Colorado  and 
Nevada. 

9.  EpOobiimiclayatitmTrelease,  Rep.  Mo.  Bot.  Gard.  2:  111.  1891.  One 
dm.  or  more  high,  mostly  densely  caespitose,  the  slender  stems  ascending; 
glabrate  to  sparingly  ^ndular  throu^out:  leaves  15-20  mm.  long,  diver- 
gent, broadly  ovate,  venr  obtme,  subentire  to  ranotdy  serrulate,  nuMtly 
rounded  to  evident  peticHes,  firm:  flowers  rather  few,  subereet:  petals  ro8&- 
colored,  about  5  mm.  long:  capsules  25  mm.  long,  subclavate,  arcuately  (tiver- 
gent,  their  slender  peduncles  equaling  the  subtending  leaves:  seeds  fusiform. 
tapering  into  a  psAe  beak,  nearly  smooth  to  coarsely  papillate. — Utah  and 
Colorado,  northward  and  westward  to  Wadiington. 

10.  EpOobimn  Dnmnnondti  Haussk.  Monog.  271,  1884.  Plant  2-3  dm. 
high,  glandular  above,  the  decurrent  lines  subglabrate:  leaves  2.5-4  em. 
long,  typically  remote  and  erect,  lancedate  to  almost  linear-laneeoiate, 
rather  acute,  the  upper,  especikBys  denticulate,  mostly  rounded  to  the  flob- 
seaaile  base:   flowers  oect:  petab  3-4  mm.  kmg,  usually  pale:  capsulei  3^ 
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cm.  long,  slender-stalked. — ^Frequent  in  the  mountains  from  Montana  to 
Colorado. 

^11.  Epilobitiin  ovatifolium  Rydb.  Bull.  Torr.  Bot.  Club  31:  567.  1904. 
Plant  2-6  dm.  high,  propagating  by  turions:  stem  glabrous  except  the  de- 
current  lines  which  are  more  or  less  crisp-hairy,  especially  above:  leaves 
sessile  or  nearly  so,  ovate  or  ovate-lanceolate  and  acute,  or  the  lowest  oval 
and  obtuse,  3-4  cm.  long,  entire  or  denticulate,  glabrous:  petals  purple  or 
rarely  rose,  5-7  mm.  long:  pods  5-6  cm.  long,  1.5-2  mm.  in  diameter,  sessile, 
more  or  less  crisp  and  glandular-hairy:  seed  a  little  over  1  mm.  long,  abruptly 
contracted  above,  but  without  neck;  coma  white,  about  6  mm.  long.  (E. 
Drummondii  latiuscuLum  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  276.  1900;  E, 
hreviatylum;  E.  HaUeanum;  and  E.  glandvlosum  probably,  but  only  as  to 
plants  of  our  range.) — Colorado  to  Montana. 

•  12.  Epilobium  adenocaulon  Hausskn.  Oesterr.  Bot.  Zeitschr.  29:  119. 
1877.  With  upcurving  branches  throughout,  the  inflorescence,  capsules,  etc., 
very  glandular-pubescent  and  with  few  if  any  incurved  hairs:  leaves  5  cm. 
or,  exceptionally,  7  cm.  long,  frequently  erect,  elliptical  to  mostly  ovate- 
lanceolate,  obtuse,  only  slightly  serrulate  or  denticulate,  abruptly  rpunded 
to  short-winged  petioles,  rather  pale  green  and  glossy,  glabrous  except  the 
uppermost,  which  are  gradually  reduced  and  but  slightly  rugose:  flowers  very 
numerous,  nodding  at  first:  petals  3-5  nam.  long,  rosy:  fruiting  pedimcles 
slender,  mostly  short:  seeds  obovoid,  abruptly  short-beaked;  coma  white. 
E,  colorcUum.  {E.  rvbescens  Rydb.  1.  c.  568.) — ^The  commonest  of  our  species, 
variable;  wet  banks  everywhere. 

c  13.  Epilobium  perplexans  Trel.  in  Herb,  ex  Tweedy  (1900),  Greene  (1902). 
Slender,  subsimple  or  with  few  ascending  remotely  leafy  branches,  less  glan- 
dular, the  inflorescence  sometimes  canescent  with  incurved  hairs:  leaves  scarcely 
5  cm.  long,  divergent,  lanceolate,  rather  obtuse  and  sparingly  undulate- 
serrulate,  thin  and  light  green,  the  upper  acutely  tapering  to  slender  some- 
times elongated  petioles.  (E.  adenocaulon  perplexans  Trelease,  Rep.  Mo.  Bot. 
Gard.  2:  96.  1891;  E.  stramineum  Rydb.  1.  c,  in  part;  E.  Palmeri  Rydb.  1.  c. 
669.) — ^Frequent  in  oiu*  range. 

5.  ONAGRA  Adans.    Evening  Primrose 

Annual  or  biennial  herbs,  with  mostly  erect  stems.  Leaves  alternate,  un- 
dulate or  toothed.  Buds  erect.  Flowers  yellow,  nocturnal,  in  terminal 
spikes.  Calyx-tube  elongated.  Ovary  4-celled;  ovules  in  2  or  more  rows, 
horizontal.  Capsule  4-angled,  more  or  less  tapering,  opening  loculicidally. 
Seeds  prismatic-angled. — Oenothera  in  part.         ^ 

Calyx-tube  slender,  2.6-6  cm.  long. 

Plant  somewhat  strigose;  petals  yellow,  1-2  cm.  long     .         .         .         .1.0.  strigosa. 

Plant  somewhat  hirsute;  petals  yellow  or  pinkish,  2.6-4  cm.  long  .  2.  O.  Hookeri. 
Calyx-tube  stout,  6-10  cm.  long       , 3.  O.  Jamesii. 

1.  Onagra  strieosa  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  278.  1900.  Strigose 
and  somewhat  villous  above  with  grayish  hairs,  4-10  dm.  high:  leaves  various, 
the  basal  obovate  or  spatulate,  obtuse;  stem  leaves  oblanceolate  to  lanceo- 
late, 5-10  cm.  long  or  the  upper  shorter,  acute,  undulate:  spike  leafy-bracted, 
many-flowered:  calyx-segments  with  short  free  tips:  corollas  pure  yellow, 
3-4.5  cm.  broad:  capsules  2.5-3  cm.  long.  Oenothera  biennis. — ^Along  the 
eastern  base  of  the  mountains  to  Montana,  S.  Dakota,  and  Nebraska. 

2.  Onagra  Hookeri  (T.  &  G.)  Small^  Bull.  Torr.  Bot.  Club  23:  171.  1896. 
Stems  erect,  usually  stout  and  mostly  simple,  canescently  pubescent  and  more 
or  less  hirsute:  leaves  lanceolate  to  ovatc^lanceolate,  acute  or  acuminate,  re- 
pandly  denticulate,  the  lowest  petioled:  flowers  sessile,  in  a  leafy  spike:  calyx 
villous,  the  tube  twice  the  lengtn  of  the  ovary,  rather  shorter  than  the  slightly 
acuminate  segments:  petals  obcordate,  about  3  cm.  long:  stigma  Imear, 
somewhat  thickened:  capsule  more  or  less  pubescent. — ^From  the  Rocky 
Mountains  to  the  Pacific  coast. 

BOCJKY  MT.  BOT. — 22 
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a  Onagrm  JamesB  (T.  &,  G.)  Small,  1.  c.  840.  Stems  stout,  caneaoently 
strigQlose,  decumbent,  1-4  m.  Icmg,  more  or  less  braDched:  leaf-blades  nar- 
rowly obloDg  or  lanceolate,  5-20  cm.  Icmg,  often  curved,  acute,  repandly 
denticulate,  the  lower  ones  narrowed  into  short  petiole-like  bases,  the  mpger 
sessile  or  nearly  so:  calyx-tube  stout,  5-11  cm.  long:  calyx-lobes  neariy  lineu; 
about  half  as  long  as  the  tube:  corolla  showy,  yellow,  turning  to  rose:  cap- 
sules tapering  upward,  3o-40  mm.  long. — Southern  Colorado  and  southward. 

*  6.  AHOGRA  Spach.    White  Evening  Pruibose 

Cauksoent  annual  or  perennial  herbs,  often  with  a  papery  bark.  Stons  some- 
times 6<»newhat  woody.  Leaves  alternate;  blades  usually  pinnatifid.  Buds 
droning.  Flowers  usually  axillaiy,  diurnal.  Calyx-tube  elongated;  sepals 
narrow.  Corc^la  white  or  pink.  Ovary  slender;  ovules  numerous,  in  1  row 
in  each  cavity,  ascending.  Capsules  elongated,  spreading  or  ascending,  lo- 
cuhcidaL    Seeds  terete.—-OenoiAcra  in  part. 

Gal3rx  ixpbtid  merely  acutiflli,  the  tipe  of  ita  lobes  not  free. 

Capeule  erect  <x  ftscendiiis;  seeds  pitted 1.  A.  albieMiUa. 

Capsule  dirancate;  seeds  onooth 2.  A.  riolaeea. 

Gal3rx  in  bud  acuminate  or  acute,  the  tips  ci  its  lobes  free. 
Capsule  linear-cylindnc;  throat  cS  the  calyx,  glabrous. 

Calyx  i^abrate,  <x  sparsely  hairy,  or  gland  nlar-puberulent. 

Leaves  deei^y  pinnatifid 3.  A.  rhiaomata. 

Leaves  subentire  fx  toothed  or  some  cS  them  short-lobed. 
Capsule  stfaicht.  asoendine:  leaves  pubescent  beneath  4.  A.  NuttaDii. 

Capsules  divaricate,  usually  some  of  them  eontorted  or 

twisted;  leaves  i^bbrous 5.  A.  pallida. 

Cwlyx  viDoos  or  densely  stncose. 

Leaves,  at  least  scmie  of  them,  deeply  iMnnatifid  •         .    6.  A.  trirhoralyr. 

Leaves  subentire  or  sinuatdy  toothed. 

Sflverycanesoent .     7.  A.  dnerea. 

Dark  sreen  and  hispid-vilkKis 8.  A.  neo-mexieaaa. 

Capsule  oblong  throat  of  the  calyx  hairy;  leaves  rather  finely 

pinnatifid 9.  A.  eoRMiapff olaa. 

1.  Anogra  aJbicauUs  (Pursh)  Brit.  Mem.  Torr.  Gub  5:  234.  1894.  StCTis 
dififuselv  branched,  the  branches  decmnbent  or  ascending,  1-3  dm.  long,  more 
or  less  hirsute  or  puberulent,  with  whitish  and  often  shreddy  baric:  leaves  al- 
tonate;  blades  oblanceolate  or  lanceolate,  deeply  pinnatifid  or  the  Iowa-  ones 
r^Muid-dentate  (rarely  entire),  2.5-10  cm.  long:  sepals  lanceolate,  acuminate, 
hirsute,  the  tips  not  free  in  the  bud:  con^la  3.5-7.5  cm.  broad,  white,  becom- 
ing rose-color:  capsules  linear-cvlindric,  2.5-3.5  cm.  long:  seeds  finely  {ntted. 
Oenothera  pinnatifda.  {A.  Buffumii  A.  Nels.  Bull.  Torr.  Bot.  Club  27:  267. 
1900.) — On  the  plains  east  of  the  mountains,  Dakota  to  Xew  Mexico. 

2.  Anogra  viokcea  A.  Xels.  Bull.  Torr.  Bot.  Hub  31:  242.  1904.  Stems 
sevoal  to  many,  decumbent  at  base,  2-3  dm.  high,  usually  vi<4et  or  purplish 
(broadly  «>lotched),  appearing  smooth  but  puberulent  undo-  a  lens:  crown 
leaves  rather  small,  linear-oblanceolate,  entire  or  toothed;  stem  leaves  p«i- 
berulent,  daric  green,  numoxms,  4-8  cm.  long,  linear-oblong  or  narrowlv  ob- 
lanceolate, coarsdy  sinuate-dentate  and  some  of  them  deei>ly  (Hnnatifid;  the 
lobes  acute,  triangular  to  oblong:  buds  drooping,  oblong  or  sli^tly  enlariBed 
towards  the  obtusish  tq>,  pubescent  with  flat,  crinkled  hairs:  calyx-lobes  a 
httle  more  than  half  as  long  aa  the  tube:  petals  triangular-oboordate,  sinus 
broad  and  shallow,  15-20  mm.  kmg,  scarcely  longer  than  the  calyx-ldies, 
white,  drying  pink:  capsule  subangulate,  ainuate-tubercled  on  the  margins. — 
Sandy  slopes  and  washes;  Wyoming  and  Cc^orado. 

3.  'AxMom  rhizomata  A.  Nels.  1.  c.  26:  240.  1899.  Perennial:  rhixome 
horizontal  long,  thick,  gi^'ing  rise  at  intervab  to  short,  obliaudy  ajift^Mimg 
stems:  stems  several,  1-2  dm.  hif^  from  pinkish  to  li^t  viotet,  pubemlent: 
leaves  from  nearly  entire  to  de^ly  pinnatifid,  linear-obkmg,  Z-5  cm.  long, 
more  or  less  hispid-ciliate  and  miberulent:  buds  acute  at  apex,  sometimes 
glabra te:  calyx-tips  &ee,  lobes  tsbort&  than  the  petals,  usually  much  aborCer 
than  the  tube:  petals  white  or  pink,  suborbicular:  capsule  linear^  somewhat 
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angled,  2-3  cm.  long,  divergent  or  becoming  deflexed. — ^Habitat  and  range  of 
the  last. 

*  4.  Anogra  Nuttallii  (Sweet)  A.  Nels.  Bot.  Gaz.  34:  368.  1902.  Stems  one 
to  several  from  the  crown,  erect.  5-10  dm.  high:  leaves  very  numerous,  some^ 
what  fascicled  in  the  axils,  softly  and  minutely  pubenilent  on  the  lower  sur- 
face, broadly  linear,  margin  entire  or  merely  denticulate:  flowers  drooping 
in  bud:  calyx  glandular-puberulent  on  the  tube;  calyx-lobes  narrowly  lanceo- 
late, 2-3  cm.  long,  about  as  long  as  the  tube,  the  tips  free:  petals  white,  broadly 
obovate,  nearly  as  long  as  the  reflexed  calyx-lobes:  stigmas  exserted,  linear, 
about  10  mm.  long:  mature  capsule  cylindrical,  about  3  cm.  long,  pale,  mi- 
nutely pubenilent  except  on  the  rather  broad,  whitish  sutures,  not  contorted: 
seeds  narrowly  ovate,  light  green,  copiously  speckled  with  purple,  indistinctly 
striate  under  a  lens,  about  2  mm.  long. — ^Throughout  our  range  and  westward 
and  northward. 

5.  Anogra  pallida  (Lindl.)  Brit.  1.  c.  Much  resembling  the  preceding  but 
the  leaves  usually  narrow,  nearly  entire  and  wholly  glabrous,  more  rarely 
broader,  minutely  pubescent  (esj>ecially  on  the  margins)  and  nmcinately 
toothed  or  pimiatifid  toward  the  base:  calyx  glabrous  or  with  scattered  hairs; 
the  tube  much  longer  than  the  ovary  and  often  twice  or  thrice  the  length  of 
the  segments:  style  not  exserted:  capsules  spreading,  at  least  some  of  them 
more  or  less  contorted.  (A.  Vredandii  Rydb.  Bull.  Torr.  Bot.  Club  31:  570. 
1904.) — Less  frequent;  Wyoming  and  western  Nebraska  and  northward  and 
w^estward 

6.  Anogra  trichocalyx  (Nutt.)  Small,  Bull.^Torr.  Bot.  Club  23:  174.  1896. 
Stems  usually  several  from  the  crown,  1-3  dm.  long:  leaves  pinnatifid,  some- 
what canescent  and  sprinkled  with  rather  long  flattish  hairs;  the  terminal ' 
lobe  of  the  basal  leaves  oblong  and  entire:  calyx  rather  densely  villous  with 
long  crisped  hairs;  the  segments  shorter  than  the  tube  and  the  roundish  petals 
which  exceed  the  stamens  and  the  short  style:  capsule  cylindrical:  seeds  lan- 
ceolate, acute,  smooth,  with  minute  purple  spots. — ^Frequent  in  sandy  soil; 
Nebraska  to  Nevada. 

7.  Anofi;ra  cinerea  Rydb.  1.  c.  31 :  670.  1904.  Branched  perennial;  the  stem 
3-4  dm.  high,  whitish  cinereous,  strigose  when  young:  leaves  lanceolate  to 
ovate-lanceolate,  mostly  subsessile,  3-5  cm.  long,  sinuate-dentate  or  dentic- 
ulate, cinereous:  calyx  glabrous  or  sparingly  long-hairy,  acuminate;  tips  free 
and  rather  long:  petals  15-18  mm.  long:  pods  divergent  at  right  angles  to  the 
stem,  3-3.5  cm.  long,  almost  straight.  {A.  latifolia  Rydb.  1.  c.  33:  146.) — 
Nebraska,  Colorado,  and  Wyoming. 

8.  Anogra  neo-mexicana  Small,  1.  c.  176.  Stout,  hispid-villous,  dark 
green:  stem  6-7  dm.  tall,  flexuous,  clothed  with  a  pale  papery  bark:  leaves 
oblong  or  lanceolate,  4-8  cm.  long,  sinuate-toothed,  pubenilent,  with  some 
hispid-villous  hairs  on  the  midrib  and  lateral  nerves:  calyx  hispid-villous,  the 
tube  stoutish,  4-^.  5  cm.  long,  nearly  thrice  longer  than  the  ovary;  the  segments 
nearly  linear,  one  half  as  long  as  the  tube,  the  tips  free  in  the  bud:  petals 
broadly  deltoid,  1.8  cm.  long,  2  cm.  broad:  style  slender,  longer  than  the 
petals:  capsule  nearly  cylindric,  2-2.5  cm.  long,  somewhat  narrowed  at  the 
base  and  the  apex,  hispid-villous:  seeds  "oblong  and  perfectly  smooth." — 
New  Mexico  and  probably  southern  Colorado. 

^9.  Anogra  coronopifolia  (T.  &  G.)  Brit.  1.  c.  Stems  erect  or  nearly  so, 
branched,  1.5-3  dm.  tall,  more  or  less  hispid  or  canescent:  leaf-blades  lanceo- 
late or  oblanceolate  in  outline,  1.5-5  cm.  long,  usually  finely  and  deeply  pin- 
natifid into  linear-oblong  lobes:  sepals  linear:  corolla  white,  turning  pmk, 
2-3  cm.  broad:  capsules  oblong,  abruptly  constricted  at  the  top,  straight, 
8-20  mm.  long,  about  4  mm.  thick:  seeds  tuberculate. — Plains  and  prairies; 
from  Montana  to  Texas. 

7.  PACHYLOPHUS  Spach.    Fragrant  Primrose 

.  Perennial,  acaulescent  or  somewhat  caulescent  herbs.  Leaves  basal,  pinnati- 
fid or  pinnately-toothed.    Calyx-tube  linear-funnelform,  the  segments  shorter 
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tlian  the  tube.  Petabwbheorpink.  Capsules  basal,  wood^,  pyramidal,  tiicar 
an^es  retuse  or  obtuse,  transYersdy  wrmkled,  and  sometimes  tubereiilate- 
erested.  Seeds  sessile,  in  1  or  2  rows,  deeply  furrowed  along  the  raphe.  This 
l»s  been  considered  a  monotypie  genus,  and  it  must  be  said  that  the  foflowiDg 
qiecies  are  far  from  sharply  distinct. — Oencfthera  in  part. 

WhoOy  gbbroos  thronsboot;  calyx-tube  aercral  times  longer  tluui  ha 


Capmle  tobereolAte-crested  on  the  an^cs;  Ikmen  largep  aoipnanxkg 

the  lenTCS 1. 

Caiwale  with  «nooth  rmmded  an^ei;  flowers  email,  enipaasul  by 

the  leaves 2.  P.  glaber. 

More  or  less  pvdieseent  or  hirsute. 
Strictly  acaoleseent;  calyx-tube  onhr  twice  as  long  as  its  lobes        .    3.  P.  montcDas. 
Acaaleacent  or  caulescent;  calyx-tuoe  three  to  sercral  times  as  long 
as  its  lobes. 
Ci^Male  sessile. 

Acaulcseent  or  nearly  so,  sparingly  pmbcsecnt    .                          .    4.  P.  i 
Acaulescent  and  conspicuously  pubescent  or  TiOoos  .        .        .    5,  P.  < 
Capsule  stipitate;  caulescent 6.  P. 

1.  Pachjlophus  caespltosiis  (Nutt.)  Raimann,  Eng.  k,  Prantl.  Nat.  Pfl. 
Fam.  37 :  215.  1893.  Wh<^y  glabrous,  stemkss  or  subcaukscent:  leaTCS 
lanceolate,  acute,  repandly  toothed  or  neariy  entire,  attenuate  into  a  \aa^ 
margined  petiole:  tiu>e  of  the  calyx  4  times  as  long  as  the  carinate,  acumi- 
nate segments:  corolla  very  large,  5-8  cm,  broad;  petals  obcordate,  white, 
with  yellowish  veins,  reddish  in  withering,  longer  than  the  declined  stamens 
and  style:  capsules  neariy  sessile,  oblong-conical,  conspicuously  doubly 
tuberciilate-cristate  along  the  sutures.    Oenothera  caetpilosa.    ''The  typical 

*  form  only  on  the  upper  Missouri  in  Dakota  and  Nebraska." — Reported  doubt- 
fully from  Wyoming  and  Colorado. 

2.  Piachjlophus  glaber  A.  Xels.  Bull.  Torr.  Bot.  Hub  31:  242.  190i. 
Acaulescent  and  completely  glabrous  throu^out:  root  thick,  semifleshy, 
caespitosely  branched  at  summit:  leaves  crowded,  neariy  linear,  7-12  cm. 
lon^,  remotely  and  irregulariy  toothed,  tapering  to  both  ends,  acute;  dender 
petiole  about  half  as  long  as  the  blade:  flowers  not  equaling  the  leaves:  the 
calyx-tube  slender,  1  dm.  or  less  long;  calyx-lobes  about  2  cm.  long:  petals 
somewhat  inequilateral,  broad,  deeply  cleft-cordate,  about  2  cm.  Icng:  fruits 
small,  12-15  mm.  long,  strictly  baad^  not  tubercled  and  but  slightly  an^ed. 
— ^The  region  of  the  Platte,  in  Wyommg. 

3.  Pachyk>phus  montanus  (Xutt.)  A.  Xels.  1.  c.  26:  128.  1899.  Root 
large,  woody  with  fleshy  cortex,  crowns  one  or  more,  strictly  acaulescent:  leaves 
3-8  cm.  long,  oblong  or  oblanceolate,  irregularly  pinnately  toothed,  from 
marsely  hirsute  to  green  and  glabrous  on  the  faces,  canescenthr  hirsute  oo 
the  margins  and  midrib:  flowers  few:  calyx-tube  equaling  or  shorter  than 
the  leaves,  hirsute-pubescent*  segments  pinkish,  lanceolate,  ^alnous  bot 
for  a  pub^cent  line  down  the  middle:  petals  white  (drying  pmk),  broadly 
obcoroate,  2-3  cm.  long:  capsule  sessile,  oblong  or  narrowly  ovate,  obscurdy 
tubercled  on  the  obtuse  sutures,  15-20  mm.  long:  seeds  in  two  rows,  brawn 
or  neariy  black,  irregulariy  obovate. — On  otherwise  naked  red  clay  soib; 
Colorado  to  Montana. 

4.  P!achyk>phus  macro^ottis  Rydb.  Bull.  Torr.  Bot.  Ovb  30:  259.  1903. 
Acaulescent  or  neariv  so:  leaves  8-15  cm.  long,  tapering  into  a  margiiied 
petiole;  blades  broa^  oblaiiee<^te,  acute,  sinuate-dentate,  more  or  lesB 
pubescent,  and  viDous-ciliate  on  the  margins  and  the  veins:  calyx-tube  long 
and  slender,  14  cm.  long,  roaringly  villous  or  neariy  gbbroos,  gradually 
widening  into  a  funnelform  throat,  more  than  twice  as  long  as  the  lanceolate 
lobes:  petals  obcordate,  about  3.5  cm.  long,  at  fir?t  white  but  turning  pink 
in  age:  capsule  with  rather  strong,  sinuately  lobed  ridges.  The  species  as oere 
described  comprises  most  of  the  forms  long  known  in  literature  and  in  heriiaria 
as  OeruAhera  caetpUota.  (P.  hinutut  Rydb.  1.  c.  31:  571.  1904.) — Frequent 
throughout  our  range. 

5.  Pachyk>phiu  cximiiu  Gray^  PI.  FendL  45.  1848.  Move  or  leas  caides- 
eent,  the  stem  rather  fleriiy  and  leafy:  leayes  1-2  dm.  long,  r™*^^frfl  iiiiiaili. 
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f)ub€scent  or  villous,  especially  on  the  margins  and  midrib:  calyx-tube  very 
ong  (12-20  cm.),  villous  as  are  also  its  lobes  (5-7  cm.  long) :  corolla  large  and 
showy:  capsule  glabrate  or  villous,  sessile,  oblong-cylindrical  or  lance-ovoid, 
3-4  cm.  long,  sinuately  ridged  or  low-tuberculate  on  the  sutures.  (P.  caii^ 
lescens  Rydb.  1.  c.) — Colorado  and  Utah  to  New  Mexico. 

6.  Pachylophus  marginatus  (Nutt.)  Rydb.  1.  c.  33.  1906.  Subcaulescent 
or  stem  sometimes  1  or  2  dm.  high,  from  hirsute  to  villous  throughout  (in- 
cluding the  capsule):  leaves  pinnatifid,  toothed,  or  nmcinate:  calyx-tube 
about  twice  as  long  as  its  long  lobes:  petals  broad,  4-5  cm.  long:  capsule 
lance-ovate,  about  3  cm.  long,  usually  conspicuously  pediceled,  somewhat 
tuberculate-cristate  on  the  obtuse  angles. — Probably  extending  into  our  range 
from  the  northwest. 

8.  LAVAUXIA  Spach. 

Perennial  or  annual,  usually  low  acaulescent  herbs.  Leaves  mostly  basal; 
blades  pinnatifid.  Flowers  few.  Calyx-lobes  narrow.  Corolla  white,  pink 
or  pale  yellow.  Ovary  short,  4-anglea;  ovules  few.  Capsule  stout,  the  acute 
angles  sometimes  winged  above.    Seeds  few. — Oenothera  in  part. 

Capsule  beaked;  flowers  3-4  cm.  broad 1.  L.  flava. 

Capsule  obtuse;  flowers  8-10  cm.  broad 2.  L.  brachycarpa. 

1.  Lavauxia  flava  A.  Nels.  Bull.  Torr.  Bot.  Club  31:  243.  1904.  Stemless 
perennial  (?),  nearly  glabrous:  leaves  crowded,  oblong-lanceolate,  deeply  and 
irregularly  runcinate-pinnatifid,  10-25  cm.  long:  flowers  shorter  than  the 
leaves:  calyx-tube  4-7  cm.  long,  the  lobes  about  2  cm.  long:  petals  yellow, 
invariably  turning  pink  with  age  and  in  drjdng,  obovate:  stamens  shorter 
than  the  petals:  capsule  oblong,  narrowly  wing-angled,  2-3  cm.  long,  one  third 
as  broad:  seeds  numerous,  cuneate-obovate.  Oenothera  triloba.— ColoTado 
and  Wyoming  and  probably  of  wider  range. 

2.  Lavauxia  brachycarpa  (Gray)  Brit.  Mem.  Torr.  Club  5:  235.  1904. 
Perennial,  caespitose,  acaulescent  or  subcaulescent,  at  first  canescent  through- 
out, glabrate  with  age:  leaves  ovate  to  oblong-linear,  from  nearly  entire  to 
lyrate-pinnatifid :  calyx-tube  7-14  cm.  long,  the  lobes  nearly  half  as  long, 
reflexea:  petals  golden-yellow,  3-5  cm.  long,  somewhat  broader:  capsule 
ovate,  2.5-3.5  cm.  long,  wing-angled.  [L.  Howardii  (Jones)  A.  Nels.  Bot.  Gaz. 
34:  368.  1902.] — Nebraska  to  Nevada  and  to  Texas  and  New  Mexico. 

9.  GAURELLA  Small 

Low  perennial  herbs,  with  wiiy,  diffusely  branched  stems.  Leaves  alter- 
nate; blades  nearly  entire  or  distantly  toothed.  Flowers  axillary,  sessile. 
Calyx-tube  slightly  dilated  at  the  throat,  scarcely  as  long  as  its  lobes.  Petals 
white  or  pink,  spotted  or  striped  with  red.  Ovary  short;  style  stout,  en- 
larged above.  Capsule  sessile,  with  a  curved  beak,  the  faces  swollen.  Seeds 
angled,  delicately  striate. — Oenothera  in  part. 

1.  Gaurella  canescens  (Torr.)  A.  Nels.  Stems  1-5  dm.  long,  canescent  with 
appressed  hairs,  the  branches  decumbent  or  ascending:  leaf-blades  lanceolate 
or  linear-lanceolate,  8-16  mm.  long,  repand-denticulate  or  entire:  corolla  white 
or  pink,  18-25  mm.  wide;  petals  obovate,  entire:  capsules  canescent,  8-10 
mm.  long,  angled,  not  winged:  seeds  angled,  slipper-shaped.  Oenothera  cant- 
eens Torr.  in  Frem.  Rept.  315.  1845.  [G.  guttulata  (Geyer)  Small,  Fl.  844. 1903.] 
— Prairies  and  plains;  Colorado,  Nebraska,  and  New  Mexico. 

10.  6ALPINSIA  Britton 

Perennial  herbs  or  shrubby  plants  with  much-branched  stems.  Leaves  al- 
ternate. Flowers  yeUow,  axillary.  Calyx-tube  slender,  longer  than  the 
ovary.     Ovary  4-celled,  elongated;  stigma  disk-like,  entire.     Capsules  elon- 
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gated,  narrowed  at  the  base,  more  or  leas  eurved.    Seeds  sometniies  tdbcBBiH 
htie. — Oenothera  in  part. 

1.  Galpuuia  kurandnkiefc^a  (T.  &  G.)  Small,  Fl.  S.  E.  U.  S.  ^5.  1903. 
Stems  copiously  tufted,  radiaDy  spreading  and  seldom  rising  more  than  1  dm., 
the  intemodes  very  short:  leaves  very  nmnerous  and  crowded;  blades  hnear 
w  linear-^ntulate,  on  the  lower  part  of  the  stem  entire  or  esBentiaDy  so, 
finely  but  closely  pale-pubescoit:  flowers  few:  calyx-tube  elongated,  rather 
gradually  dilated,  lobes  10-16  mm.  long:  petals  12-18  mm.  long:  c^wules 
narrow,  2-2.5  cm.  long.  Oenothera  Hartwegii  lavandukufoUa. — Wyommg  to 
New  Mexico. 

11.  MERIOLIX  lUf . 

Biennial  or  perennial  heibs  with  branched  stems,  or  sometimes  shrubby. 
Leaves  ahemate,  narrow,  entire  or  sharply  serrate.  Flowers  regular,  axu- 
lary,  3'ellow.  Calyx-tube  funnelform,  shoiW  than  the  ovary.  Calyx-segments 
keeled  on  the  back.  Petals  often  blotehed  at  the  base.  Stigma  didc-like, 
4-toothed.  Capsules  linear,  4-Angjed,  sessile.  Seeds  longitudinally  grooved. 
— Oenothera  in  part. 

1.  Meriofix  sermlata  (Nutt.)  WaJb.  Bepert.  2:  79.  1S43.  Stons  often  co- 
piously branched  at  the  base,  the  brancnes  canescent,  1-5  dm.  hi^:  leaf- 
blades  spatulate  to  linear-oblong  or  linear,  2-5  cm.  long,  serrate:  calyx-tube 
3-4  nmi.  broad  at  the  mouth,  the  free  portion  yellow  within:  sepals  5-7  nun. 
long:  petals  obo\'ate,  S-12  mm.  long,  crenulate:  anthers  2.5-3  nmi.  long: 
capsules  linear-cylindric,  1.5-2  cm.  long,  about  1.5  mm.  thid^. — ^From  Mani- 
toba to  New  Mgooo  and  Texas. 

12.  TARAXIA  Nutt. 

Acaulesoent  plants  with  pinnatifid  or  entire  leaves  and  ydlow  or  white 
axinary  flowos.  Calyx  4-parted,  the  tube  filiform,  longer  than  the  ovary, 
maroesoent  or  tardily  deciduous.  Petals  4,  deciduous.  Stamens  8,  erect; 
anthers  oval  or  oblong  and  fixed  near  the  base,  or  linear  and  fixed  near  the 
middle.  Style  usually  adher&it  to  the  calyx-tube;  stigma  cafMtate,  entire 
or  rarely  4-toothed.    Capsule  sessile. — Oeneihera  in  part. 

Leaves  pinnatifid 1.  T.  breviHocm. 

Leares  sobentire  or  repand-deotieulale 2.  T.  mV**^— ««■ 

r.  Taxaxia  breirifloni  Nutt.  in  T.  A  G.  Fl.  1:  506.  1840.  Stemleas,  mmot^ 
pubescent  or  scxnewhat  canescent:  leaves  lanceolate,  interruptedly  pinnati- 
fid, somewhat  petioled;  the  segments  shcxt.  1-2-toothed  or  entire:  flowers 
(small;  scaroelv  longer  than  the  petioles:  tube  of  the  calyx  simulate,  rather 
longer  than  the  linear-lanceolate  segments:  style  shorter  than  the  calyx- 
segments:  capsules  ovoid-oblcmg,  deeply  4-grooved,  subulate  with  the  per- 
sistent calvx-tube. — ^Utah  and  WyOTumg  to  Northwest  Territory. 

2.  Taxaxia  snbacaufis  (Pursh)  Rydb.  Mem.  X.  Y.  Bot.  Card.  1:  281.  1900. 
Glabrous  perennial:  leaves  obkmg-lanceolate,  tapering  into  a  slender  petiole, 
entire  or  repand,  5-10  cm.  long:  tube  of  the  cal>'x  much  shorter  tmui  the 
leaves,  the  segments  hnear-laneec^te:  petals  broadly  obovate,  retuse:  cap- 
sule 15-20  mm.  long,  obovoid-oblong.  tetragonal,  attenuate  above  into  the 
persistent  calyx-tube,  the  sides  nearly  flat,  ribbed,  subreticulated:  aeeds 
numerous,  minutdy  pitted. — From  Colorado  and  Wyoming  to  Oregon. 

13.  SPHAEROSTIGMA  Nutt. 

Annual  or  peromial  herbs  with  erect  branching  or  spreading  stemi^  the 
bark  often  exfoliating  and  shiny.  Leaves  alternate,  entire  or  dentate,  pet- 
ic4ed  or  sesdle.  Flowers  solitaiy  in  the  axils  or  in  terminal  spikes,  asaalljr 
ydSow,  rarriy  wldte  or  rose-color,  often  wilfa  a  browniflh  qwt  at  the  baae^ 
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turning  green  or  reddish  in  age.  Stamens  8;  anthers  versatile,  oblong.  Style 
filiform;  stigma  capitate.  Capsule  4-celled,  usually  linear,  4-angl5i,  often 
contorted,  sessile,  dehiscent  loculicidally.    Seeds  in  1  row  in  efwh  cell. 

Flowers  vellow,  sometimes  turning  red  or  green. 

Capsules  straight 1.  S.  andlnum. 

Capsules  more  or  less  curved  or  contorted. 

Capsules  merely  curved,  less  than  2  cm.  long 2.  S.  Nelsonii. 

Capsules  contorted,  2-3  cm.  long 3.  S.  contortum. 

Flowers  white  or  rose-color. 

Foliage  glabrous 4.  S.  tortum. 

Foliage  tomentose 5.  S.  utahense. 

1.  Sphaerostigma  andlnum  (Nutt.)  Walp.  Repert.  2:  70.  1843.  Only 
3-7  cm.  high,  becoming  diffusely  branched,  canescently  puberulent  through- 
out: leaves  linear-spatulate,  1-2  cm.  long,  attenuate  into  slender  petioles: 
spikes  mostly  dense,  many-flowered,  erect;  flowers  2  mm.  long,  yellow:  cap- 
sules 6-12  mm.  long,  attenuate  upward  from  near  the  base:  seeds  linear- 
oblong,  1  mm.  long,  nearly  smooth. — ^From  Western  Wyoming  to  Washing- 
ton ana  California. 

2.  Sphaerostigma  Nelsonii  Heller,  Muhl.  1:  1.  1900.  Stems  simple  or 
two  or  more  from  the  base,  erect,  3-10  cm.  high,  minutely  puberulent  or  at 
length  glabrous:  leaves  linear  to  oblong  or  broader,  entu-e,  12-25  mm. 
long,  mostly  short-petioled :  flowers  yellowish,  minute,  axillary,  mostly 
crowded  near  the  end  of  the  stems:  calyx-tube  very  short,  about  as  long  as 
the  narrow! V  ovate,  obtusish  segments:  petals  oval  with  acutish  ends,  scarcely 
exceeding  the  sepals  and  equaled  b^  the  pistil  and  the  longer  stamens,  about 
1.5  nun.  long:  capsule  nearly  straight,  spreading  or  erect,  linear,  striate  at 
maturity,  obscurely  puberulent. — Shale  cliffs.  Green  River,  Wyoming. 

3.  Sphaerostigma  contortum  flexuosum  A.  Nels.  Bot.  Gaz.  40:  58.  1905. 
Small,  about  1  dm.  high;  branches  few,  divaricate,  ascending,  usually  a  pair 
near  the  base:  leaves  linear:  flowers  yellow;  calyx-tube  obconic:  capsule  cy- 
lindrical, sessile,  linear,  2-3  cm.  long,  variously  curved,  usually  deflexed  and 
again  upturned,  producing  S-shaped  tonus:  seeds  smooth.  [S.  pubens  (Wats.) 
Rydb.  as  to  Fl.  Colo.;  not  S.  contortum  pvbens  (Wats.)  Small.] — Western 
Colorado  and  Wyoming  and  Utah. 

4.  Sphaerostigma  torttmi  (Levi.)  A.  Nels.  1.  c.  60.  Branched  from  the  base 
and  spreading,  becoming  at  length  nearly  prostrate:  leaves  glabrous,  mostly 
basal,  oblanceolate  and  tapering  into  slender  petioles:  capsules  about  2  cm. 
long,  cinereous,  variously  contorted.  [S.  miniUiflora  (Wats.)  Rydb.  Bull. 
Torr.  Bot.  Club  33:  146.  1906.]— Western  Wyoming,  through  Utah  and 
Wyoming  to  Idaho. 

4a.  Sphaerostigma  tortum  Eastwoodae  A.  Nels.  1.  c.  61.  Leafy  through- 
out, the  leaves  oblong-linear:  flowers  very  small:  capsule  tapering  into  a  slen- 
der beak,  spirally  coUed  at  base. — Glenwood,  Colorado. 

5.  Sphaerostigma  utahense  Small,  Bull.  Torr.  Bot.  Club  23:  191.  1896. 
Whitened  with  a  tomentose  pubescence,  branching  from  the  base  upward, 
15  cm.  or  more  high:  laaves  ovate,  obovate,  or  oblanceolate,  2-4  cm.  long, 
generally  tapering  to  a  short  petiole:  flowers  crowded  in  terminal  somewhat 
corymbose  racemes,  white:  calyx-tube  longer  than  the  lanceolate  lobes:  petals 
obovate,  5  mm.  long,  longer  than  the  stamens  but  surpassed  by  the  pistil:  cap- 
sule linear,  less  than  2  cm.  long,  more  or  less  contorted. — Utah  and  probably 
in  western  Colorado. 

14,  CHYLISMA  Nutt. 

Caulescent  annuals  with  pinnate  or  simple  leaves  and  yellow  flowers  in  ter- 
minal racemes.  Calyx-tube  funnelform  or  obconic,  the  limb  4-parted.  Petals 
4,  entire.  Stamens  8,  unequal;  anthers  oblong,  attached  near  the  middle. 
Stigma  capitate,  entire.  Capsule  linear,  subcylindrical  or  subclavate,  obtuse, 
membranaceous,  not  sessile. — Oenothera  in  part. 

1.  Chylisma  scapoidea  (Nutt.)  Small,   Bull.  Torr.  Bot.  Club  23:  I9a. 


344  ONA6RACEAE   (EVENING  PEIlfB06E  FAMILT) 

1S96.  Pubemloit  or  nearhr  fjabrous:  leaves  low  oo  the  stem,  usually  Ijmiehr- 
pinnatafid:  calyx-taps  not  me:  capsule  10-25  mm.  loos- — ^Wyoming  and  Cow- 
rado  and  far  northwestwanL 

15.  6AURA  L. 

Annual,  biomial,  or  perennial  heibs,  with  alternate  narrow  leaves,  and 
white,  pink,  or  red  flowers  in  terminal  ^ikes  or  racemes.  Cahrx-tube  narrow, 
prolonged  beyond  the  ovary,  the  lin^  4-lobed.  Petals  clawed,  unequaL 
Stamens  usuallv  8,  declined,  each  with  a  small  scale  at  the  base.  Ovazy 
4-eeUed;  united  styles  declined;  stigma  4-lobed,  surrounded  by  a  ciq>-]ike 
border;  ovules  usually  4,  pendulous.  Fruit  nut-Hke,  ribbed  or  an^ed,  in- 
defaisoent  or  nearly  so,  l-4-«eeded. 

Antliera  oral;  fruits  funform,  8-ribbed 1.  G.  parriflonL 

Antben  Uaeax  or  neariy  ao:  irmt  strongly  4-«ii8ied,  ai  leaat  above. 
Plants  tall«  erect,  babaceoxu. 

Fruit  sesnle 2.  G.  neo-mexifeanaL. 

Fntit  witii  a  slender  stipe-like  base 3.  G.  eotoradcnsis. 

Plants  k>w,  witii  aasuiyent  stems  hmn  a  aoblignecms  base    .        .  4.  G.  eoednea. 

1.  Gaum  puriflora  Dougl.  Hook.  Fl.  Bot.  Am.  1:  208.  1832.  Perennial 
hertffi  or  shrubby  plants  with  much-branched  stems:  leaves  alternate:  flowers 
yellow,  ajdflary:  calpc-tube  slender,  longer  than  the  ovary:  ovary  4-celled, 
elongated;  stigma  disk-like,  entire:  capsules  elongated,  narrowed  at  the  base, 
more  or  less  curved;  seeds  sometimes  tuberculate. — In  dry  sofl;  lather  mbe- 
quent;  from  the  Missouri  to  Oregon. 

2.  Gam  neo-mezicana  Wooton,  Bull.  Torr.  Bot.  dub  25:  307.  1898. 
Stems  virgately  branched  above:  leaves  lanceolate,  subsessile,  entire  or  an- 
nate: pubescence  sub  villous  and  viscid  ^andular  above:  calyx-segments 
oblong-«)atulate,  barely  Umger  than  the  tube:  petals  obovate/l  cm.  long, 
rose-pink:  style  villous  below  the  middle:  fruit  obovate-pyranudal,  sessile. — 
New  Mexico  and  also  reported  from  Colorado. 

3.  Gaura  cokmdensu  Rydb.  Bull.  T<mt.  Bot.  Oub  31:  572.  1904.  Hct- 
baceous  biennial  with  fusiform  root:  stem  5-7  dm.  hi^,  finely  strigose:  leaf- 
blades  narrowly  oblanceolate,  5-10  cm.  long,  callous-denticulate,  &iely 
strigose:  inflorescence  slender  and  rather  lax,  1.5-2  dm.  long:  calyx-tube  about 
2  cm.  Umg,  finely  strigose;  segments  about  1  cm.  long,  linear-lanceolate,  re- 
flexed:  petals  about  8  mm.  long,  spatulate,  pink,  Bbort-clawed:  fruit  8-10  mm. 
long,  fusiform,  4-an^ed.  tapering  below  into  a  short  and  rather  slender  stipe- 
like base. — Xorthem  Colorado. 

4.  Gaura  cocdnea  Pursh,  Fl.  .\m.  Sept.  7.33.  1814.  Erect  or  su^nmA'm^ 
much  branched,  canesoent  or  dabrate,  1.5-4  dm.  high:  leaves  oblong,  lanceo- 
late, or  linear-oblong,  denticulate,  repand,  or  entire,  acute  or  obtuse  at  the 
apex,  1.5-3.5  cm.  long:  flowers  red,  turning  scarlet :  fruit  terete  below,  4-fiided 
and  narrowed  above,  canescent,  6-8  mm.  long.  (G.  glabra  Lehm.,  a  nearly 
glabrous  fcHm;  G.  parvifoUa  Torr.,  ^abrate  and  with  numerous  small  linear 
leaves;  G.  marqinota  Lehm.,  puberulent,  and  th^  leaves  and  calyx-lobes 
rather  narrower  than  in  the  typical  Blocks.) — Manitoba  and  Minnesota  to 
Arizona  and  Texas. 

1ft.  CmCAEA  L. 

Low,  slender,  perennial  heibs,  with  opposite  petioled  leaves  and  small  white 
flowers  in  racemes.  Calyx-tube  sli^ly  prolonged  beyond  the  ovary,  its 
limb  2-parted.  Petals  2,  notched.  Stamens  2,  alternate  with  the  pe^ls. 
Ovar>'  1-2-celled;  ovules  usuafly  1  in  each  cavity.  Fruit  obovmd,  ;" 
cent,  bristly  with  hooked  hairs. 

Leaves  undnlate-dentictilate;  raceme  bractless 1.  G. 

Leaves  sharply  dentate;  braets  present 2.  C. 

1.  Grcaea  pacifica  Aefa.  A  Mag.  Bot.  Zdt.  29:  392.  1871.   Moatly  gbfamiB; 
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stems  usually  simple,  1.5-3  dm.  high,  from  a  small  tuber:  leaves  ovate, 
rounded  or  cordate  at  base,  acute  or  acuminate,  rei)andly  denticulate,  3-7  cm. 
long;  the  slender  petiole  about  as  long:  racemes  without  bracts:  calyx  white, 
with  a  very  short  tube:  fruit  rather  loosely  covered  with  soft  hairs,  1-celled, 
1-seeded. — In  close  damp  woods;  Wyoming  to  California  and  Washington. 

2.  Circaea  alpina  L.  Sp.  PL  9.  1753.  Glabrous,  stems  weak,  1-2  dm.  high, 
often  branching  above:  leaves  cordate,  shining,  rather  coarsely  toothed, 
2-4  cm.  long,  on  slender  petioles  nearly  as  long  as  the  blade:  pedicels  sub- 
tended by  minute  setaceous  bracts;  flowers  reddish,  especially  Ibef ore  open- 
ing: fruit  pubescent  but  scarcely  hispid.— Colorado  to  Northeastern  America. 


82.  HALORAGIDACEAE  Kl.  &  Garcke.    Water  Milfoil 

Family 

Perennial  aquatic  herbs,  with  alternate  or  verticillate  leaves,  which  if  im- 
mersed are  usually  dissected.  Flowers  inconspicuous,  sessile  in  the  axils 
of  the  leaves  or  bracts,  perfect,  monoecious,  or  dioecious.  Calyx-tube  entire 
or  4-lobed.  Corolla  small  or  wanting.  Stamens  1-8.  Ovary  1-4-celled,  ad- 
nate  to  the  calyx-tube.    Fruit  indehiscent,  nut-like,  of  2-4  one-seeded  carpels. 

Leaves  entire,  in  whorls  of  6-12 1.  Hippuris. 

Leaves  dissected,  in  whorls  of  3-5 2.  Myriophyllum, 

1.  HIPPURIS  L.    Marb*s-tail.    Bottle  Brush 

Smooth  erect  herbs  from  running  rootstocks,  growing  in  shallow  ponds  and 
on  muddy  banks.  Leaves  simple,  entire,  linear,  in  whorls  of  8-12.  Flowers 
solitary,  perfect.  Calyx-tube  entire.  Petals  wanting.  Stamen  one.  Ovary 
1-cellea,  1-seeded,  indehiscent  and  drupe-like. 

1.  Hippuris  vulgaris  L.  Sp.  PI.  4.  1753.  Glabrous,  slender,  2-5  dm.  high: 
leaves  1-3  cm.  long,  or  the  submerged  ones  often  longer:  the  stamen  with  a 
short,  thick  filament:  style  filiform,  stigmatic  throughout. — Across  the  north- 
ern part  of  the  continent  and  south  in  the  mountains  to  New  Mexico. 

2.  MYRIOPHYLLUM  L.    Water  Milfoil 

Smooth,  leafy  herbs.  Leaves  whorled  in  threes  or  fours.  Upper  flowers 
usually  staminate,  the  lower  pistillate,  and  the  intermediate  ones  perfect. 
Limb  of  the  calyx  4-lobed  in  the  sterile  flowers,  wanting  or  minutely  toothed 
in  the  others.  Petals  2-4,  minute  or  wanting  in  the  pistillate  flowers.  Sta- 
mens 8  (in  ours).    Ovary  4-celled;  stigmas  riecurved  and  plumose. 

Floral  leaves  (bracts)  shorter  than  the  flowers 1.  M.  spicatum. 

Floral  leaves  (bracts)  longer  than  th|  flowers 2.  M.  verticillatum. 

1.  Myriophyllum  spicatum  L.  Sp.  PL  992.  1753.  Leaves  in  whorls  of  4-5, 
all  pinnately  parted  into  capillary  divisions,  except  the  floral  ones  or  bracts; 
these  ovate,  entire  or  toothed  and  mostly  shorter  than  the  flowers,  which 
thus  form  an  interrupted  spike:  petals  deciduous:  stamens  8:  carpels  rounded 
on  the  back,  with  a  deep  p-oove  between  them. — Common  in  our  range,  and 
across  the  continent;  also  in  the  Old  World. 

2.  Myriophyllum  verticillatum  L.  1.  c.  Very  similar  but  the  whorls  mostly 
of  3-4  leaves;  the  floral  also  pinnately  parted  into  linear  segments  and  very 
many  times  longer  than  the  flowers:  petals  of  the  staminate  flowers  4,  pur- 
plish: otherwise  much  like  the  preceding. — ^Rare  in  our  range;  across  the 
continent;  also  in  Europe  and  Asia. 
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83.  ARAUACEAE  Vent.    Ginseng  Fakilt 

Herbe,  shrubs,  or  trees,  with  ahemate  or  verticillate  rar^  opposite  leaTCi^ 
and  perfect  or  polygamous,  varioudy  clustered  flowers.  Catjrx-tube  adnate  to 
the  ovary,  its  limb  truncate  or  toothed.  Petals  usuaDy  5,  valvate  or  sli^tly 
imbricate,  inserted  oo  the  margin  of  the  calyx.  Stamens  as  many  as  the  petals 
and  alternate  with  them,  rarely  n<Mie,  inserted  on  tllft  epigynous  disk;  fila- 
ments filiform  or  ^ort;  anthers  introrse.  Ovary  inferior,  1-several-oeUed; 
stjiea  as  many;  ovules  1  in  each  cell.  Fruit  a  berry  or  drupe.  Seeds  flattened 
or  somewhat  3-angled. 

Stem  very  prickly;  flowers  in  neeoKMwly  disposed  ambeb                                  .1.  Fifai. 
Stem  not  prickly;  flowers  in  one  or  more  simple  rnnbds 2.  Araiia. 

V  FATSIA.    Decaisne  &  Planch. 

Densely  prickly  dirubs  with  large  palmatelv  lobed  leaves  and  greenkiH 
white  flowers  in  dense  paniculate  umbels.  Calyx-teeth  obsolete.  Petals  5, 
valvate  in  the  bud.  Stamens  5,  alternate  with  the  petals;  filaments  ^orm; 
anth^s  ovate  to  oblong.  Ovanr  2-3-celled;  styles  2,  filiform;  stigma  termi- 
naL    Froit  laterally  ctHnpressec^  drupaceous,  the  endocarp  indurated. 

1.  Fatsia  borrida  (Sm,)  B.  &  H.  Gen.  1:  9.39.  1867.  Stem  stout  and  woodr, 
1-3  m.  long,  creeping  at  base,  leafy  at  the  sununit,  and  very  prickly  throng^ 
out,  making  the  forests  in  places  almost  impassable.— -Cascade  and  Coast 
Ranges,  from  the  Columbia  northward,  and  extending  into  the  Bitt«--Rooi 
Mountains. 

2.  ARALIA  L.     Wild  Sarsaparili^a. 

Perennial  heri>s  or  shrubs.  Leaves  alternate,  digitate  or  eompoond,  with 
serrate  leaflets.  Umbels  mostly  ample,  solitar>',  racemed  or  panicled.  Calyx 
5-toothed  or  entire.  Petals  5,  ovate.  Stamens  5.  Disk,  depressed  or  raiAy 
conical.  Ovary  2-5-celled ;  styles  free  or  connate  at  base,  at  length  divpieate. 
Fruit  laterally 'c<»npre^ed,  bec<Mning  3-5-angled. 

1.  Arafia  nudicaulis  L.  Sp.  PI.  274.  1753.  Stem  somewhat  woody,  diori, 
scarcely  rising  out  of  the  ground,  bearing  a  single  long-stalked  compound 
leaf  anil  a  shorter  naked  scape  with  2-7  umbels:  leaflets  d3long-ovate  or  oval, 
serrate,  5  on  each  of  the  3  divisions. — ^In  the  Rocky  Mountains,  and  from  Can- 
ada to  the  southern  States. 


84.  UMBELLIFERAE*  B.  Juss.    Parsnip  Familt 

Heri>s,  commonly  with  hollow  stems.  Leaves  mainly  altemate,  moatly 
compound,  often  decompound,  the  petiole  eiq>anded  or  sheathing  at  base. 
Flowers  small,  mostly  in  umbels  (rarely  in  heads) ;  umbels  usually  oomiMiiind, 
forming  umbellets;  the  bracts  under  the  general  umbel  form  an  invdnere, 
under  an  mnbeOet  an  invohiod.  Calyx-tube  adnate  to  the  2-celled  OYmry, 
its  margin  tiimcate  or  5-tootbed.  Petals  5,  inserted  <m  the  margin  of  the 
calyx.  Stamens  5,  epigynous,  on  slender  filaments  with  versatile  anthen. 
0\'ary  inferior;  the  two  filiform  styles  often  borne  on  a  d^yreased  or  a  i 
stylc^Kxlium;  ovules  1  in  each  cavity,  pendulous.  Fruit  other 
laterally  (at  ri^t  an^^  to  the  commissure),  or  dorsally  (paraD^  to  tbe 
commissure),  or  neariy  terete  (not  flattened).    Carpels  after  parting  imii 

*  Adapted  from  Coulter  and  Rose's  Uaoogrmph  id  the  UutbelUfave,  Cootrib.  Hatw  Hotu 
7: 1900.  and  Sopi^cmcnt.  1.  e.  12:  1900. 
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each  other  supported  on  the  summit  of  a  slender  axis  (the  carpophore),  each 
with  5  primary  ribs  in  their  pericarps  (rarely  ribless),  and  in  some  genera 
with  4  additional  secondary  ones,  the  ribs  or  some  of  them  often  winged. 
Pericarp  membranous  or  corky-thickened,  usually  containing  oil-tubes  be- 
tween the  ribs  or  under  the  ribs,  and  on  the  commissural  side;  oil-tubes  some- 
times irregularly  scatttq^d,  sometimes  none. 

Leaves  palmately  divided;  the  fruit  covered  with  hooked  bristles       1.  Sanicula. 
Leaves  various;  fruit  not  bristly  (except  in  No.  2). 

Leaves  simple  and  perfoliate 5.  Bupleurum. 

Leaves,  or  some  of  them,  not  simple;  oil-tubes  present. 
Fruit  more  or  less  bristly  on  the  margins     .        .        •        •      2.  Washingtonia. 
Fruit  smooth. 

Fruit  strongly  flattened  dorsally. 
Oil-tubes  solitary  in  the  intervals. 
Stylopodiimi  conical. 

rlants  with  small  glabrous  pinnate  or  temate 

leaves  or  some  of  the  leaves  simple   •        .         .     24.  Oxypolis. 
Plants  stout,  with  large  rough  temately  compound 

leaves 28.  Heradeum. 

Stylopodium  flat  or  wanting. 
Plants  tall  and  often  branching. 

Flowers  white •        .17.  Angelica. 

Flowers  yellow    ..••...    29.  Pastinaca. 
Plants  acaulescent  or  nearly  so. 

Calyx-teeth  and  stylopodium  wanting         .         .    26.  Cogswellia. 
Calyx-teeth  and  stylopo<lium  evident         .         .    27.  Cynomarathrum. 
Oil-tubes  more  than  one  in  the  intervals. 
Plants  caulescent  and  branching. 

Leaves  ternately  or  pinnately  compound         .         .17.  Angelica. 

Leaves  decompound 16.  Coniosdinum. 

Plants  acaulescent  or  nearly  so.  « 

Lateral  wings  thin. 
Cal3rx-teeth  and  stylopodium  wanting         .         .    26.  Cogswellia. 
Cal3rx-teeth  and  stylopodium  evident  .         .         .27.  Cynomarathnun. 
Lateral  wings  thick. 

Dorsal  ribs  very  prominent  or  slightly  winged     .     23.  Pseudocymopterus. 
Dorsal  ribs  filiform. 

Leaves  small,  pinnate  or  lobed         .         .         .22.  Cymopterus. 
Leaves  large,  decompound      ....    25.  Leptotaenia. 
Fruft  not  strongly  flattened  dorsally,  usually  more  or  less 
flattened  laterally. 
Oil-tubes  solitary  in  the  intervals. 
Flowers  white;  stylopodium  conical. 

Leaflets  linear  or  nearly  so;  involucre  present         .      9.  Carum. 
Leaflets  broader;  involucre  wanting      ...       8.  Cicuta. 
Flowers  yellow;  stylopodium  flat  or  wanting. 
Ribs  equal,  broad  and  corky. 

Low  caespitose  plants;  alpine  or  subalpine  .        .    15.  Oreoxis. 


Taller  (2-4  dm.):  middle  elevations 
Ribs  winged  or  filuorm. 


7.  Harbouria. 

Wings  "conspicuous 20.  Thaspium. 

Ribs  filiform. 

Tall  and  branching,  with  broad  leaflets  .        .      6.  Zizia. 
Acaulescent  and  caespitose     .        .        .        .10.  Aletes. 
Oil-tubes  more  than  one  in  the  intervals. 
Stylopodium  conical. 
Fruit  round;  ribs  inconspicuous     •        •        •        .12.  Berula. 
Fruit  ovate  to  oblong. 

Ribs  conspicuous;  caulescent      •        .        .        .13.  Ligusticum. 

Ribs  filiform;  acaulescent 14.  Ligusticella. 

Stylopodium  flat  or  wanting. 
Seed  face  sulcate  or  concave;  earpels  flattened 
dorsally. 

Ribs  filiform 4.  Musineon. 

Ribs  with  broad  thin  wings         .        .        .        .21.  Aulospermum. 
Seed  face  plane  or  nearly  so. 

All  the  ribs  conspicuously  winf^ed. 

Leaves  pinnate;  flowers  white  or  purplish        .     18.  Phellopterus. 
Leaves  ternate;  flowers  yellow  .        .        .19.  Pteryxia. 

Ribs  not  winged. 

Lateral  ribs  thick  and  corky:  the  dorsal  filiform      3.  Orogenia. 
All  the  ribs  corky  and  equally  prominent. 
Oil-tubes  contmuous  about  seed  cavity        .      5.  Bupleurum. 
Oil-tubes  1-3  in  the  intervals       •        .        .11.  Sium. 
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t,  SAVICULA  L. 

Smooth  peiennialB,  whli  neariy  naked  stems.  Leaves  pahnately  divided; 
the  lobes  more  or  leas  pinnatifid  or  incised.  Umbds  involtierate  with  seaole, 
leafy,  usually  toothed  braets;  the  bractlets  of  the  involuoels  small  and  oitire. 
Calyx-teeth  foliaceous,  posistent.  Fniit  subg^oboee  or  obovoid;  ribs  obso- 
lete; <Hl-tubes  numerous.    Seed  hemiq>hcyical . 

1.  Samcula  marylandica  L.  Sp.  PI.  1:  235.  1753.  Stem  3-5  dm.  higji: 
leaves  all  5-7-parted:  sterile  flow^s  numerous,  on  ^Lokd&r  pedioeb:  styles 
elcHigated  and  conspicuous,  recurved:  fruit  subgM>oee,  covo^ed  with  hoolEJed 
bristles  or  tubereles. — ^In  the  eastern  part  of  our  ran^  and  extending  to  the 
Atlantic  States. 

2.    WASHDIGTOIIIA  Raf . 

Glabrous  to  hirsute  peromials,  from  thick  aromatic  roots,  3-9  dm.  high, 
with  tematdv  decompound  leaves,  broad-ovate  to  lanceolate  variously  toothed 
leaflets,  involucre  and  invc^ucels  few-leaved  or  wanting,  and  white  or  pur|^ 
flowers  in  few-rayed  and  few-fruited  umbels.  Calyx-teeth  obsc^ete.  Fruit 
linear-oblong,  more  or  less  attenuate  at  base,  obtuse,  acute,  or  beaked  at 
apex,  glabrous  or  bristly  on  ribs.  Oupel  sli^tly  flattened  dorsally  or  not 
at  all,  often  tapering  into  a  long  caudate  attenuaticm  at  base. — Osmarkiza. 

Frwt  with  bristly  xibs  and  carpel  with  lone  caudate  attenoatkm. 

Lnroluoel  invsent;  style  evident 1.  W.  kmsistylja. 

Involaed  wanting. 

Fniit  obtuse  at  apex 2.  W.  obtnaa. 

Fmit  with  a  sharp  beak 3.  W.  dirancata. 

Fmit  glabrous,  the  carpel  without  caudate  attenuation    .  .4.  W.  oecideatalis. 

1.  Washin^nia  fengistylis  (Twr.)  Brit.  Ill.Fl.  2:  530.  1897.  Stout,  from 
sweet  aromatic  roots,  g&brous  or  gjabrate  (sometimes  quite  pubescent  when 
young):  leaves  2-3-temate;  leaflets  acuminate,  much  cleft  and  toothed: 
umbel  4-6-rayed,  with  involucre  and  invc^ucels  of  few  bracts;  rays  stout  and 
^reading,  3-5  cm.  long:  fruit  (not  including  the  attenuation)  12  mm.  long, 
bristly  on  the  nbs;  st^dopodium  slender,  corneal,  terminated  by  a  style  2  tnm 
long.— In  the  eastern  part  of  our  range  to  the  Atlantic  States. 

2.  Washingtonia  obtusa  C.  A  R.  Coatr.  Nat.  Herb.  7:  64.  1900.  Slender, 
3-5  dm.  high,  nearly  ^brous:  leaflets  ovate  to  lanceolate,  acute  or  acuminate, 
sharply  toothed:  umbel  with  very  wide-spreading  rays  (lateral  ones  even  de- 
flexed) ;  the  2-4  pedicds  12-25  mm.  long:  fruit  about  16  nun.  long,  obtuse  (often 
sli^tly  pointed  just  at  the  tip),  somewhat  hispid-pubescent;  styk^KKiium 
very  short.  Otmorhiza  nuda. — ^Throughout  the  Rocky  Mountains  and  far 
westward. 

3.  Washingtonia  dtvaricata  Brit.  1.  c.  531.  Resembles  the  preceding,  but 
3-7  dm.  high,  nearly  ^brous:  leaflets  thin  and  larger,  beccnnmg  6  cm«  long, 
lanceolate  to  ovate,  acute  to  acuminate,  ooaraely  toothed  and  usually  inoBed: 
umbels  with  2-9  spreading  rays,  and  pedicels  10-18  mm.  long,  usually  about 
as  long  as  the  fruit,  sometimes  Icmger  or  shorter:  fruit  16-20  mm.  long,  with 
a  distinct  beak  2  mm.  kmg;  stylopodium  and  style  1  mm.  long,  the  former  not 
so  broad  as  high  and  lon^  than  the  very  shnt  style. — ^Wyoming  and  Utah 
to  .\laska. 

4.  Wadungtonia  ocddentafis  (Nutt.)  C.  &  R.  1.  c.  67.  Bather  stout,  po- 
berulent:  leaves  2-  or  3-temate;  leaflets  lanceolate-oblong,  3.5-10  cm-  kng, 
acute,  coarsely  serrate,  rarely  incised:  umbel  5-12-rayed,  naked  or  with  1  or 
2  involucral  bracts;  fruiting  rays  2.5-12.5  cm.  long,  usually  erect  and  fonung 
a  somewhat  c<xnpact  cluster  of  fruits;  ]>edicels  2-S  mm.  long:  fruit  19-16 
mm.  long,  obtuse  at  base,  glabrous,  distinctly  beaked,  and  with  pranineBt 
acute  ribs;  stylopodium  and  style  1-2  mm.  kng,  the  former  mostly  eoBieal: 
seed  face  stron^y  concave. — Throughout  our  range,  westward  and  BOflh- 
ward. 
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3.  0R06ENIA  Wats. 

Dwarf,  glabrous,  nearly  acaulescent  plants,  from  tuberous  or  fusiform  roots, 
with  temate  leaves  and  linear  segments,  no  involucre,  involucels  of  few  lin- 
ear bractlets,  and  white  flowers  in  subcompound  umbels  with  very  unequal 
rays.  Calyx-teeth  minute.  Fruit  oblone,  very  slightly  flattened  laterally, 
glabrous.  Carpel  much  flattened  dorsalty,  with  filiform  dorsal  and  inter- 
mediate ribs;  laterals  excessively  corky-thickened,  involute  (that  is,  extended 
toward  the  other  carpel,  leaving  between  the  conmiissural  faces  a  cavity, 
which  is  divided  longitudinally  by  a  thick  corky  projection  from  the  middle 
of  each  face). 

1.  Orogenia  UnearifoUa  Wats.  Bot.  King's  Rep.  120.  1871.  Stem  (or 
scape)  slender,  rising  2-12  cm.  above  ground  from  a  deep-seated  round  tuber: 
leaves  2  or  3,  once  or  twice  temate  upon  slender  petioles;  leaflets  entire, 
2.5-5  cm.  long,  2-6  mm.  wide,  obtuse:  umbels  2-10-rayed,  with  nearly  sessile 
flowers:  fruit  3-4  mm.  long,  lateral  ribs  and  commissural  projection  rather 
strongly  developed. — Southwestern  Colorado  and  to  the  far  northwest. 

4.  MUSINEON  Raf. 

Glabrous  or  scabrous,  dwarf,  resiniferous,  dry-ground  perennials,  from  thick 
elongated  roots,  acaulescent  or  dichotomously  branching  at  base,  with  pin- 
nately  decompound  leaves,  no  involucre,  involucels  of  a  few  narrow  bractlets, 
and  yellow  flowers.  Calvx-teeth  prominent  (in  ours).  Fruit  ovate  or  ovate- 
oblong,  flattened  laterally.  Carpel  flattened  dorsally,  with  equal  filiform  ribs 
and  wiin  pericarp  with  no  distinct  strengthening  cells;  carpophore  entire; 
stylopodium  depressed;  oil-tubes  usually  3  in  the  intervals,  very  unequal  in 
size  (middle  one  largest),  2-4  on  the  commissural  side.  Seed  face  broadly 
concave. — Musenium, 

Stems  usually  dichotomously  branching  from  the  base;  leaf-segments 
toothed. 

Fruit  smooth;  stems  glabrous. 

Pedimcles  slender,  scarcely  longer  than  the  leaves  .         .         .     1.  M.  divaricatum. 
Peduncles  stout,  2-3  times  as  long  as  the  leaves         .         .         .     2.  M.  pedunculatum. 

Fruit  scabrous. 

Stem  scabrous .     3.  M.  Hookeri. 

Stem   smooth 4.  M.  vaginatum. 

Acaulescent,  the  simple  peduncles  exceeding  the  leaves;  flowers  yel- 
low or  sometimes  white 5.  M.  tenuifoliimi. 

1.  Musineon  divaricatum  (Pursh)  C.  &  R.  Bot.  Gaz.  20:  259.  1895.  De- 
ctmibent,  glabrous:  leaves  bipinnatifid,  with  winged  rachis;  segments  3-5- 
toothed:  peduncles  5-12.5  cm.  long;  umbel  10-25-rayed;  rays  6-18  mm.  long; 
pedicels  short:  fruit  smooth,  about  4  mm.  long;  oil-tubes  3  in  the  intervals, 
with  accessory  ones  beneath  the  ribs,  4  on  the  commissural  side:  seed  terete, 
with  rather  deeply  concave  face. — From  Colorado  and  Nebraska  to  Alberta 
and  Assiniboia. 

2.  Musineon  pedunculatum  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  225.  1901. 
Root  large,  fleshy:  stems  nearly  acaulescent:  leaves  thick,  usually  temate ;  the 
segments  pinnate  or  bipinnate,  ovate  in  outline,  the  alternate  segments  broad 
and  short,  variously  cut  and  toothed:  peduncles  prostrate,  stout,  12-20  cm. 
long,  2-3  times  as  long  as  the  leaves;  umbel  12-20-rayed;  rays  15-25  mm. 
long;  pedicels  1-4  mm.  long:  fruit  smooth;  oil-tubes  3  in  the  intervals  and  4 
on  the  commissural  side:  seed  slightly  flattened  dorsally,  with  plane  face. — 
Naked  clay  soils;  central  Wyoming. 

3.  Musineon  Hookeri  (T.  &  G.)  Nutt.  T.  &  G.  Fl.  1 :  642. 1840.  Resembling 
Af .  divaricatumf  but  more  or  less  scabrous  throughout :  fruit  scabrous,  smaller, 
2-3  mm.  long,  with  more  prominent  ribs;  oil-tubes  mostly  soHtary  in  the  in- 
tervals, often  with  smaller  accessory  ones  ia  the  intervals  or  beneath  the  ribs, 
2  on  the  commissural  side:  seed  sulcate  beneath  the  oil-tubes,  with  more 
shallow  concavity.  (Includes  both  M.  trachyspermum  and  M.  anjustifolium 
Nutt.  T.  &  G.  Fl.  1:  642.  1840.)— From  Colorado  to  Canada. 
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4.  Masiifteon  Tagmatitiii  Rydb.  Mem.  N.  T.  Boi.  Card.  1:  288.  1900. 
Stems  becoming  slender,  ^bious,  more  or  less  pmple  ting^:  bas^  leares 
twice  or  thrice  temate;  stem  leaves  two  or  three:  involucre  none;  involocds 
of  linear  bractlets:  petals  white,  sometimes  tinged  with  yellow:  fruit  di^tly 
scabrous. — ^Montana. 

5.  Musixieon  teninfofiiim  Xutt.  1.  c.  Acaulesoent,  some^diat  cae^»tose, 
g^ucous:  leaves  tripinnatifid,  with  narrowly  linear  segments:  peduncles  much 
longer  than  the  leaves,  1-2  dm.  long;  umbel  12-20-rayed:  fruit  nearly  giabroos, 
3-4  mm.  Icng;  oil-tubes  large,  2-3  in  the  intervals;  flowers  apparmtly  SGoie- 
times  wbite. — Eastern  Wyoming  and  adjacent  Nebraska  and  I)akota. 

6.  BUPLEURUM  L. 

Annuals  or  perennials,  with  simple,  entire,  clasping  or  perf cdiate  stem  leaves^ 
with  or  without  an  involucre,  and  invc^ucels  m  5  or  more  ovate  Ivacllets. 
Calyx-teeth  obsolete.  Fruit  oblong,  flattened  lateraUy,  with  rat  her  Ivoad  c 
missure.  Carpel  with  equal  very  sender  or  prominent  ribs;  stjiopodimn] 
inent  and  flat;  oil-tubes  wanting  or  continuous  about  the  sec^  cavity. 


1.  Buf^unmi  americanmn  C.  &  R.  Rev.  X.  Am.  UmbeD.  115.  1888. 
Basal  leaves  linear-lanceolate;  cauline  cnies  very  variable,  cblong  to  finear, 
more  or  less  clasping:  rays  unequal,  1.5-5  cm.  long;  pedicels  short.  B.  nxmm^ 
cuUndes. — Wyoming  to  Alaska. 

2.  Bof^eunmi  purpureum  Blan kinship.  Mont.  Agric.  ColL  Sci.  Studies 
1:  89.  1905.  Differs  from  B.  americanum  in  its  low  subacaulesoent  habit, 
shorter  leaves,  wider  obtuse  bractlets  of  the  involucels,  smaller  dark  porple 
flowers,  shorter  fruit  \%'ith  fewer  oil-tubes  in  the  intervals,  and  in  its  alpme 
situation. — High  mountains  of  Montana. 

6.  ZIZIA  Eoch 

Smooth  perennials  of  open  prairies  and  upland  meadows,  with  aimple  to 
temately  compound  leaves,  no  involucre,  involucels  of  anall  braetleta,  ydknr 
flowers,  and  the  central  fruit  of  each  umbellet  sessile.  Calyx-teethoromineiit. 
Fruit  flattened  laterally,  ovate  to  oblong,  ^brous.  Carpel  with  fimorm  rilw; 
stylopodium  wanting;  styles  long;  ofl-tubes  large  and  solitary  in  the  broad 
intervals,  2  on  the  commissural  side,  and  a  small  one  in  each  rib.  Seed  terete^ 
sulcate  beneath  the  oil-tubes. 

1.  Zizia  cordata  (Wah.)  Koch,  DC.  Prodr.  4:  100.  1830.  Basal  leaves 
mostly  l(Hig-petioled,  cordate  or  even  rounder,  crenately  toothed,  very  rareiy 
lobed  or  divided;  stem  leaves  simply  temate  or  quinate;  the  leaflets  ovate  to 
lancecdate,  serrate,  incised,  or  even  parted:  fruit  ovate,  3  mm.  kng.  Thaspiw^ 
trifidiatum  in  part. — Throughout  our  range  and  across  the  contiDent. 

7.  HARBOURIA  C.  &  R. 

Glabrous  perennials,  with  1-3  leaves  winch  are  temat^  decompound  and 
with  narrowly  linear  or  fihfotin  segments,  involucre  ancl  invc^uoeb  of  few- 
subulate  bracts,  and  long-^peduncled  umbels  (mostly  in  pairs)  of  yellow  flowers. 
Calyx -teeth  eWdent.  Fruit  flattened  lat»ally.  ovate,  with  narrow  eommis- 
sure,  tubtfculate-rou^^iened.  Carpel  with  ecpil,  obtuse,  broad,  very  pnani- 
nent  ribs,  a  snail  group  of  strengthening  orils  m  each;  the  narrow  commiBBare 
prominently  corky-thickened,  partly  divided  by  a  groove;  st^opodima  de- 
pressed or  wanting:  oil-tubes  large,  solitary  in  the  intervals,  2  on  the  coronW- 
suralside.    Seed  section  nearly  round. 

1.  Haitoiiria  tnchypfeun  (Gray)  C.  4e  R.  Rev.  N.  A.  UmbdL  135.    188S. 


tJMBELLIFERAE    (PARSNIP  FAMILY)  351 

Plant  d-6  dm.  high:  leaf -segments  mucronulate:  umbels  (mostly  2  long- 
pedimcled  ones)  15-25-rayed;  rays  1-2.5  cm.  long;  pedicels  4-6  mm.  long: 
fruit  4  mm.  long.    Cicuta  (?)  trachypleura. — Throughout  our  range. 

8,  CICUTA 'L. 

Smooth,  poisonous,  marsh  perennials,  with  pinnatelv  compound  leaves  and 
serrate  leanets,  involucre  of  few  bracts  or  none,  involucels  of  several  slender 
bractlets,  and  white  flowers.  Calyx-teeth  rather  prominent.  Fruit  flattened 
lateraUy,  oblong  to  orbicular,  glabrous.  Carpel  with  strong  flattish  corky 
ribs,  the  laterals  largest  (at  least  in  section),  without  strengthening  cells; 
stylopodiimi  low,  sometimes  low-conical;  oil-tubes  solitary  in  the  intervals, 
2  on  the  commissural  side^  Seed  nearly  terete  or  somewhat  dorsally  flattened, 
with  face  plane  to  slightly  concave. 

1.  Cicuta  occidentalis  Greene,  Pitt.  2:  7.  1889.  Stout,  9-18  dm.  high: 
rootstock  short,  giving  rise  to  slender  roots  above,  and  a  fascicle  of  thick  and 
elongated  ones  below:  leaves  twice  pinnate;  leaflets  linear-lanceolate  to  lanceo- 
late, 5-8  cm.  long,  sharply  serrate  and  conspicuously  reticulate  beneath:  fruit 
oblongj  3  mm.  long,  constricted  at  the  commissure,  the  ribs  approximately 
equal  m  svuiace  display  (laterals  largest  in  section),  the  intervals  broad; 
ou-tubes  large.    C.  macidata. — ^Throughout  our  range. 

9.  CARUM  L. 

Smooth,  erect,  slender  herbs,  with  tuberous  or  fusiform-fascicled  roots,  pin- 
nate leaves  with  few  linear  leaflets,  involucels  of  few  to  many  bracts,  and 
white  flowers.  Calyx-teeth  prominent  for  the  size  of  the  fruit.  Fruit  flat- 
tened laterally,  orbicular  to  oblong,  glabrous.  Carpel  with  filiform  or  incon- 
spicuous ribs,  with  or  without  strengthening  cells;  stylopodium  conical;  oil- 
tubes  large  and  solitary  in  the  intervals,  2-6  on  the  commissural  side.  Seed 
dorsally  flattened,  more  or  less  sulcate  beneath  the  oil-tubes;  the  face  plane 
or  sli^tly  concave. 

Leaves  twice  ^innately  divided 1.  C.  Canii. 

Leaves  once  pinnately  divided. 

Leaflets  mostly  not  pinnate 2.  C.  Gairdneri. 

Leaflets  pinnately  incised 3.  C.  montanum. 

1.  Carum  Carui  L.  Sp.  PI.  1:  263.  1753.  Leaves  pinnately  compound, 
with  very  narrow  and  often  filiform  entire  or  toothed  divisions. — ^The  common 
garden  caraway,  naturalized  from  Europe. 

2.  Carum  Gau-dneri  (H.  &  A.)  Gray,  Proc.  Am.  Acad.  7:  344.  1867.  Stem 
3-12  dm.  high,  from  fascicled,  tuberous  or  fusiform  roots:  leaves  few,  usually 
simply  pinnate,  with  3-7  linear  leaflets  5-15  cm.  long  (the  lower  rarely  pin- 
nate); upper  leaves  usually  simple:  mnbels  6-15-rayed,  with  involucre  of 
several  bracts  or  none,  and  involucels  of  linear-acuminate  bractlets;  rays 
2.5-4  cm.  long:  fruit  broadly  ovate  or  nearly  orbicular,  small,  1-2  mm.  long, 
with  small  ovate  calyx-teeth,  low  conical  stylopodium^  and  long  slender  styles: 
seed  terete. — ^From  the  Rocky  Mountains  to  the  Pacific  States. 

3.  Carum  montanum  Blankinship,  Mont.  Agric.  Coll.  Sci.  1:  89.  1905. 
Differs  from  C.  Gairdneri  in  its  larger  size,  larger  leaves,  pinnately  incised 
leaflets,  large  fruit,  and  longer  styles. — ^Montana. 

10.  ALETES  C.  &  R. 

Acaulescent  glabrous  mountain  perennials,  with  pinnate  leaves,  broad 
sharply  toothed  or  cut  rather  distant  leaflets,  mostly  no  involucre,  involucels  of 
linear  to  lanceolate  bractlets,  and  yellow  flowers.  Calyx-teeth  prominent. 
Fruit  flattened  laterally,  oblong,  glabrous.  Carpel  with  equal  and  prominent 
ribs;  stylopodium  wanting;  oil-tubes  large  and  solitary  in  the  broad  intetv^U^^ 
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2  on  the  eommissoral  side  and  a  small  one  in  each  rib.    Seed  sulcate  bencith 
the  oil-tiibeSy  with  face  plane  or  slightly  e<xieave. 

Ftdunrin  longer  than  the  leares 

Leaflets  rhcMnbie,  deeply  cot  into  fauieecrfate  lobes   .  .1.  A.  acmofia, 

l^eafletn  broadly  oborate.  more  or  leas  deft  2.  A.  obovata,. 

Peduncles  much  ihorter  than  the  Icares 3,  A.  K«i«.ai« 

1.  Aletes  acaufis  (Torr.)  CAR.  Contrib.  U.  8.  Nat.  Reib,  7:  106.  1900. 
Caespitose,  with  peduncles  10-30  cm.  high,  often  much  longer  than  the  leaTcs: 
leaflets  rhombic,  deeply  cut  into  lanceolate  acuminate  lobes:  umbels  8-15- 
rayed;  rays  stiff,  19-20  nun.  long:  fruit  almost  sessile,  narrowly  oUon^ 
4  mm.  long.     Carum  HaUii. — Roe^  foothills  of  C<4orado  and  New  Mexico. 

2.  Aletes  oboTata  Rydb.  BulL  Torr.  Bot.  Qub  31:  573,  1904.  Cae^itose, 
with  peduncles  10-30  cm.  hi^:  leaflets  broadly  obovate,  1-2  cm.  long,  more 
or  \esR  cleft,  with  short  ovate  teeth,  stnmgiy  veined  beneath:  fruiting  laya 
2-2.5  cm.  long;  pediods  very  short  or  ncHie:  fruit  5-6  mm.  long. — Colorado. 

3.  Aletes  hmnilis  C.  A  R.  L  c.  107.  Caespitose,  with  peduncfes  much  diorter 
than  the  leaves,  2-5  cm.  long:  petioles  slender,  longm'  uian  the  blade;  leaflets 
generally  5,  entire  to  few-toothed,  dightly  scabrous  on  the  margin,  linear  to 
obovate:  rays  4-6,  rather  weak  and  spreacung,  2.5-3  cm.  Icrag;  pedicels  very 
short;  involucels  of  linear,  distinct  bractlets:  fruit  ovate,  3  mm.  long. — Type 
locality  only;  Dale  Creek,  Colorado,  near  the  Wyoming  Une. 

11.  SIUM  L. 

Smooth  perennials  growing  in  water  or  wet  places,  with  pinnate  leaves  and 
Borate  or  pinnatifid  leaflets,  involucre  and  mvolucels  of  numerous  narrow 
bracts,  ana  white  flowers.  Calyx-teeth  minute.  Fruit  flattened  laterally, 
ovate  to  oblong,  ^abrous.  Carpel  with  prominent,  coiky,  nearhr  equal  rftis, 
each  with  a  prcnninent  group  of  strengthening  cells  at  tip;  stvlopodium  dfr- 
pressed;  styles  short;  oil-tubes  1-3  in  the  intervals  (never  solitary  in  all  the 
mtervals),  2-6  on  the  commissural  side.    Seed  subangular,  with  plane  faee. . 

1.  Stmi  ckutaefoUum  GmeUn,  Syst.  2:  4%2.  1791.  Stout.  6-8  dm.  high; 
leaflets  3-8  pairs,  linear  to  lanceolate,  sharply  serrate  and  mostly  acuminate, 
5-13  cm.  long  (lower  leaves  sometimes  submersed  and  finely  dissected) :  ondiel 
many-rayed;  rays  2.5-4  cm.  long;  pedicels  2-6  mm.  long:  fruit  3  mm.  long, 
with  prominent  ribs;  oil-tubes  2-^  on  the  commissural  side. — Hirougjioiit  oar 
range  and  across  the  mxthem  half  of  the  United  States. 

12.  BERULA  Hoffm. 

Smooth  aouatic  pefennial,  with  simply  pinnate  leaves  and  varioudy  eat 
leaflets,  usually  conspicuous  involucre  aiid  involucels  of  narrow  bractleta,  and 
white  flowers.'  Calyx-teeth  minute.  Fruit  flattened  laterally,  nearly  roond, 
emarginate  at  base,  glabrous.  Carpel  nearly  globose,  with  very  slender,  in- 
conspicuous ribs,  thnrk  corky  pericarp,  and  no  strengthening  cells;  stylo- 
podium  conical ;  oil-tubes  numerous  aiMi  contiguous,  closely  surrounding  the 
seed  ca\'ity.    Seed  terete. 

1.  Bemk  erecta  (Huds.)  Coville.  Contrib.  Nat.  Herb.  4:  115.  1893.  Eieet, 
1.5-9  dm.  high  or  even  smaller:  leaflets  5-9  pairs,  linear  to  oblong  or  ovat^ 
serrate  to  cut-toothed,  often  laciniately  lobed,  sometimes  crenate,  1-7.5  can. 
long:  umbel  many-rayed;  rays  5  cm.  long  or  less;  {>edicel3  4-6  mm.  long:  fruit 
scarcely  2  mm.  long. — Xery  widely  distributed. 

•   13.  LIGUSnCUM  L. 

Smooth  perennials  from  hur^e  aromatic  roots,  with  usually  large,  tenatdtj 
or  pinnately  compound  leaves  mosth'  no  invc^ucre,  usually  mvolucds  of  i 
row  bractlets,  and  white  or  pinkiai  flowers  in  largie,  many-iayed 
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Calyx-teeth  small  or  obsolete.  Fruit  oblong  or  ovate,  flattened  laterally  if  at 
all,  glabrous.  Carpel  with  all  the  ribs  prominent  and  equal  (intervals  broad), 
acute  or  sometimes  slightljr  winged,  a  group  of  strengthening  cells  beneath 
each  rib;  stylopodium  conical;  oil-tubes  2-6  (mostly  3-5)  in  the  intervals, 
6-10  on  the  commissural  side.  Seed  with  round  or  angled  back;  face  from 
plane  to  deeply  concave,  with  or  without  a  central  longitudinal  ridge. 

Stems  more  or  less  leafy;  fruit  more  or  less  winged. 
Fruit  4-6  mm.  long. 

Foliage  dark  green;  oil-tubes  mostly  3  in  the  intervals  and  6-8 

on  the  commissure 1.  L.  simulans. 

Foliage  light  green;  oil-tubes  mostly  5  in  the  intervals  and  about 

10  on  the  commissure 2.  L.  affine. 

Fruit  6-7  mm.  long. 

Ultimate  leaf-segments  narrowly  linear 3.  L.  filicinum. 

Ultimate  leaf-segments  not  linear 4.  L.  Porteri. 

Stems  naked  or  nearly  so,  giving  an  acaulescent  appearance        .        .    5.  L.  tenuifolium. 

1.  Ligusticum  simulans  C.  &  R.  Contrib.  Nat.  Herb.  7:  135.  1900.  Gla- 
brous except  some  slight  roughness  in  the  inflorescence;  rather  stout,  6-9  dm. 
hi^:  leaves  nearly  all  basal,  varying  greatly  in  size^  temate,  then  once  or 
twice  pinnate;  segments  narrowly  oblong  to  ovate,  variously  toothed  or  lobed: 
umbel  many-rayed,  with  involucels  of  linear  bractlets;  rays  (fruiting)  2.5-7.5 
cm.  long;  pedicels  6-10  mm.  long;  flowers  white:  fruit  oblong,  4-5  mm.  long, 
the  ribs  with  narrow  and  very  thin  wings;  stylopodium  low-conical. — South- 
em  Wyoming. 

2.  Ligusticum  affine  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  223.  1901.  Similar 
but  larger,  pale  green:  root  leaves  large,  bitemate  and  then  once  or  twice 
pinnate;  the  ultimate  segments  linear-oblong  to  lanceolate,  entire  or  few- 
toothed;  stem  leaves  1-3,  much  smaller:  peduncles  long,  much  surpassing  the 
foliage;  involucels  of  few  Unear-subulate.  early  deciduous  bractlets:  fruit  ellip- 
tic, about  5  mm.  long,  the  ribs  distinctly  winged;  oil-tubes  usually  5  in  the 
intervals,  and  10  on  the  commissural  side;  stylopodium  flattened,  hemispheri- 
cal.— In  the  mountains;  southern  Wyoming  and  adjacent  Colorado. 

3.  Ligusticum  filicinum  Wats.  Proc.  Am.  Acad.  11:  140.  1876.  Stem 
4-9  dm.  high,  more  or  less  leaf y,  with  glabrous  inflorescence:  lower  leaves 
often  very  large,  once  or  twice  temate,  then  bipinnate;  the  segments  or  their 
pinnatifid  divisions  narrowly  linear:  mnbel  of  numerous  rays,  with  involucels 
of  one  or  few  small  Uaear  bractlets;  rays  (fruiting)  2.5-5  cm.  long;  pedicels 
6-10  mm.  long:  fruit  narrowly  oblong,  6-7  mm.  long,  with  somewhat  promi- 
nent conical  stylopodia,  and  prominent  somewhat  winged  ribs;  oil-tubes 
3-6  in  the  intervals,  6-8  on  the  commissural  side. — Mountains  of  Utah  and 
extending  into  Wyoming  and  Montana. 

♦  4.  Ligusticum  Porteri  C.  &  R.  Rev.  N.  Am.  Umbel.  86.  1888.  Rather 
stout,  ^9  dm.  high,  leafy,  with  glabrous  or  puberulent  inflorescence :  leaves 
large,  bitemate  then  bipinnate;  the  numerous^  rather  crowded  segments  lan- 
ce(nate  to  lanceolate-ovafe,  laciniately  pinnatifld,  toothed  to  entire,  varying 
greatly  in  the  degree  and  character  of  cutting,  the  lobes  ranging  from  very 
narrow  and  sharp  to  broad  and  obtuse:  umbel  of  numerous  rays,  mostly 
with  neither  involucre  nor  involucels;  rays  (fruiting)  2.5-5  cm.  long;  pedi- 
cels 6-8  mm.  long;  flowers  white  or  pinkish:  fruit  oblong-ovate,  6-7  mm. 
long,  with  rather  prominent  winged  nbs;  stylopodium  broad  and  low;  oil- 
tubes  4-6  in  the  intervals,  8-10  on  the  commissural  side. — Throughout  our 
range. 

5.  Ligusticum  tenuifolium  Wats.  Proc.  Am.  Acad.  14:  293.  1879.  Stem 
slender,  3-6  dm.  high,  naked  above  the  base  or  with  a  single  leaf,  bearing  1-3 
glabrous  umbels:  leaves  small,  temate,  then  pinnately  decompound,  finely 
dissected  with  laciniately  divided  leaflets,  the  ultimate  segments  narrowly 
linear  to  filiform:  umbel  few-rayed  (6-12),  with  involucels  of  1  or  2  narrowly 
linear  bractlets;  rays  about  2.5  cm.  long;  pedicels  4-6  mm.  long:  fruit  oblong, 
with  narrow  ribs;  oil-tubes  3-5  in  the  intwvals,  6-8  on  the  commissural  side. — 
Colorado  to  Idaho  and  Oregon. 
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U.  LIGUSnCELLA  C.  A:  R. 

Low,  glabrous,  acaulescent  perenniaU,  with  small  simply  pmnate  leaves, 
no  involucre  (rarely  1  or  2  caducous  bracts),  involucels  of  br^id  toothed 
bractlets,  and  yellowish  green  flowers  in  few-rayed  compact  umbels.  C^dyx- 
teeth  e\ident.  Fruit  ovate,  flattened  laterallv,  ^brous.  Carpel  with  fili- 
form ribs,  the  laterals  no  more  prominent  than  the  dorsals;  stylopodium 
conical;  oil-tubes  2  or  3  in  the  inter\'als,  4  on  the  commissural  side.  Seed 
considerably  broader  than  thick,  with  nearly  plane  face. 

1.  Ligusticella  Eastwoodae  C.  &  R.  Contr.  Nat.  Herb.  12:  445.  1909.  how, 
acaulescent,  10-30  cm.  hig^,  ^brous:  leaves  pinnate,  10-15  cm.  long;  leaflets 
7-13,  opposite,  oval,  2-3-lobed,  and  lobes  2-3-cleft  into  linear-acute  segments: 
umbel  lew-rayed,  compact,  with  involucre  of  1  or  2  bracts  or  none,  and  eon- 
spicuous  involuceb  of  bractlets  longer  than  the  fruit;  rays  4-6  mm.  long; 
pNedicels  about  2  mm.  long:  fruit  ovate,  glabrous,  3  mm.  long,  with  small 
ribs.  Ligmdicum  Easttcoodae  C.  &  R.  1.  c.  3:  320.  1895. — ^In  the  high  moun- 
tains of  southwestern  Colorado. 

15.  OREOXIS  Raf. 

Alpine  caespitoee  perennials,  with  pinnate  leaves  usually  shorter  than  the 
peduncles,  no  involucre,  and  involucels  of  narrow  bractlets  equaling  the 
yellow  flowers.  Calyx-teeth  prominent.  Fruit  gjoboee,  slightly  flattened  lat- 
erally if  at  all,  glabrous  or  puberulent.  Carpel  with  very  thick  and  prom- 
inent equal  corky  ribs,  each  with  a  large  group  of  strengthening  ceDs;  car- 
pophore none;  stVlopodium  wanting;  oU-tubes  1-3  in  the  very  narrow  in- 
ter\-ali».  2  on  the  commissural  side,  and  a  small  one  in  each  dor»d  rib.  Seed 
sulcate  beneath  the  oil-tubes,  mth  flat  or  somewhat  concave  face. 

Glabrous  or  nearly  so;  oil-tubes  more  than  1  in  the  intervals. 

Involucels  linear 1.  O.  hmniiM. 

Involucels  conspicuous  and  toothed 2.  O.  Bdkcri. 

Puberulent;  oil-tubes  8olitar>-  in  the  intervals 3.  O.    '   ' 


1.  Oreozis  humilis  Raf.  Ser.  Bull.  Bot.  217.  1830.  Glabrous  (sometimes 
slightly  puberulent  just  below  umbelj,  caespitoee,  from  a  someidiat  slwider 
elongated  root :  leaves  pinnate,  the  leaflets  cut  into  3-7  linear-laneeolate  aeg- 
ments:  peduncles  2-7.5  cm.  high;  umbels  few-rayed,  with  involucels  of  linear, 
distinct  bractlets;  flowers  bright  yellow:  fruit  3-4  mm.  long;  oil-tiibes  2-3 
(rarely  1)  in  the  inter\'als. — Hig^  maintains  of  Central  Colondo. 

2.  Oreozis  Bakeri  C.  &  R.  Contnb.  Xat.  Herb.  7:  144.  1900.  Caafarous 
throughout  except  some  puberulence  at  the  top  of  peduncle  and  oa  rays, 
caespitose,  from  thicldsh  elongated  roots:  leaflets  opposite,  3-5  pairs,  some- 
what distant,  3-5-cleft  into  linear  or  linear-lanceolate  entire  lobes:  pedundes 
longer  than  the  leaves.  3-8  cm.  long,  erect,  or  more  or  less  inclined;  flowering 
umbel  very  compact,  almost  head-like;  fruiting  rays  nearly  equal,  3-5  nun. 
long;  pedicels  2  mm.  or  less  long;  invohicel  of  numerous  distinct  obovafte 
bractlets  stronglv  3-tootlied  at  apex:  fruit  3-4  mm.  long,  usually  pmplidi; 
oil-tubes  2-5  in  t^  intervals. — Hi^  mountains  of  Colorado. 

3.  Oreozis  alpina  (Gray)  C.  &  R.  1.  c.  Puberulent  (rarely  g^rous),  with 
paler,  more  dissected  leaves  and  shorter,  more  crowded  leaflets:  invckatdB  of 
somewhat  broader  bractlets  more  or  less  united  at  base;  flowers  paler:  fruil 
4-5  mm.  long,  puberulent  (at  least  when  young);  oil-tubes  solitary  in  the 
inter\'al8.    Cymopterus  alpinus, — Colorado  and  Utah  to  Wyoming. 

1&  COnOSELnrUM  Hoffm. 

Glabrous  perennials  (or  inflorescence  sometimes  puberulent),  with  tenste 
then  pinnately  decompound  leaves,  ovate-acute,  laciniately  toothed  or  lobed 
leaflets,  involucre  more  or  less  conspicuous  or  none,  involuceb  of  immgous 
more  or  less  elongated  narrow  bractlets,  and  white  flowers.    Caiyx-^uA  ob* 
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solete.  Fruit  oblong,  dorsally  flattened,  glabrous.  Carpel  with  prominent 
dorsal  tod  intermediate  ribs  (sometimes  narrowly  winged),  and  the  laterals 
broadly  winged  and  thickish;  stylopodium  slightly  conical;  oil-tubes  usuaUy 
solitary  in  the  dorsal  intervals,  1  to  several  in  the  lateral,  2-8  on  the  commis- 
sural side.    Seed  with  plane  or  sUghtly  concave  face. 

1.  ConioseUnum  scopulorum  (Gray)  C.  &  R.  Contrib.  Nat.  Herb.  7:  151. 
1900.  Nearly  simple,  6-9  dm.  high,  more  or  less  leafy,  with  puberulent  in- 
florescence: lower  leaves  often  very  large,  twice  to  thrice  temate,  then  once  or 
twice  pinnate;  leaflets  (sometimes  small)  laciniately  pinnatifid;  upper  leaves 
often  temate-pinnate  or  simply  pinnately  compound:  umbel  of  numerous 
rays^  with  involucels  of  several  narrowly  linear  elongated  bractlets;  rays 
(fruiting)  5-7.5  cm.  long;  pedicels  12  mm.  long:  fruit  about  6  mm.  long;  oil- 
tubes  usually  1  in  the  dorsal  intervals  and  2  in  the  lateral,  2-4  on  the  com- 
missural side.  Ligusticum  scoptdorum. — ^From  New  Mexico  through  our  range 
to  Oregon. 

17.  ANGELICA  L. 

Stout  perennials,  with  temate-pinnate  (rarely  simply  pinnate)  compound 
leaves,  scanty  involucre  or  none,  involucels  of  small  bractlets  or  none,  and 
large  umbels  of  white  flowers  (greenish-yellow  or  purpUsh  in  two  or  three 
species).  Calyx-teeth  mostly  obsolete.  Fruit  flattened  dorsally,  ovate  or 
oblong,  glabrous  or  pubescent,  with  prominent  crenulate  disk.  Carpel  with 
strong  ribs,  each  with  a  group  of  strengthening  cells;  laterals  usually  broadly 
winged,  distinct  from  those  of  the  other  carpel,  forming  a  double-winged 
margin  to  the  fruit;  stylopodium  conical;  oil-tubes  l-several  in  the  intervals 
or  indefinite,  2-10  on  the  commissural  side.  Seed  face  plane  or  somewhat 
concave. 

Oil-tubes  solitary  in  all  the  intervals. 
Leaves  once  or  twice  pinnate. 

Involucels  of  conspicuous  bractlets 1.  A.  Grayi. 

Involucels  none  .        • 2.  A.  pinnata. 

Leaves  temate,  then  pinnate. 

Fruit  glabrous;  flowers  white 3.  A.  Lyallii. 

Fruit  scabrous  or  hirsute. 

Flowers  greenish  or  purplidi 4.  A.  Roseana. 

Flowers  white 5.  A.  dilatata. 

Oil-tubes  numerous  and  contiguous  about  the  seed;  plant  tall,  stout,  and 

widely  branched 6.  A.  ampla. 

1.  Angelica  Grayi  C.  &  R.  Contrib.  Nat.  Herb.  7:  154.  1900.  Usually  very 
stout,  3-6  dm.  high,  glabrous  except  the  more  or  less  scabrous  inflorescence, 
leaf-margins,  and  veinlets  (beneath) :  leaves  once  or  twice  pinnate,  with  much- 
dilated  petioles;  leaflets  oblong  to  ovate,  2.5  cm.  long,  acute,  toothed  (some- 
times laciniately  toothed  or  lobed):  umbel  with  involucels  of  conspicuous, 
lanceolate-ovate,  long-acuminate  bractlets;  rays  2.5-3.5  cm.  long;  pedicels 
2-4  mm.  long:  fruit  oblong,  smooth,  4-5  mm.  long,  with  prominent  thin  wings, 
the  laterals  decidedly  broadest:  seed  face  dorsally  sulcate. — High  mountains 
of  Colorado  and  southern  Wyoming. 

2.  Angelica  pinnata  Wats.  Bot.  King's  Rep.  126.  1871.  Glabrous,  6-9  dm. 
high:  leaves  simply  pinnate,  with  2-4  pairs  of  ovate  to  narrowly  lanceolate, 
aharply  serrate  to  entire  leaflets  (lowest  pair  sometimes  pinnate):  umbels 
10-20-rayed,  with  neither  involucre  nor  involucels;  rays  5-10  cm.  long;  ped- 
icels 4  mm.  long;  flowers  greenish-yellow  or  dull  purple:  stylopodium  slightly 
conical;  fruit  oblong,  glabrous  (at  maturity),  4-6  mm.  long;  dorsal  and  inter- 
mediate ribs  thick  and  prominent;  laterals  with  wings  hardly  as  broad  as 
body. — ^Extending  from  New  Mexico  to  Utah  and  Montana. 

3.  AngelicaLyallii  Wats.Proc.Am.  Acad.  17:  374.  1882.  Glabrous  except 
the  sometimes  puberulent  inflorescence,  stout,  6-15  dm.  high:  leaves  temate 
then  once  or  twice  pinnate,  the  uppermost  reduced  to  large  inflated  petioles; 
leaflets  extremely  variable  in  size,  ovate  to  lanceolate,  rather  acute,  serrate 
or  dentate:  umbel  many-rayed,  with  neither  involucre  nor  involucels;  t^-^ 
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2^25  cm«  kmg;  pedioels  2-10  mm.  long,  coalesoent  at  base  (giving  a  "ynh" 
footed  "  appearance) :  fruit  oblong  to  obovate,  ^brous,  4-6  mm.  lon«;  donal 
and  intermediate  ribe  thick  and  slightly  elevated;  lateral  wings  as  broad  as 
the  often  much  flattened  body  or  broader. — Northwestern  Wyoming  to  Or^^oo 
and  northward. 

4.  Angelica  Roseana  Henderson,  Contrib.  Nat.  Herb.  5:  201.  1899.  Low 
and  very  stout,  5-6  dm.  high,  with  glabrous  and  usually  purplish  stems,  and 
more  or  less  scsibrous  inflorescence:  l^ves  twice  or  thrice  temate  then  pinnate; 
upp)er  stem  leaves  reduced,  with  large  inflated  petioles;  leaflets  broadly  ovate 
to  lanceolate,  thick,  with  prominent  veins,  laciniately  mucronate-toothed, 
2.5-3.5  cm.  long,  obtuse  or  acute,  glabrous  or  more  or  less  scabrous:  umbeb 
with  very  imequal  rays,  no  involucre  (or  sometimes  1  or  2  bracts),  and  in- 
volucels  of  few  filiform  and  very  scabrous  bractlets:  flowers  greenish  or  tinged 
with  purple:  ovaries  glabrous  or  puberulent:  fruit  broadly  oblong-elliptic, 
more  or  less  scabrous,  4-5  nun.  long;  dorsal  and  intermediate  ribs  often  ne&riy 
as  prominent  as  the  lateral,  thick  and  corky;  stylojpodium  conical;  oil-tubes 
mostly  solitary  in  the  intervals. — Subalpine  or  alpine,  among  the  broken 
rocks  of  the  cliffs;  throughout  our  range. 

5.  Angelica  dilatata  A.  NeLs.  Contrib.  U.  S.  Nat.  Herb.  12:  446.  1909. 
Glabrous,  5-10  dm.  high:  lower  leaves  temate,  then  pinnate;  the  upper  sim^y 
pinnate  or  reduced  to  the  greatly  dilated  petiole  which  is  sometimes  tipped 
with  a  diminutive  bitemate  leai;  leaflets  obovate  or  ovate,  neariy  or  quite 
sessile,  obscurely  and  somewhat  irregulariy  serrate,  or  sometimes  with  a  basal 
lobe  on  one  side;  dilated  p)etioles  10-20  cm.  long:  umbel  about  30-rayed,  the 
involucre  wanting  or  of  1-2  bracts;  in  volucels  none;  rays  5-8  cm.  long:  fruit 
oblong-elliptic,  obscurely  and  sparsely  hirsute,  less  than  5  mm.  long;  lateral 
wings  broader  than  the  dorsal  and  intermediate  ones;  oil-tubes  solitary  in  all 
the  intervals;  pedicels  unequal,  usually  much  longer  ^han  the  fruits. — ^Type 
locali^,  City  Creek  Cafion,  Utah. 

6.  Angelica  ami>]a  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  375.  1898.  Tall  and 
stout,  15-25  dm.  high,  with  purplish,  glabrous  stems  and  puberulent  inflores- 
cence: leaves  large,  temate  then  twice  pinnate;  leaflets  ovate  to  obovate, 
short-acuminate,  serrate  or  toothed,  5-20  cm.  long:  umbels  with  very  nu- 
merous, nearly  equal  rays,  no  involucre,  and  usually  involucels  of  setaoeooa 
bractlets;  rays  5-10  cm.  long;  pedicels  10-12  mm.  long:  fruit  broadly  oblong, 
glabrous,  5-7  mm.  long,  the  dorsal  and  intermediate  ribs  sharp  (hardly 
winged),  narrower  than  the  thin,  very  narrow  lateral  wings;  oil-tubes  smaU 
and  numerous,  contiguous  about  the  seed  and  adhering  to  it  with  the  break- 
ing down  of  the  pericarp. — On  stream  banks;  from  southern  Wyoming  to 
central  Colorado. 

1&  PHELLOPTERUS  Nutt. 

Acaulescent  or  short  caulescent  plants,  with  pale  once  or  thrice  pinnate 
leaves  (segments  usually  short,  broad,  crowded,  and  more  or  less  confluent), 
mostly  conspicuous  and  similar  more  or  less  hyaline  involucre  and  invohieels, 
and  purple  flowers  (except  in  P.  numtanus).  Calyx-teeth  evident.  Fruit 
oblong  to  orbicular  in  outline,  g^rous.  Carpel  with  3-5  broad  win^B,  tlun 
throughout  or  slightly  thickened  at  insertion,  the  laterals  distinct  from  those 
of  the  carpel;  stylopodium  wanting;  oil-tubes  usually  more  than  one  in  the 
intervals,  4-8  on  the  commissural  side.  Seed  more  or  less  dorsally  flftt|yi»f»<f^ 
the  face  with  a  shallow  and  broad  coucAvity. —Cymaptenu  in  part. 

Flowers  white •        .  .        .1.  P.  montemiik 

Flowers  pinkish  or  purple. 

Involocds  with  l-S-nerred  bneUeta. 

Fruit  oblong.  8  mm.  long 2.  P.  buIbonHL 


Fruit  orbicular.  10-12  mm.  long 
Involucels  with  many-nerved  bnetlet« 

1.  PheUopterusmontanus  Nutt.  T.  A  G.  Fl.  1 


4.  P.*  m 


'iiriiiiiMB— , 
lultmwinriML 


624.  1840.    Flowering 


beU  compactly  clustered  at  the  base  of  the  rosette  of  much  longer  ksvo^ 
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often  appearing  sessile,  somewhat  elongated  in  fniit:  involucre  inconspicuous, 
hyaline,  and  lobed,  sometimes  reduced  to  a  cup;  involucels  conspicuous,  the 
bractlets  distinct,  obovate,  entire,  with  very  broad,  white,  and  hyaune  margins, 
with  more  or  less  distinct  green  central  region:  pedicels  shorter  than  the 
bractlets:  flowers  white,  sometimes  purplish:  fruit  broadly  oblong  to  nearly 
orbicular,  6-8  mm.  long,  with  broad,  thin  wings  somewhat  thickened  at  in- 
sertion; oil-tubes  1-3  in  the  intervals,  4-8  on  the  commissural  side:  seed  some- 
what flattened,  with  broadly  concave  face.  Cymopterua  montanus. — Kansas 
to  Dakota  and  west  to  Colorado  and  Wyoming. 

2.  PheUojpterus  bulbosus  (A.  Nels.)  C.  &  R.  Contrib.  Nat.  Herb.  7:  168. 
1900.  Leaf-segments  more  crowded  than  in  P.  montanus:  flowering  umbel 
more  elongated,  in  fruit  eoualing  or  exceeding  the  leaves;  involucre  con- 
spicuous, of  broad  hyaline  bracts  united  at  base;  involucels  more  conspic- 
uous, the  broad  hyaline  bracts  sometimes  with  a  greenish  central  region; 
pedicels  longer  than  in  P.  montanus;  flowers  purplish:  fruit  oblong,  much 
narrower  than  in  P.  montanus y  8  mm.  long,  with  broad  thin  wings  not  thick- 
ened at  insertion;  oil-tubes  3-5  in  the  intervals,  6-10  on  the  commissural 
side:  seed  face  with  rather  deep  and  broad  concavity.— Green  river  region 
of  Wyoming. 

3.  Phellopterus  purpurascens  (Gray)  C.  &  R.  1.  c.  Peduncles  longer  than 
in  P.  morUanuSy  in  fruit  equaling  or  exceeding  the  leaves;  umbels  more  or  less 
compacted;  involucre  conspicuous,  composed  of  white  or  purplish  hyaline 
bracts  which  have  1-3  green  or  purplish  nerves  and  are  united  at  base,  or 
sometimes  reduced  to  a  hyaline  sheath;  involucels  resembling  the  involucres: 
flowers  purple:  fruit  orbicular,  with  broad  wings  and  oblong  body  10-12  mm. 
long:  carpels  somewhat  flattened,  with  5  broad,  thin  wings  scarcely  thickened 
at  insertion;  oil-tubes  2  or  3  in  the  intervals,  4  on  the  commissural  side:  seed 
somewhat  flattened,  with  broadly  concave  face. — Mostly  west  of  our  range. 

3a.  Phellopterus  purpurascens  Eastwoodae  (Jones)  C.  &  R.  1.  c.  169. 
More  robust,  2-3  dm.  high,  with  usually  long  peduncles:  umbels  and  umbel- 
lets  more  open,  with  prominent  rays  and  pedicels:  wings  of  fruit  much  nar- 
rower, resulting  in  a  narrow  fruit. — More  eastern  in  range;  central  and  western 
Ck>lorado. 

4.  Phellopterus  multinervatus  C.  &  R.  1.  c.  Peduncles  as  in  P.  purpuras- 
cens; involucre  a  low,  hyaline  more  or  less  lobed  sheath,  or  developing  one  or 
more  conspicuous  bracts  resembling  those  of  the  involucel;  involucels  con- 
spicuous, composed  of  broad  purplish  bractlets  united  at  base,  which  are 
rounded  at  apex,  many-nervea,  and  with  narrow  h valine  margins;  flowers 
purple:  fruit  orbicular,  with  very  broad  wings  and  oblong  body,  12-15  mm. 
long:  carpels  somewhat  flattened,^  with  5  broad  thin  wings  more  or  less  thick- 
ened at  insertion;  oil-tubes  2-4  in  the  intervals,  8  on  the  commissural  side: 
seed  somewhat  flattened,  with  broadly  concave  face.  (P.  camporum  Rydb. 
Bull.  Torr.  Bot.  Club  31:  574.  1904.)— Colorado  and  New  Mexico  and  west 
to  Utah  and  Arizona. 

19.  PTERYXIA  Nutt. 

Plants  of  acaulescent  habit  or  nearly  so,  and  clothed  at  base  with  persist- 
ent leaf-sheaths,  leaves  clustered  at  base  with  main  divisions  temate  then 
pinnately  finely  dissected  into  short-linear  more  or  less  pungent  segments, 
mostly  no  involucre,  involucels  of  narrow  bractlets  (not  at  all  hyaline),  ana 
yellow  flowers.  Calyx-teeth  evident.  Fruit  oblong  to  orbicular  in  outline, 
glabrous.  Carpel  usually  strongly  flattened  dorsally,  with  wings  thin  through- 
out, lateral  ribs  with  broad  wings,  dorsal  and  intermediates  from  strongly 
ribbed  to  broadly  winged;  stylopodium  wanting;  oil-tubes  several  in  the  in- 
tervals. Seed  face  plane  or  with  a  shallow  and  broad  concavity. — Cymopterus 
in  part. 

Flowers  yellow;  fruit  oblong 1.  P.  calcarea. 

Flowers  white;  fruit  orbicular 2.  P.  albiflora, 

1.  Pteryzia  calcarea  (Jones)  C.  <&  R.  L  c.  173.    Short  caulescent,  giving 
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rise  to  a  tuft  of  leaves  and  lon^  peduncles  (occasionany  bearing  a  i 

leaf):  leaves  with  the  ultimate  divisions  linear:  peduncles  reaching  a  hd|^ 
of  2-3  dm. ;  umbel  of  unequal  rays,  no  involucre,  and  invc^ucels  of  small  Hnear 
bractlets;  rays  1-3.5  cm.  long;  pedicels  2-4  mm.  long;  flowers  yellow:  fruit 
oblong,  6-7  mm.  long,  the  dorsal  and  intermediate  wings  sometimes  reduced 
in  br^dth;  oil-tubes  3-5  in  the  intervals,  6  or  more  on  the  commissural  side: 
seed  face  with  broad  and  diallow  concavity,  but  in  immature  specimois 
sometimes  appearing  plane. — Interior  Wyoming  to  Nevada  and  Oregon. 

2.  Pteryzia  attri'flora  Xutt.  T.  &  G.  Fl.  1:  625.  1S40.  Low,  very  leafy  at 
base:  leaves  pale,  the  ultimate  segments  divaricate  and  often  3-cleft,  shoit, 
acute:  peduncles  lender,  more  or  less  spreading,  1-1.5  dm.  high,  consid- 
erably longer  than  the  leaves;  umbels  with  unequal  rays,  no  involucre,  and 
involuceb  of  several  linear  bractlets;  rays  4-12  mm.  long;  fruiting  pedic^ 
3  mm.  long;  flowers  white:  fruit  nearly  orbicular,  4  mm.  long,  each  carpel 
with  usually  5  more  or  less  undulate  wings. — Northern  Wyoming,  Idaho,  amd 
Montana. 

aO.  THASPIUM  NuU. 

Perennials,  with  temately  compound  leaves  and  broad  serrate  or  toothed 
leaflets  (or  lower  leaves  simple),  mostly  no  involucre,  involucels  of  small 
bractlets,  mostly  yellow  flowers,  and  afi  the  fruits  pediceled.  Calyx-teeth 
conspicuous.  Fruit  ovoid  to  oblong,  mostly  glabrous.  Carpel  with  3  or  4 
or  all  the  ribs  strongly  winged;  stylopodium  wanting;  style  long;  oil-tubes 
solitary  in  the  intervals,  2  on  the  commissural  side.    Seed  face  plane. 

1.  Thaspium  trifoliatum  aureum  (Nutt.)  Brit.  Mem.  Torr.  Club  5:  240. 
1894.  Glabrous,  6-15  dm.  high:  basal  leaves  mostly  cordate,  serrate;  stem 
leaves  simply  temate  (rarely  bitemate) ;  leaflets  ovate  to  lanoe^^te,  rounded 
or  tapering  at  base,  serrate:  umbds  8-12-raved;  rays  1-2.5  cm.  long;  pedio^ 
about  2  mm.  long;  flowers  yellow:  fruit  globose-ovoid,  about  4  mm.  long,  all 
the  ribs  equally  winged.    T.  trifoliatum  in  part. — Wyoming  and  eastward. 

21.  AULOSPERMUM  C.  &  R. 

Caulescent  or  acaulescent  plants,  with  more  or  less  pinnately  dissected 
leaves  (or  primary'  di\nsion  temate),  mostly  no  involucre,  invohicels  of  small 
narrow  bractlets,  which  are  not  at  all  hysdine,  and  white,  yellow,  or  purple 
flowers.  Calyx-teeth  evident.  Fruit  oblong  to  orbicular  in  outline,  glaorous. 
Carpel  with  3-5  usually  broad  wings  which  are  sometimes  thickened  at  in- 
sertion, and  with  narrow  or  broad  intervals;  stylopodium  wanting;  oil-tubes 
several  in  the  intervals,  2  or  more  on  the  commissural  side.  Seed  not  dor- 
sally  flattened  or  but  sUghtly  so,  the  face  usually  with  a  narrow  and  deep 
sulcus. — Cymapterus  in  part. 

Stems  becomiDc  caulescent,  crowned  with  a  duster  of  leaves  and  pe- 
duncles. 
Flowers  ydlow. 

Leaves  coarsely  dissected 1.  A. 

Leaves  more  finely  disserted 2.  A. 

Flowers  white  or  purplish. 

Flowers  white 3.  A, 

Flowers  purple 4.  A. 

Stems  acaulescent 5.  A. 

1.  Avikaspermtsm  longipes  (Wats.)  C.  &  R.  Contrib.  Nat.  Herb.  7:  175. 
1900.  Glabrous  and  glaucous:  leaves  pinnate  to  bipinnate,  the  ultimate  aeg- 
ments  oval  and  mucronulate:  fruiting  peduncles  longer  than  the  leaTeSy 
10-25  cm.  long;  umbels  5-10-rayed,  wi3i  no  involucre,  and  involucels  of  sub- 
ulate acuminate  bractlets;  rays  12-40  mm.  long;  pedicels  4-6  mm.  long; 
flowers  yellow:  fruit  6-S  mm.  long,  the  5  carpel  wings  broad  and  thin,  some- 
what unequal;  oil-tubes  3-4  in  the  intervals,  6  on  t^  commissural  side:  seed 
face  with  deep  and  narrow  sulcus,  which  broadens  into  a  central  eavilgr. — 
Naked  clay  soils  in  the  desert  areas;  Cokrado,  Utah,  ajid  Wyaming. 
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2.  Aulospermum  angustum  Osterh.  Bull.  Torr.  Bot.  Club  31:  358.  1904. 
Glabrous  and  glaucous,  20  cm.  or  more  high:  leaves  glaucous  throughout, 
bipimiate,  with  crowded  small  segments:  fruiting  peduncles  10-20  cm.  long; 
umbels  5-rayed  or  more,  with  no  involucre  and  mvolucels  of  few  subulate 
bractlets;  rays  about  1  cm.  long;  pedicels  3-4  mm.  long;  flowers  yellow:  fruit 
6^7  nun.  long,  the  5  caipel  winp  narrow  and  subequal;  oil-tubes  4-5  in  the 
intervals,  6  on  the  conmiissural  side. — Habitat  and  range  of  last. 

3.  Aulospermum  ibapense  (Jones)  C.  &  R.  Contrib.  U.  S.  Nat.  Herb.  7:  176. 
1900.  Glaorous  and  glaucous:  leaves  tripinnate,  the  ultimate  divisions 
crowded,  oblong,  obtuse,  with  re  volute  margins:  fruiting  peduncles  longer 
than  the  leaves;  umbels  6-8-rayed,  with  no  involucre  and  mvolucels  of  linear 
acute  bractlets;  rays  about  1  cm.  long;  pedicels  4  nmi.  long;  flowers  white: 
fruit  4-5  mm.  long,  the  5  carpel  wings  broad  and  thiri;  oil-tubes  3  in  the  in- 
tervals, 6  on  the  commissural  side.  {Cymopterua  ibapensis  Jones,  Zoe  3:  302. 
1893.) — Habitat  and  range  of  last. 

4.  Aulospermum  planosum  Osterh.  Bull.  Torr.  Bot.  Club  30:  236.  1903. 
Shortly  caulescent,  crowned  by  the  niunerous  widely  spreading  leaves  and 
peduncles  longer  than  the  leaves:  flowers  purplish:  fruit  oblong,  6  mm.  long. — 
(Colorado. 

5.  Aulospennum  purpureum  (Wats.)  C.  &  R.  1.  c.  178.  Whole  plant 
purplish,  nearly  acaulescent,  glabrous:  leaves  broadly  triangular  in  outUne, 
twice  or  thrice  pinnate,  the  segments  coarsely  mucronate-dentate:  peduncles 
stout,  exceeding  the  leaves;  imibel  unequally  8-12-rayed,  with  more  or  less 
elongated  rays  and  pedicels,  mostly  no  involucre,  and  mvolucels  of  lanceolate 
bractlets  united  near  the  base  and  nearly  equaling  the  yellowish-purple  flowers: 
fruit  8-10  mm.  long,  each  carpel  with  3-5  broad  wings  scarcely  thickened  at 
insertion;  oil-tubes  4  or  5  in  the  intervals,  8  on  the  conunissural  side:  seed 
somewhat  flattened,  with  broadly  concave  face. — New  Mexico  to  Colorado 
and  west  to  Utah  and  Arizona. 

22.  CYMOPTERUS  Raf. 

Dwarf,  acaulescent,  xerophytic  plants,  with  small  pinnate  or  bipinnate 
leaves,  often  no  involucre,  usually  foliaceous  and  conspicuous  involucels, 
and  white  or  yellow  flowers.  Calyx-teeth  obsolete  or  evident.  Fruit  flat- 
tened dorsally,  ovate,  glabrous.  Carpel  with  dorsal  and  intermediate  ribs 
filiform  or  winged  and  approximate;  lateral  wings  broad,  very  thick  and 
corky,  with  neither  nerves  nor  strengthening  cells,  coherent  till  maturity 
with  those  of  the  other  carpel,  forming  a  broad  corkjr  margin  to  the  fruit 
usually  thicker  than  the  much-flattened  fruit  body  and  in  cross  section  show- 
ing a  neck-like  connection;  stylopodiiun  wanting;  oil-tubes  very  small,  4-8 
in  the  intervals,  8-14  on  the  conunissural  side.  Seed  very  flat,  with  plane 
face. 

Umbels  globose,  flowers  white. 

Fruit  with  3-5  broad  wings  on  each  carpel. 

Ultimate  leaf-segments  narrow  and  acute 1.  C.  acaulis. 

Ultimate  leaf-s^ment  short-oblong,  obtuse 2.  C.  Parrvi. 

Fruit  with  only  the  lateral  nerves  broadly  winged     .        •        .        •    3.  C.  lapidosus. 
Umbels  open,  flowers  yellow. 

Leaf-segments  narrow 4.  C.  Fendleri. 

Leaf-segments  broad 5.  C.  Newberryi. 

1.  Cymopterus  acaiiUs  (Pursh)  Rydb.  Bot.  Surv.  Nebr.  3:  38.  1894. 
Low  (7-20  cm.)  and  glabrous,  with  a  snort  caudex  bearing  a  cluster  of  leaves 
and  peduncles:  leaves  merging  from  pinnate  to  bipinnate;  ultimate  segments 
mostly  small  and  narrow:  peduncles  mostly  shorter  than  the  leaves;  rays 
and  pedicels  very  short,  making  a  rather  compact  cluster;  involucel  of  Unear 
and*  entire  more  or  less  united  foliose  bractlets;  flowers  white:  fruit  6-8  mm. 
in  diameter,  with  3-5  broad  wings  on  each  carpel;  oil-tubes  small,  4-8  in  the 
intervals  (or  double  the  number  where  a  rib  has  been  suppressed),  8-14  on 
the  commissural  side. — From  Colorado  to  Assiniboia. 

2.  Cymopterus  Parryi  (C.  <fc  R.)  Jones,  Zoe  4:  48.  X893.    Resembling  C, 
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aemdU,  tmi  ihe  leaf-flegments  shorter  and  more  obtuse:  imrofaiere  small,  Iqf- 
aUiie:  fruit  somewhat  largor,  the  lateral  wings  moderately  thickened. — 
Gravelly  boich  lands;  western  Wyoming  and  adjaeent  Montana. 

3.  CjmopCenis  laudosiis  Jones,  Contrib.  Western  Bot.  No.  8:  31.  1898. 
Glabrous:  leaves  and  peduncles  borne  in  a  cluster  at  the  summit  of  a  more 
or  less  elongated  subterranean  stem  arising  from  a  long  branching  root: 
leaves  5-10  cm.  long,  pinnate  to  bipinnate,  the  pinnae  rather  crowded,  ovate, 
lower  ones  incised,  upper  ones  entire:  peduncles  sometimes  shorter  than  the 
leaves,  or  becoming  1.5-2  cm.  hig^  bearing  a  nearly  equally  rayed  umbel, 
with  involucels  of  several  linear  Iwactlets;  rays  1-2  cm.  long;  pedicels  4  mm. 
long;  flowers  white:  fruit  oblong,  glabrous,  &-7  nun.  long,  2-2.5  mm.  broad, 
with  wings  half  as  broad  as  body  or  less,  and  prominent  dorsal  and  inter- 
mediate nbs  (more  or  less  winged);  oil-tubes  several  in  the  intervals. — Sovith- 
em  Wyoming  and  adjacent  Utah. 

4.  CymopCertis  Fendleri  Gray,  Fl.  FoidL  56.  1849.  Low  (5-10  cm.)  and 
glabrous,  the  cluster  of  leaves  and  peduncles  springing  fran  a  slender  sub- 
terranean stem  which  arises  from  an  ekmgatra  thick  root:  leaves  usually 
exceeding  the  peduncles,  2-3-pinnate;  pinnae  and  segm^its  5  or  7,  <4>long 
and  incised:  umbels  with  few  and  unequal  rays  and  yellow  flowers^  sterile 
flowers  with  longer  pedicels  than  the  fertile;  involucre  represented  by  a  shatt 
sheath  whose  teeth  are  occasicmally  prolonged  into  small  linear  bracts,  and 
involucels  of  bractlets  united  at  base  and  exceeding  the  flowers:  fruit  oblong; 
6-10  mm.  long;  each  carpel  with  3  or  4  wings  which  are  thin  at  the  margin 
and  also  next  to  the  body;  oil-tubes  several  in  the  intervals,  4-8  on  the  com- 
missural side. — Gravelly  soil;  New  Mexieo,  CokMado,  and  Utah. 

5.  CymopCenis  Hewbenyi  (Wats.)  Jones,  Zoe  4:  47.  1893.  Often  more 
robust  than  the  other  species  (5-18  cm.  high),  but  with  the  same  habit :  leaves 
shorter  than  the  peduncles,  pinnately  3-5-foliolate  or  simply  lobed,  lobes  and 
leaflets  broad;  terminal  leaflet  3-lobecl,  the  lower  mostly  2-lobed,  all  the  lobes 
^Kiringly  incised:  umbel  unequaDy  4-13-rayed.  with  yeDow  flowers,  and  coo- 
4>icuous  involucels  of  more  or  less  unequal  oblong  to  ovate  foliaeeous  bract- 
lets:  fruit  sessile  or  neariy  so,  6-8  nmi.  long,  with  very  thick  lateral  wings 
and  dorsal  and  intermediate  ribs  filiform  or  winged;  oil-tubes  4-8  in  the  in- 
tervals. 8-10  on  the  commissural  sida — Ck^orado  and  New  Mezioo  and  west 
to  Utah  and  Aiixona. 

23.  PSEUDOCYMOPTERUS  C.  A:  R. 

Cauleaooit  or  acaulescent  plants,  with  bipinnate  leaves,  no  invcrfncre  (Tcry 
rarely  a  bract  or  two),  involucels  of  mostly  linear  bractlets,  and  varioaBhr 
colored  flowers.  Calyx-teeth  evid^t.  Frmt  oblong,  ^abrous.  Garpd  with 
very  prominent  and  acute  (sometimes  narrowly  winged)  dorsal  and  inter- 
mediate ribs,  and  rather  broad  and  thickish  lateral  wings  (sometimes  not 
much  more  prominent  than  the  dorsals  and  intermediates),  which  are  dis- 
tinct from  those  of  the  other  carpel;  stvlopodium  wanting;  oil-tubes  1—4  in 
the  inter\'als,  2-S  on  the  commissural  skle.  Seed  more  or  leas  flattCDed,  with 
plane  face  (except  in  P.  bipinnatus). 

More  or  kas  caulescent. 
Flowers  yriknr. 

Ultimate  divisioDs  of  leaves  flhort,  orate  to  laaeeoiate    .        .        .    1.  P. 
Ultimate  divisioDs  of  leaves  ekngated.  linear    . 

Leaves  (at  least  baasl  ones)  ovate 2.  P. 

Leaves  (at  least  basal  ones)  broadly  rbombic. 

Plant  dender;  leaves  mostly  eompoand,  with  very  Ions  and 

few  drvisoDS 3.  P. 

Plant  low;  leaves  thriee  phwiatr,  with  ihorter,  crowded,  nu- 
merous divisions        4.  P. 

Flowers  lyorple &  P. 

Aeanleseent. 

Leaves  on  loi^  petioles,  green. 

Segments  linear 6.P.  i 

Segments  obovate  to  rfaombie-eoneste 7.  P. 

t  petioles,  very  pale  or  daaeooB    .        •  •        •    &  P. 
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1.  Pteudocyniopterus  montanus  (Gray)  C.  &  R.  Rev.  N.  Am.  Umbell.  74. 
1888.  Stem  erect,  slender,  3-6  dm.  high,  more  or  less  leafy,  glabrous  except 
at  the  base  of  the  imibel  or  on  the  rays:  the  bipinnate  leaves  mostly  with  broad 
outline;  leaflets  exceedingly  variable,  variously  cut  or  entire:  umbel  6-12- 
rayed,  with  involucels  of  linear  or  setaceous  bractlets  longer  than  the  yellow 
flowers;  rays  12-30  nun.  long;  pedicels  about  2  mm.  long:  fruit  broamy  ob- 
long, 4-5  mm.  long,  with  lateral  wings  almost  as  broad  as  body,  the  dorsal 
and  intermediates  very  variable  (either  ribbed  or  narrowly  wing^ ;  oil-tubes 
1-4  in  the  intervals,  4-6  on  the  conmiissural  side:  seed  much  flattened. — 
Open  motmtain  sides;  Colorado  to  New  Mexico  and  Arizona. 

2.  Pfeudocymopterus  sylvadcus  A.  Nels.  Bull.  Torr.  Bot.  Club  28:  224. 
1001.  Similar  but  the  stems  more  slender,  the  leaf-segments  long-linear,  the 
fruiting  pedimcle  elongated  and  naked:  fruit  broader  and  with  thin,  con- 
spicuous, lateral  wings  as  broad  as  the  bodv;  oil-tubes  mostly  1  in  the  inter- 
vals and  2-4  on  the  conmiissiu^l  sides. — Wet  woods  and  thickets;  Wyoming 
and  Colorado. 

3.  Pteudocymopterus  tenuifolius  (Gray)  Rydb.  Bull.  Torr.  Bot.  C!lub 
33:  147.  1906.  Resembling  P.  montanus,  but  often  larger  and  more  branch- 
ing, and  the  bipinnate  leaves  with  very  few  and  narrowly  linear  leaflets  1-4 
cm.  long.  (P.  montanus  tenuifolius  C.  &  R.  Rev.  N.  Am.  Umbell.  74.  1888.) — 
In  mountain  woods;  Colorado  to  New  Mexico. 

4.  Pfeudocymopterus  multifidus  Rydb.  1.  c.  Resembling  P.  montanuSf 
but  low,  about  2  dm.  high:  lower  leaves  broadty  rhombic  in  outline,  thrice 
pinnate;  the  upper  twice  pinnate;  ultimate  divisions  linear:  fruit  smaller  and 
more  rounded. — High  mountains;  Colorado  and  New  Mexico. 

5.  Pfeudocymopterus  purpureus  (C.  &  R.)  Rydb.  1.  c.  Resembling  P. 
montanus,  but  short  caulescent,  with  rather  weak  ascending  peduncles  7.6-16 
cm.  long,  and  purple  flowers.  (P.  montanus  purpureus  C.  &  R.  1.  c.) — Moist 
places  in  the  mountains;  Colorado  to  New  Mexico  and  Utah. 

6.  Pseudocymopteruf  anisatus  (Gray)  C.  <&  R.  1.  c.  Acaulescent,  caespi- 
tose  from  a  much  branched  caudex,  which  is  more  or  less  covered  with  tne 
remains  of  old  leaves:  leaves  on  long  petioles,  narrow,  somewhat  rigid,  pin- 
nate, and  the  leaflets  pinnatelv  parted  into  linear  (sometimes  broader) 
pungently  acute  segments:  peduncles  1-3  dm.  high,  exceeding  the  leaves; 
umbel  unequally  5-12-rayed,  with  involucels  of  linear-subulate  (sometimes 
lobed)  bractlets  exceeding  the  white  or  yellow  flowers;  rays  1-7.5  cm. 
long;  pedicels  2-6  mm.  long:  fruit  about  4  mm.  long,  the  carpel  irregularly 
2-6-wmged;  oil- tubes  1-3  in  the  intervals,  2-4  on  the  commissural  side:  seed 
face  plane. — Dry  hills  and  moimtains;  throughout  our  range  and  to  the 
northwestward . 

7.  Psetidocymoptenss  aletifolius  Rydb.  Bull.  Torr.  Bot.  Qub  31:  674. 
1904.  Densely  caespitose,  with  the  habit  of  P.  anisatus:  leaves  once  or  twice 
pinnate,  stiff  and  shining,  with  petioles  about  as  long  as  the  blades;  segments 
obovate  to  rhombic-cuneate,  deeply  cleft  into  usually  3-toothed  Iotcs:  pe- 
duncles 1-1.5  dm.  high,  about  equaling  the  leaves;  rays  of  the  umbel  veiy 
unequal,  in  fruit  1-6  cm.  long;  pedicels  also  very  unequal,  1-8  mm.  long  in 
fruit;  flowers  yellow:  fruit  6-6  mm.  long;  lateral  wings  evident  but  rather 
narrow;  dorsal  ribs  acute  or  slightly  winged;  oil-tulxjs  usually  solitary  in  the 
intervals. — In  the  mountains  of  Colorado,  among  rocks. 

8.  Pseudocymopteruf  Upinnatus  (Wats.)  C.  &  R.  1.  c.  75.  Caespitose,  the 
short  branches  of  the  rootstock  covered  with  the  crowded  remains  of  dead 
leaves,  g^ucous,  puberulent:  leaves  pinnate  with  few  pairs  of  short  segments, 
which  are  pinnately  divided  into  short  linear  lobes:  peduncles  1-2  dm.  hi^, 
much  exceeding  the  leaves;  rays  2-8  mm.  long;  involucels  of  conspicuous 
linear-lanceolate  or  broader  bractlets,  with  hyaline  margins,  and  more  or  less 
united  at  base  ;  flowers  white:  fruit  nearly  sessile^  ovoid,  3-4  mm.  long,  mod- 
erately flattened  dorsally,  the  5  thickish  carpel  wmgs  equal  and  narrow  (often 
being  but  very  prominent  acute  ribs);  oil-tubes  3-4  in  the  intervals,  6-8  on 
the  commissural  side:  seed  face  sU^tly  concave. — Western  Wyoming  to 
Montana  and  Oregon. 
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«  24.  OXTPOLIS  Raf . 

Smooth,  erect,  swamp  hnbs,  with  fascicled  tubo^,  leaves  simply  pinnate  or 
temate  or  reduced  to  petioles,  invcducre  of  few  bracts  or  none,  involuc^  of 
numerous  small  bractlets  or  none,  and  white  flowos.  Calyx-teeth  evident. 
Fruit  flattcxied  laterally,  ovate  to  obovate,  glabrous.  Carpel  with  dorsal  and 
int^mediate  ribs  filifcHm;  lateral  wings  closely  contiguous  to  those  of  the 
other  carpel  and  nerved  dorsally  at  the  inner  margin  (giving  the  appearance 
of  5  filiform  ribs  on  the  back  of  each  carpel) ;  strengthening  cells  beneath  the 
d«sal  ribs  and  ner\'e8  of  the  lateral  wings;  stylc^xxiium  thick,  short-conical; 
cnl-tubes  solitary  in  the  intervals,  2-6  on  the  commissural  side.  Seed  face 
I^ane. — Archemora. 

#  1.  Qxypofis  Fendleri  (Gray)  Hell^,  BuU.  Torr.  Bot.  Chib  24:  478.  1897. 
Stem  slender,  simple,  S-6  dm.  high,  from  a  large  fascicle  of  tubers  (2.5  em. 
long) :  leaves  pinnate,  5-9-foliolate;  leaflets  ovate  or  oblong  (or  lanc(»late  in 
upper  leaves),  obtuse,  2.5-5  cm.  long,  incisely  sermte:  umbel  unequally 
5-12-rayed,  with  neither  involucre  nor  involuceJs;  rays  1-3.5  cm.  long;  ped- 
icels 4-8  mm.  long:  fruit  ovate,  scarcely  4  nmi.  long,  with  rather  prominent 
dorsal  and  intermediate  ribs  and  narrower  lateral  wings;  cnl-tubes  2-4  oo  the 
commissural  side. — In  the  mountains  of  our  range. 

26.  LEPTOTAEinA  Xutt. 

Usually  tan  and  stout,  glabrous,  nearly  acaulescent  perennials,  with  thidc 
often  very  large  fusiform  roots,  usually  large  pinnately  decompound  leaves, 
involucre  of  few  bracts  or  none,  involucels  of  numerous  small  bractlets,  and 
yellow  or  purple  flowers.  Calyx-teeth  obsolete  or  sometimes  evident.  Fruit 
flattened  d<M':^Jly,  oblong-eUiptical,  glabrous.  Carpel  with  dorsal  and  inter- 
mediate ribs,  filiform  or  obscure;  lateral  wings  v&ry  thick  and  corky,  with 
large  groups  of  thick-walled  strengthening  cells;  commissural  face  with  a 
praninent  central  Icmgitudinal  ridge  left  after  separation  frcHn  the  carpo- 
phore; stylopodium  wanting;  ofl-tubes  3-6  in  the  mtervals,  4-6  on  the  com- 
missural side,  mostly  small,  sometimes  obsolete.  Seed  very  flat,  with  plane 
or  sli^tly  coacs^ve  face. 

Leaves  findy  diflsetrted:  ofl-tnbes  mostly  wanting 1.  L.  muhifida. 

Leaves  leas  diaaectcd;  oil-tabes  present 2.  L.  FatfOnii. 

1.  Leptotaema  multifida  Nutt.  T.  &  G.  Fl.  1:  630.  18i0.  Leaves  finriy 
dissected:  umbels  mostly  without  involucre;  pedicels  of  the  fruit  6-24  mm. 
long:  flowers  purple  or  ^^ellow:  fruit  S-12  nmi.  long,  and  with  no  strengthening 
cdUs  in  the  almost  obsolete  dorsal  and  intermediate  ribs:  seed  face  concave, 
the  carpel  section  being  crescentic. — ^Montana  to  New  Mexico. 

2.  Leptotaenia  Eatonii  C.  &  R.  Rev.  X.  Am.  Umbell.  52.  1888.  like  L. 
muUifida,  but  with  less  dissected  leaves:  umbels  few-rayed;  pedicels  of  fruit 
8-12  nmi.  long:  fruit  16-18  mm.  long,  8-10  mm.  broad,  flatter  and  thinner 
than  in  any  other  species;  oil-tubes  4-6  in  the  intervals.  4  cm  the  commisBaral 
side,  a  prominent  corky  nerve  on  the  commissural  face  of  the  lateral  wing 
near  the  inner  margin:  seed  face  plane. — Western  Wyoming,  Utah,  and  Idaho. 

26.  COGSWELUA  Raf. 

Acauleaecnt  or  short  caulescent,  clry  ground  perennials,  with  fusifocm  cr 
tuberous  roots,  temate  (sometimes  pinnate)  to  dissected  leaves,  no  invohme, 
involucels  mostly  present,  and  yellow,  white,  or  purple  flow»s.  Calyx-teeth 
obsolete  (very  rardy  evident).  Fruit  strongly  flattened  dcxsally,  oblong  to 
orbicular.  Carpel  with  filiform  and  approximate  dorsal  and  intermediate  rbs, 
and  winged  laterals  coherent  till  maturity  with  those  of  the  other  carpd;  mti- 
carp  thin,  with  strengthening  cells  beneath  each  rib  and  nerve;  stytopocram 
wanting;  oil-tubes  one  to  several  in  the  intervals  (rarely  obsolete).  2-10  oq 
the  commisBural  side.  Seed  donaDy  flattened,  with  plane  face  (rarely  8ii{|iti{j' 
ccmca  ve) . — Peucedanum. 
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Flowen  yeUow. 

Roots  tuberous  or  moniliform. 

Umbellets  open;  pedicels  slender ^.  C.  ambigua. 

Umbellets  compact;  fruit  nearly  sessile 2.  C.  leptocarpa. 

Roots  more  or  less  thickened. 

Plant  glabrous  or  nearly  so;  fruit  glabrous. 

Oil-tubes  several  in  the  intervals  ,        •        .        •         .      3.  C.  montana. 

Oil-tubes  large  and  solitary. 

Glabrous  throughout  4.  C.  Grayi. 

Slightly  puberuTent  on  the  herbage 5.  C.  bicolor. 

Plant  pubescent,  at  least  when  young. 

Leaves  finely  dissected,  ternate  then  pinnate. 

Bractlets  of  involucels  lanceolate,  conspicuous  and  united 

at  base 6.  C.  foeniculacea. 

Bractlets  linear,  smaller,  distinct 7.  C.  Jonesii. 

Leaves  ternate  or  biternate,  with  long  linear  s^^ents  .       S.  C.  platycarpa. 

"Floweirs  white. 

Bractlets  not  scarious  9.  C.  macrocarpa. 

Bractlets  scarious-margined  10.  C.  orientalis. 

1.  CogsweUia  ambigua  (Nutt.)  Jones,  Contrib.  West.  Bot.  12:  32.  1008. 
Glabrous,  from  low  acaulescent  to  3  dm.  high  and  caulescent,  with  tuber- 
ous sometimes  moniliform  toots:  petioles  much  dilated  at  base;  leaves 
once  to  twice  pinnate,  with  more  or  less  elongated  Unear  leaflets,  the  upper 
often  more  dissected:  umbel  unequally  8-18-rayed,  with  no  involucels;  rays 
2.5-8.5  cm.  long;  pedicels  4-8  nun.  long;  flowers  yellow:  fruit  narrowly  ob- 
long, glabrous,  6-8  mm.  long,  2  mm.  broad,  very  narrowly  winged;  oil-tubes 
solitary  in  the  intervals,  2  (broad  and  thin)  on  the  commissural  side. — Wyo- 
ming and  Montana  to  Oregon. 

2.  CogsweUia  leptocarpa  (Nutt.)  Jones  1.  c.  33.  Acaulescent,  becoming 
3  dm.  high,  from  deep-seated  tuberous  roots,  glabrous:  leaves  ternate  then 
pinnate,  the  ultimate  segments  linear  and  usually  much  elongated:  umbels 
with  few  very  unequal  rays,  and  involucels  of  small  linear  bractlets;  rays  from 
almost  wanting  to  7.5  cm.  long;  flowers  yellow:  fruit  nearly  sessile,  forming 
a  dense  cluster,  linear,  9-10  mm.  long,  2  mm.  broad,  with  very  narrow  wings-; 
oil-tubes  solitary  in  the  intervals. — Reported  from  Steamboat  Springs,  Col- 
orado; mostly  to  the  northwest  of  our  range. 

3.  Cogswellia  montana  Jones  1.  c.  34.  Acaulescent,  from  a  slender  or 
somewhat  enlarged  and  elongated  rootstock,  glabrous  except  the  slightly 
pubemlent  inflorescence,  5-20  cm.  high:  leaves  usually  twice  pinnate,  the 
leaflets  short-oblong,  obtuse,  much  crowded:  umbel  imequally  3-8-rayed, 
with  involucels  of  distinct,  obovate,  more  or  less  purplish  bractlets;  rays  4-30 
mm.  long;  pedicels  2-4  mm.  long;  flowers  yellow:  fruit  oblong,  glabrous, 
5-6  mm.  long,  2-3  mm.  broad,  with  wings  about  half  as  broad  as  body;  oil- 
tubes  several  in  the  intervals.  {Lomatium  purpureum  A.  Nels.  Bull.  Torr.  Bot. 
Club  28:  226.  1901.)^The  western  Dakotas  to  Wyoming  and  Oregon. 

4.  CogswelUa  Graji  C.  &  R.  Contrib.  U.  S.  Nat.  Herb.  12:  450.  1909.  Gla- 
brous throughout,  with  peduncles  7.5-22.5  cm.  long:  leaves  ternate  then  pin- 
nately  decompound,  the  ultimate  segments  linear-filiform,  elongated  or  short- 
cuspidate,  exceedingly  numerous:  umbel  rather  equally  6-16-rayed,  with 
involucels  of  distinct  linear  subulate  bractlets;  rays  2.5-7.5  cm.  long;  pedi- 
cels 10-16  mm.  long;  flowers  yellow:  fruit  oblong  8-16  mm.  long,  5-9  mm. 
broad,  with  wings  usually  more  than  half  as  broad  as  body,  and  filiform  dor- 
sal and  intermediate  ribs:  oil-tubes  usually  solitary  in  the  intervals  (some- 
times 2  in  the  lateral  intervals),  2-4  on  the  commissural  side. — Frequent  in 
our  range  and  westward  to  Oregon  and  Washington. 

5.  Cogswellia  bicolor  (Wats.)  Jonea  1.  c.  38.  Caulescent  or  scarcely  so, 
1-4.5  dm.  high,  glabrous  or  slightly  pubemlent:  petioles  wholly  dilated; 
leaves  ternate  then  pinnately  decompound,  the  ultimate  segments  very  nu- 
merous and  filiform:  umbel  very  imequally  2-10-rayed,  with  involucels  of  1-8 
linear-subulate  bractlets;  rays  2.5-12.5  cm.  long;  pedicels  short;  flowers 
yellow:  fruit  Unear-oblong,  ^abrous,  10-12  mm.  long,  2-5  mm.  broad,  with 
very  narrow  wings  and  nearly  obsolete  dorsal  and  intermediate  ribs;  oil- 
tubes  large  and  soUtary  in  the  intervals,  2  on  the  commissural  side. — West- 
em  Wyoming  and  in  Utah  and  Idaho. 
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6.  Cogswellia  foemcnlacea  (Natt.)  C.  A  R.  L  c.  449.  Acaokseent,  at 
first  dei^dy  villous  but  beeomin^  mare  or  leas  glabrate,  1-3  dm.  high:  kaTes 
finely  diraeeted,  temate  then  pmnately  decompound,  with  very  numerous 
narrow  crowded  segmoits:  umbd  somewhat  equally  5-15^ayed,  with  in> 
▼olucels  of  con^icuous,  lanceolate,  more  or  less  united  and  usually  very  to- 
mentoee  bractlete;  rays  2-4  cm.  long;  pedicels  2-6  mm.  long;  flowos  yellow, 
the  ovaries  densely  pubescent :  fruit  orbicular  to  obkmg,  somewhat  pubesooit, 
5-8  mm.  l<«g,  4-5  nmi.  broad,  with  wings  half  as  broad  as  body;  oil-tubes  3 
or  4  in  the  intervals,  4  on  the  commissural  side:  seed  face  plane. — ^From  the 
trains  of  Assniboia  to  Texas. 

7.  CogsweOia  Jonesii  (C.  &  R.)  Jones  l.  c.  31.  Resonbling  C.  foenietJaeea^ 
but  lower,  more  inclined  to  branch  at  base,  at  least  the  foliage  peraisteiitly  vil- 
lous: leaves  smaller,  with  more  crowded  segments:  involucels  of  less  coq^mc- 
uous  linear,  usually  distinct  and  viUous  bractlets;  rays  1-3  cm.  long;  pedieds 
3-12  nun.  long;  flowers  yellow  or  tinged  with  purple:  fruit  elliptical  or  oroadly 
obkmg.  pube»ent,  8  mm.  long,  &-7  nmi.  broad,  with  broader  wings  (more 
than  haff  as  broad  as  body). — From  Utah  and  Wyoming  to  the  Xorthweet 
Territory. 

8.  CogsweDia  platYcarpa  (Tcmt.)  JcMies  1.  c.  32.  Caulescent  or  acaulesoent, 
pubendent,  often  tall  and  stout:  leaves  temate  or  bitemate;  leaflets  v»t 
narrowly  linear  (almost  filiform)  to  linear-lanceolate,  5-10  cm.  long:  umbd 
unequally  3-15-rayed,  with  involucels  of  lanceolate  or  setaceous  bractlets; 
TBjs  1-7.5  cm.  long;  pedicels  2-6  mm.  long;  flowers  yeOow:  fruit  broadly  ob- 
long to  nearly  orbicular,  sometimes  emarginate  at  each  end,  6-12  mm.  long. 
4-10  mm.  broad,  with  wings  broader  than  body  (also  extending  below  body), 
and  prominent  dc»-sal  and  intermediate  ribs;  oil-tubes  large  and  solitary  in 
the  int^^rab,  2  on  the  conmiissural  side:  seed  face  slightly  concave.  Peuee- 
danum  simpiejc. — In  the  western  part  of  our  range  to  Montana  and  Wa^- 
ington. 

9.  Cogswellia  macrocarpa  (Xutt.)  Jones  1.  c.  33.  S<xnewhat  caulescent  or 
nearly  acaulescent,  1-6  dm.  high,  more  or  less  pubescent,  much  brandied  at 
base,  from  a  more  or  less  elongated  thick  root:  leaves  pinnately  (or  first  di- 
vision t^nate)  compound;  segments  pinnately  incised,  ultimate  divisioiis 
ovate  or  shcHt-linear:  umbel  somewhat  equally  3-10-rayed,  with  involucels 
of  conspicuous,  somewhat  foUaceous,  lanceolate  or  linear  bractlets  often  united 
and  unilateral;  rays  2-10  cm.  long:  pediceb  2-10  mm.  long;  flowers  white: 
calyx-teeth  evident:  fruit  linear-oblong  to  broadly  oblong,  ^liptical  or  ovate, 
glabrous,  6-20  mm.  Icmg,  3-7  nmi.  broad,  with  wings  from  very  narrow  to  as 
broad  as  body,  and  filiform  dorsal  and  intermediate  ribs;  oil-tubes  ac^itary 
in  the  intervals  (often  obscure,  rarely  2-3),  2  or  4  on  the  ccMnmissural  side: 
seed  face  with  a  sli^t  centnd  longitudinal  ridge. — ^Throu^iout  the  western 
part  of  our  range  and  west  to  the  Pacific  States. 

10.  C<Nmrellia  orientafis  Jones  1.  c.  33.  Acaulescoit  or  diortly  caules- 
cent, with  ^(Ht  and  soft  pubescence:  peduncles  1-3  cm.  hi^  and  a  thid^ 
elongated  root  (often  swolW  in  places):  leaves  bipinnate.  the  small  obloog 
segments  entire  or  toothed:  umbel  unequally  5-^rayed.  with  involuods  of 
scarious-margined  (often  purplish)  lanceolate,  distinct  bractlets;  rays  1-3.5  cm. 
long;  pediceb  glabrous,  5-7  mm.  long:  flowo-s  white  or  pinkish,  with  glabroos 
ovaries:  fruit  almost  nnmd.  emai^inate  at  base,  glabrous,  5  mm.  long.  4  mm. 
broad,  with  wings  not  as  broad  as  body,  and  indistinct  or  obsolete  dorsal  and 
intomediate  ribs:  cHl-tubes  solitary  in  the  intervals  (rarely  2  in  the  btend 
inter\'als).  4  on  the  commissural  side:  seed  face  plane.  Peueedanum  nudi- 
cmde. — On  the  plains  and  foothills;  X.  Dakota  to  KaLn«>jt  and  far  westward. 

27.  CTHOKARATHRUM  Xutt. 

Acaulescqit  plants  or  nearly  so,  from  a  stout  caudex  becoming  multiapdal 
and  den^elv  clothed  with  old  leaf-sheaths,  with  leaves  narrow  in  outline  (tbe 
first  division  pinnate),  and  vdlow  flowers.  (Myx-teeth  evident.  ¥wmk 
stroo^y  flattened  dorsaUy,  oblong.    Carp^  with  sluup  or  winded  doraal  md 
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intermediate  ribs  and  broader  winged  laterals;  stylopodium  flat  but  evi- 
dent, in  dry  specimens  appearing  spongy;  oil-tubes  mostly  several  in  the  in- 
tervals or  obscure.    Seed  dorsally  flattened,  with  plane  face. 

Foliage  sisbroua 1.  C.  Kuttallii. 

Foliage  scabrous 2.  C.  Eastwoodae. 

1.  Cynomarathnun  Nuttallli  (Gray)  C.  &  R.  Contrib.  Nat.  Herb.  7:  245. 
1900.  Acaulescent,  glabrous:  scape  1.5-4.5  dm.  hi^,  a  little  exceeding  the 
leaves,  arising  from  a  stout  caudex  becoming  multicipital:  leaves  pinnate  or 
bipinnate;  leaflets  linear,  elongated,  cuspidate,  sometimes  5  cm.  long:  imibel 
somewhat  equally  4-20-rayed,  with  involucels  of  linear-lanceolate  bractlets; 
rays  3-3.5  cm.  long;  pedicels  2-6  mm.  long;  flowers  yellow:  calyx-teeth  evi- 
dent: fruit  oblong,  8-10  mm.  long,  4  mm.  broad,  narrowly  winged,  the  dorsal 
and  intermediate  ribs  also  sometimes  irregularly  wineed;  oil-tubes  3-5  in  the 
intervals.  6-10  on  the  conmriissural  side:  seed  somewhat  sulcate  on  the  back 
with  sligntly  concave  face.  Peucedanum  graveolena, — ^From  Nebraska  through 
Wyoming  to  Utah. 

2.  Cynomarathrum  Eastwoodae  C.  &  R.  1.  c.  247.  Stems  low,  much 
tufted  at  base:  leaves  shorter  than  the  peduncles,  very  narrow  in  outline,  once 
to  twice  pinnate,  very  scabrous;  segments  short  and  narrow,  apiculate:  rays 
few,  nearly  equal,  2-2.5  cm.  long;  pedicels  12-18  mm.  long,  usually  longer 
than  the  fruit;  involucels  of  several  linear,  entire  bractlets:  fruit  glabrous, 
oblong,  8-10  mm.  long,  with  wings  nearly  as  broad  as  body:  calyx-teeth 
evident.— Colorado. 

28.  HERACLEUM  L. 

Tall,  stout  perennials,  with  large,  temately  compound  leaves,  deciduous 
involucres,  involucels  of  numerous  bractlets,  large  many-rayed  umbel  of  white 
flowers,  and  obcordate  petals  (the  outer  ones  often  dilated  and  2-cleft).  Calyx- 
teeth  small  or  obsolete.  Fruit  broadly  obovate,  very  much  flattened  dorsally, 
somewhat  pubescent.  Carpel  with  dorsal  and  intermediate  ribs  filiform;  the 
broad  lateral  wings  contiguous  to  those  of  the  other  carpel,  strongly  nerved 
toward  the  outer  margin;  strengthening  cells  continuous  about  seed  cavity 
and  under  the  nerves;  stylopodium  thick-conical;  oil-tubes  solitary  in  the 
intervals,  conspicuous,  about  naif  as  long  as  the  carpel,  2-4  on  the  conmiis- 
sural  side.    Seed  very  much  flattened  dorsally. 

1.  Heracleum  lanatum  Michx.  Fl.  Bor.  Am.  1:  166.  1803.  Very  stout, 
12-24  dm.  high,  pubescent  or  woolly  above:  petioles  much  dilated;  leaflets 
petiolulate,  round-cordate,  10-25  cm.  broad,  irregularly  cut-toothed:  rays 
6-15  cm.  long:  fruit  8-12  mm.  long,  somewhat  pubescent. — On  wet  bankis; 
in  most  parts  of  the  northern  United  States. 

29.  PASTINACA  L. 

A  genus  of  stout  plants  resembling  Heracleum,  with  thick  roots,  pinnate 
leaves,  and  compound  umbels  of  yellow  flowers.  Seeds  very  flat.  Oil-tubes 
solitary  in  the  intervals,  and  2-4  on  the  commissural  side. 

1.  Pastiiiaca  sativa  L.  Sp.  PI.  1:  262.  1753.  The  common  parsnip,  a  na- 
tive of  Europe.    It  haa  become  widely  dispersed  as  a  weed  in  North  America. 

85.  CORNACEAE  Link.    Dogwood  Family 

Trees  or  shrubs,  rarely  herbs,  with  simple  and  entire,  mainly  opposite  leaves, 
no  stipules,  and  flowers  in  cymes  or  involucrate  heads.  Petals  and  stamens  4 
and  epigynous.  Calyx  adherent  to  the  1-2-celled  ovary,  which  becomes  a 
1-2-seeded  drupe  or  berry. 
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1.  CORHUS  L.    Dogwood 

Shmbe  or  perennial  herbs,  with  <x^>06ite  entire  leaTes  and  small  flowers  in 
open  naked  eymes  or  in  close  heads  surroanded  by  a  oorc^la-like  invc^noe. 
Flowers  perfect.  Calyx  minutely  4-tootbed.  Petals  4,  oblong,  qvreMling. 
Stamens  4,  with  slender  filamoits.  Stjrle  slender,  with  terminal  stigma.  Fmit 
a  small  drupe  with  a  2-oeIled  and  2-9eeded  stone. 

A  lav  hob,  from  a  creefnns  rootstock 1.  C. 


Pubeaoenee  stzais^t:  stone  irresolar  and  acmreely  flattmcd                .    2.  C.  stokmifom. 
Pubeaeeoee  putly  wooUj;  stone  fimtimrd 3.  C.  BaOeyi. 

1.  Coniii8amftdensisL.Sp.FL117.  1753.  Stems  low  and  simple,  1-2  dm. 
hi^  from  a  slendff  creepmg  trunk:  leaves  scarcely  peticJed,  the  upper 
crowded  into  an  apparent  whcxl  of  six  or  four,  ovate  or  oval:  flowers  green- 
ish, in  a  head  or  close  clusto-,  which  is  surrounded  by  a  large  and  diowy, 
4-leaved,  eoroQa-like,  white  or  rarely  {nnkish  involucre:  fnut  bright  red. 
{ComeOa  Rydb.) — Ck^orado  and  northward,  thoice  eastward  aeroas  the  eoa- 
tinent. 

2.  Comti8  8l(^onlfefmlGchx.FLBor.Am.l:  92.  1S03.  Shrub  1-2  m.  hicfi; 
branches,  e^wcially  the  osi^-like  annual  shoots,  bri^t  red-purple,  smooth: 
leaves  ovate,  romped  at  the  base,  abnmtl^  short-pcHnted,  roughish  with  a 
minute  close  strai^t  pubescence  oo  botn  sides,  whiti^  underneath:  flowers 
white,  in  open  and  flat,  s{neading  cymes;  involucre  none:  fruit  white  or  lead- 
cc^or. — Same  range  as  tbs  last. 

3.  Comiis  Bafleyi  Coult.  k  Evans.  Bot.  Gaz.  15:  37.  1S93.  Erect  shrub, 
with  reddish-brown  mostly  smooth  branches;  branchlets  and  inflorescence 
pubescent  to  woolly:  leaves  frcHn  lanoe<^te  to  ovate,  acute  or  ^ort-acuminate, 
appressed-pubescent  to  g^abrate  above,  white  beneath  and  with  wooDy  hairs 
variously  mtermin^ed  with  appressed  ones:  flowers  in  small,  rather  compact 
cjrmes:  calyx-teeth  from  small  to  prominent:  fruit  white;  stone  deddedlj 
compressed,  flat-toi^)ed,  rarelv  oblique,  with  a  very  prominently  fui lowed 
edge,  much  broader  than  hi^  {Suida  interwr  Rydb.  BuD.  Torr.  Bot.  dob 
31:  572.  19Q4.) — Cdkrsdo  to  northeastern  Wycnning  and  the  Great  Lakes, 

86.  FTROLACEAE  Agardh.    Wixtebgreex  Family 

Mostly  low  perennials,  with  simple,  petiokd,  dark  green  leaves.  Flowers  per- 
fect, solitary,  racemose,  or  corymbose,  nearly  regular,  white  or  patpke.  Galyx 
4-5-lobed.  CoroUa  of  5  distinct  or  but  slightly  united  petals.  Stamens  twiee 
as  many  as  the  corolla  lobes;  the  anthers  opening  introrsely  by  p«es  or  siiort 
slits,  inverted  in  an  thesis  so  that  the  real  base  with  its  pores  beeomes  apicaL 
Ovary  siqierior;  the  style  often  declined.  Fruit  a  loculicidal  JH^pgiV  wJUft 
numotMis  seeds. 


leaves  wboried  near  the  bsse 


Flovera  solitary-terminal;  leaves  wboried  ne 
Fknrers  mwhrlktrfy  oorymbose;  stcaa  lealjr 

•  1.  PTSPLA  L.    WnmERGBEEX 

Aeaulcaemt  eveigreens,  with  adosto'  of  round  or  roundiafa  leaves,  andi 

searious  scales  on  the  ascending  summit  of  slender  subterranean  rootstodcs. 
Scape  more  or  less  scaly-faif||(ied,  bearing  a  raceme  of  white,  greenish,  or  pur- 
plish nodding  flowers,  in  somifer.  Stamens  10;  anthers  emaiginate  or  2-bcaked 
at  the  base.  Disk  u^iaHy  obttolete.  OvaryS-vahredfrom  the  base,  the  iralvca 
vith  cobwebby  mafgins. 

St  jie  and  sfamfns  declined. 

Flowers  wiiite  or  greeni^;  grants  of  dry  around. 
Leal-I>lades  shorter  than  the  pctioleB,  leathery. 

Orbieate;  not  mottled 1.  P. 
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Ovate  to  oblong,  usually  mottled  or  blotched     .        .        .        .  2.  P.  picta. 

Leaf-blades  oval  or  elliptic,  membranous 3.  P.  ellii>tica. 

Flowers  pink  or  purple;  bog  plant 4.  P.  uliginosa. 

Style  straight;  anthers  connivent. 

^  itac^ne  regular;  style  short 5.  P.  minor. 

^  Raceme  l-sided;  style  elongated 6.  P.  secunda. 

«  1.  Pyrola  chlorantha  Sw.  Act.  Holm.  190,  PL  5.  1810.  Leaves  small, 
1-3  cm.  in  diameter,  orbicular  or  nearly  so,  coriaceous,  not  shining,  shorter 
than  the  petiole:  scape  1-2  dm.  high,  3-10-flowered:  calyx-lobes  very  short 
and  obtuse  or  rounded,  appressed  to  the  greenish-white  corolla:  anther-cells 
with  distinctly  beaked  tips:  style  strongly  declined  or  decurved  and  toward 
the  apex  more  or  less  curved  upward,  longer  than  the  concave,  somewhat 
campanulate-connivent  or  partly  spreading  petals;  stigma  mucn  narrower 
than  the  truncate  and  usually  excavated  apex  of  the  style,  which  forms  a 
ring  or  collar. — Mountains  of  Colorado,  northward  and  eastward. 

2.  Pjrrola  picta  Smith,  Rees,  Cycl.  29:  No.  8.  Leaves  firm-coriaceous, 
didl,  conmiomy  veined  or  blotched  with  white  above,  pale  or  sometimes  pur- 
pli^  beneath,  3-5  cm.  long,  broadly  ovate  to  spatulate  or  narrowly  oblong, 
all  longer  than  the  petiole,  the  margms  quite  entire  or  rarely  remotely  denticu- 
late: scapes  1-2  dm.  high,  7-15-flowered;  bracts  few  and  short:  calyx-lobes 
ovate,  not  half  the  length  of  the  greenish-white  petals:  style  as  in  the  preced- 
ing.— ^Western  Wjroming  to  Utah  and  California  and  thence  northward. 

3.  Pjrrola  elliptica  Nutt.  Gen.  1:  273.  1818.  Leaves  oval  or  broadly  ob- 
long, 4-6  cm.  long,  membranaceous,  acute  or  merely  roimdish  at  base,  longer 
than  their  petioles,  plicately  serrulate:  scape  1-2  dm.  high,  loosely  several  to 
many-flowered:  caljrx-lobes  ovate  and  acute,  short:  corolla  greenish-white: 
anther-tips  hardly  at  all  beaked:  style  as  in  the  preceding. — Mountains  of  New 
Mexico  to  British  Columbia,  the  northern  Atlantic  States,  and  Canada. 

»  4.  Pyrola  uliginosa  Torr.  Fl.  N.  Y.  1:  453.  pi.  60.  1843.  Scape  1.5-4  dm. 
high,  7-15-flowered:  blades  broadly  oval  or  orbicular,  dull,  rather  thick, 
obscurely  crenulate,  obtuse  at  both  ends:  flowers  10-16  nmi.  broad:  calyx- 
lobes  oblong  or  ovate-lanceolate,  one  fourth  to  one  third  the  length  of  the 
petals:  anther-sacs  beaked:  capsule  about  5  nmi.  in  diameter;  style  slightly 
exserted.  (P.  asarifolia  Michx.  is  very  similar  and  scarcely  distmguishable 
except  by  the  somewhat  smaller  subcordate  leaves.) — In  bogs;  across  the 
contment  northward  and  south  in  the  mountains  to  Colorado. 

^5.  Pyrola  minor  L.  Sp.  PI.  396.  1753.  Leaves  orbicular,  thinnish,  ob- 
scurely serrulate  or  crenulate.  about  2  cm.  long:  scape  10-15  cm.  high,  7-15- 
flowered:  petals  white  or  flesn-colored,  orbicular,  naked  at  the  base,  globose 
connivent:  stigma  peltate,  large,  obscurely  5-lobed;  hypogynous  disk  none; 
gtyle  straight,  much  narrower  than  the  expanded,  depressed,  5-rayed  stigma: 
anthers  not  narrowed  below  the  openings. — ^Mountains;  from  New  Mexico  to 
Oregon  and  northward,  thence  eastward  across  the  continent. 

•  6.  Pyrola  secunda  L.  1.  c.  Inclined  to  be  caulescent  from  a  branching  base: 
leaves  thin,  ovate,  serrulate  or  crenate,  3-5  cm.  long:  scape  10-15  cm.  long, 
bearing  numerous  flowers  in  a  secund,  spike-like  raceme :  petals  greenish- white, 
oblong,  each  with  a  pair  of  tubercles  on  the  base,  equally  connivent:  stigma 
peltate,  large,  5-lobeli;  hypogynous  disk  10-lobed. — ^Mountains  of  Colorado, 
California,  and  far  northward  and  eastward. 

2.  MONE^JBS  Salisb. 

Petals  5,  widely  spreading,  orbicular.  Filaments  awl-shaped,  naked; 
anthers  as  in  Pyrola^  but  conspicuouslv  2-homed.  Style  straight,  exserted; 
stigma  large,  peltate,  with  5  narrow  and  conspicuous  radiating  lobes.  Valves 
of  the  cap^ile  naked.  (Flowers  occasionally  tetramerous).  Scape  1-flowered. 
Otherwise  as  Pyrola;  intermediate  between  it  and  Chimaphila. 

1.  Moneses  uniflora  (L.)  Gray,  Man.  273.  1848.  Herb  with  1-flowered 
scape  5-10  cm.  high,  a  cluster  of  roimdish  and  serrulate  thin  leaves  at  base 
on  a  short  stem  or  the  ascending  summit  of  a  fiUform  rootstock:  corolla  white 
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or  tingBd  Whh  rose-color,  15-18  mm.  in  diameter. — Deep  moist  woods;  Col- 
cnrado  and  Utah  to  Oregpn,  Pennsyivaiiia,  and  northwanL 

3.  CHDCAPHILA  Pursh.     Pifsubewa  * 

Low,  nearlj  herfoaceoos  {dants,  with  long  running  midergroimd  shoots,  and 
evergreen  thick  and  shining  leaves  scnnewhat  whoried  or  scattered  along  the 
short  ascending  stems.  The  fragrant  (white  or  purplish)  flowo^  corymbed 
or  umbelled  on  a  terminal  peduncle.  Petals  5,  concave,  orbicular,  widely 
spreading.  Stamens  10;  fiilanients  enlai^ed  and  hairy  in  the  middle;  anthers 
as  in  Pyrola,  but  more  or  less  conspicuously  2-h(^ned.  Style  very  short, 
inversdy  conical,  nearly  immersed  in  the  depressed  summit  of  the  globular 
ovary;  stigma  broad  and  orbicular,  disk-shaped,  the  border  5-crenate.  Cap- 
sule, etc.,  as  in  Pyrola,  but  sj^itting  from  the  apex  downward,  the  edges  of 
the  valves  not  wo^y, 

1.  Chtmapfaila  tmibellata  Xutt.  Gen.  1:  274.  1818.  Stem  stout,  1-3  dm. 
hi^,  very  leafy,  often  branched:  leaves  cuneate-oblanceolate  with  tapping 
base,  sharply  serrate,  not  spotted,  bri^t  green  and  shining,  2-7  cm.  lonp 
flowers  several,  umbellate  or  subcorymbose,  white  or  pinkish;  bracts  narrow, 
deciduous:  filaments  hairy  on  the  margins  cmly. — In  dry  woods;  across  the 
continent;  also  in  Europe  and  Asia. 


87.  MONOTROPACEAE  Lindl.    Indian  Pipe  Family 

Fleshy  herbs,  parasitic  or  mOTe  often  saprophytic,  usually  pale  (tawny  or 
flesh-color),  the  leaves  reduced  to  mere  scales  upon  the  scapes.  Flowers  much 
as  in  Pyrciaceae. 

Petals  united  (svmpetalotis),  perastent 1.  Ptcroaponu 

Petals  distioet,  deadaoas. 

Flowers  solitary,  inodoroos 2.  MoootrofpA. 

Flowers  racemoee,  odorous 3.  Hypopctjra. 

•   1.  PTEROSPORA  Xutt.    Pixedbops 

Scape  tan,  scaly-bracted,  from  a  thick  base  with  matted  fibrous  roots. 
Ca^  deejay  5-parted.  Corolla  globular  urn-shaped.  Stamois  10,  included. 
Disk  none.  Stigma  5-lobed.  Capsule  depressed-globular,  5-lobed.  Seeds 
innumerable,  bn^dly  winged  from  the  apex. 

•  1.  Pterospora  Andromeda  Xutt.  Gen.  1:  269.  1818.  Stems  simple,  stoat, 
purplish-brown,  3-8  dm.  high  or  more,  glandular  and  \'iscid-pubescent  throu^b- 
out,  bearing  numerous  lanceolate  or  linear  scales  and  many  flowers  in  a  long 
raceme:  pedicels  slender,  spreading,  soon  recur^-ed,  7-20  mm.  kmg:  sepals  ob- 
long, 2-4  mm.  long:  corolla  white,  6  mm.  long,  viscid. — In  rich  woods;  prob- 
ably parasitic  on  the  roots  of  conifers;  the  Rocky  Mountains  and  across  the 
continent  northward. 

2.  M OHOTROPA  L.    Indian  Pife 

Low  fle^y  plants  with  many  scattered  scale-like  bracts  and  a  solitary  nod- 
ding white  flower.  Calyx  of  2-4  irregular  sepals,  or  perhaps  bracts,  the  lower 
ones  rather  distant  from  the  flower,  deciduous.  Petals  5,  rarely  6,  erect,  not 
saccate  at  base,  tardily  deciduous.  Stamens  twice  as  many  as  petals :  filainents 
filiform-subulate:  anthers  somewhat  reniform,  opening  at  first  by  two  tnuis- 
verse  chinks,  at  length  2-valved,  the  valves  almost  equal  and  equally  spreid- 
ing.  Style  short  and  thick;  stigma  funnelfonn  with  naked  edge.  Capsule 
OYoid,  erect  in  fruit.    Seeds  small,  very  numerous,  with  loose  celhilarcoat. 
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1.  Mouotropa  uniflora  L.  Sp.  PI.  387.  1753.  Smooth,  waxy-white  (turning 
blackish  in  drying),  1-flowered  inodorous  plant,  7.5-20  cm.  high:  calyx  of 
2-4  irregular  scales  or  bracts:  anthers  transverse,  opening  equally  by  2 
chinks:  style  short  and  thick;  stigma  naked. — ^Damp  woods  throughout  the 
continent. 

3.  HYPOPITYS  Dill.    Pinbbap 

Plant  often  scented,  commonly  pubescent,  at  least  above,  racemosely  3- 
several-flowered.  Terminal  flower  earliest  and  usually  5-merous  and  the 
lateral  3-4-merous.  Sepals  less  bract-like,  as  many  as  the  petals;  the  latter 
saccate  at  base.  Anthers  more  reniform;  the  cells  completely  confluent  into 
one,  which  opens  by  very  unequal  valves,  the  larger  broad  and  spreading,  the 
other  remainmg  erect  and  contracted.  Stigma  glandular  or  hairy  on  the  mar- 
gin. 

1.  Hypopitys  multiflora  Scop.  Fl.  Cam.  Ed.  II.  1:  285.  1772.  Somewhat 
pubescent  or  downy,  tawny,  whitish,  or  reddish,  commonly  fragrant  plants, 
10-30  cm.  high:  flowers  several  in  a  scaly  raceme;  the  terminal  one  usually 
5-merous,  the  rest  3-or  4-merous :  bract-like  sepals  mostly  as  many  as  the  petals: 
anthers  opening  bv  a  continuous  line  into  2  very  unequal  valves:  styles  longer 
than  the  ovary,  hollow;  stigma  ciliate:  pod  globular  or  oval.  Monotropa 
HypopUya. — Under  coniferous  trees  in  temperate  regions. 


88.  ERICACEAE  DC.    Heath  Family 

Shrubs,  perennial  herbs,  or  trees,  with  simple  exstipulate  leaves  and  mostly 
perfect  sympetalous  or  rarely  choripetalous  flowers.  Calyx  free  from  the 
ovary,  4-5-parted  or  4-5-cleft,  mostly  persistent.  Corolla  regular  or  rarely 
somewhat  2-lipped  and  irregular,  usually  4-5-toothed,  lobed,  or  divided. 
Stamens  hypogynous,  usually  as  many  or  twice  as  many  as  the  corolla-lobes; 
filaments  mostly  separate;  anthers  2-celled,  attached  to  the  filament  by  the 
back  or  base,  the  sacs  often  prolonged  above  into  tubes,  dehiscent  by  ter- 
minal pores  or  chinks,  often  awned.  Disk  crenate-lobed  or  often  none.  Ovary 
2-5-celled;  style  elongated  or  short:  stigma  peltate  or  capitate;  ovules  usu- 
ally numerous.  Fruit  a  capsule,  berry  or  drupe.  Seeds  numerous  or  some- 
times only  1  in  each  cavity. 

Fruit  a  dry  capsule. 

Anther-cells  each  tipped  with  a  recurved  awn;  leaves  opposite        .     1.  Cassiope. 
Anther-cells  not  appendaged;  leaves  alternate. 
Corolla  sympetalous. 

Leaves  heath-like  (linear,  obtuse) 2.  Phyllodoce. 

Leaves  lanceolate  to  elliptic. 

Corolla  um-shaped 3.  Menziesia. 

Corolla  saucer-snaped 4.  Kalmia. 

Corolla  of  separate  petals 5.  Ledum. 

Fruit  more  or  less  fleshy. 

Fruit  a  capsule  inclosed  in  the  fleshy  calyx 6.  Gaultheria. 

Fruit  a  berry  or  drupe,  not  inclosed  in  the  calyx     .        .        .        .7.  Arctostaphylos. 

1.  CASSIOPE  D.  Don. 

Low,  tufted,  heath-like,  evergreen  shrubs,  with  small,  sessile,  imbricated,  en- 
tire leaves,  and  solitary  peduncled  white  or  pink  nodding  flowers.  Sepals  4  or 
5.  Corolla  campanulate,  4-5-lobed.  Stamens  8-10,  mcluded;  anthers  at- 
tached to  the  filaments  near  the  apex,  the  sacs  opening  by  large  terminal 
pores  and  tipped  with  a  recurved  awn.  Capsule  globose  or  ovoid,  4-5-valved. 
Seeds  minute,  numerous. 

ROCKY  MT.  BOT. — 24 
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1.  CMsaApt  MeftensMuia  (Bong.)  Don.  Hirt.  DicfaL  FL  3:  829.  1834.  A 
low  Lycopodium-^ke  plant  with  small  imbricate  4-fanked  carinate  ^abfoui 
leaves  (2-4  mm.  long),  lateral  peduncles,  and  pinkish  bdl-shaped  eoroDa. — 
Mountain  sides;  Montana  to  the  Pacific  States  and  northward. 

2.  PHTLLODOCE  Salisb.    Mou3ctaix  Bxatb 

Low  branching  shrubs,  with  anall,  crowded,  linear,  obtuse,  erergreen  leaTca. 
Flowers  long-pediceled,  nodding,  mostly  pink,  blue,  or  purple,  in  terminal 
umbels.  Calyx  5-parted,  persistait.  C<Mt>lla  contracted  at  the  throat,  5- 
toothed.  Stamens  10,  incliKied ;  anthers  oblong,  obtuse,  the  sacs  dehiscent  li^ 
obliqi^  chinks.  Ovary  5-ceUed;  ovules  numerous;  sti^na  obscurely  5-lchei, 
or  capitate.   (Capsule  subgjobose  or  ^obose-oblong. — Bryantkus. 

Corolla  fampannlate.  red;  sepals  obtuse 1.  P.  empeCii^bnBaL 

CoroUa  ovotd,  yeUowish;  sepals  usoally  arote 2.  P.  g^andulifloca. 

1.  Phyflodoce  empetrifonnis  (Smith)  Don,  Edinb.  New  Phfl.  Joum.  17:  160. 
1834.  D^oaely  branched  from  the  base,  2-5  dm.  high,  often  forming  dumps 
1  m.  in  diameter:  leaves  6-14  mm.  long,  with  strongly  revc^te,  thirkftied,  and 
rou^  margins:  pedicels  severaL  somewhat  umbellate,  minutely  glandular, 
subtended  by  foliaceous  and  rigid  bracts:  ocHt>lla  rose-color,  5-8  mm.  long, 
campanulate,  barely  5>lobed,  the  lobes  much  shorter  than  the  tube:  stamens 
included. — In  the  mountains  from  Wyoming  and  Colorado  to  Calif<»iua  and 

2.  Ph^lodoce  gfamduliflora  (Hook.)  Coville,  Maxama  1:  196.  1897.  Stems 
rather  rigid,  fastigiately  branched,  1-3  dm.  high:  leaves  numerous  and 
crowded  but  somewhat  spreading,  linear-oblong,  obtuse,  6-12  mm.  long,  thick, 
with  a  white  line  through  the  center  below  and  a  deep  furrow  above,  narrowed 
at  base  to  a  short  petiole,  the  margins  thick  and  scabrous:  pedieds  15-25  nun. 
long,  glandular-hirsute:  sepals  lanceolate,  acutish  to  acuminate,  4  mm.  long, 
glandular-hirsute:  corolla  yellowish,  ovoid,  3-4  lines  long,  the  short  lobes 
glabrous. — On  rocky  banks  and  cliffs  near  perpetual  snow;  Oregon  to  Alaska 
and  the  Rocky  Mountains. 

2a.  PhyOodoce  gkmduliflora  intennedia  (Hook.)  A.  Xels.  Probably  a  hy- 
brid between  the  two  foregoing  and  hence  variable,  but  usually  with  yeDowiah 
or  pale  red  corolla,  moderatdy  ^andular.  and  sepals  either  obtuse  or  acute. 
[P.  intermedia  (Hook.)  Rvdb.  Mem.  X.  Y.  Bot.  Card.  1:  298.  190Q;  P.  J^ 
hrida  Rvdb.  1.  c.  299.}— The  two  species  and  the  hybrid  frequently  oeeor  near 
each  other. 

3.  MEHZIBSIA  Smith 

Shrubs  with  alternate  deciduous  leaves  and  small  mostly  duD-eolored  flofw- 
ers  on  nodding  pedicels.  Calyx  bristly-hirsute,  usuaUy  4-lobed.  Corolla  glob- 
ular-urce<^te  to  cylindraceous,  4-toothed  or  lobed.  Stamens  not  ezaerted, 
usually  8;  filaments  subulate;  anthers  mostly  linear-sagittate,  the  edk  open- 
ing by  an  obhque  pore  or  short  chink.  Stjrle  not  exserted;  stigma  trunoile. 
Capsule  short. 

1.  MenTiesia  ferruginea  Smith  Ic.  PI.  3:  pi.  56.  1791.  Erect  or  stngj^ng 
shrub,  1-2  m.  high:  leaves  oblong  or  elliptic,  acute  at  both  ends,  often  with 
strigose-ehaffy.  ferruginous  scales,  more  or  less  rustv  strigoee  above,  paJer 
beneath,  usuaDy  mucronate  and  ciliate  with  glancfular  bristles:  fiJunents 
^abrous  or  ciliate  below:  capsule  ovate:  seeds  apiculate  or  appendaged  at 
each  end.  (3/.  urceoUaia  Sali^.;  M.  glabeOa  Gray.) — ^Yellowstone  Fkrk  to 
Oregon  and  Alaska. 

4.  KALMTA  L.    Amkricax  Laurkl 

Leaves  evergreen  and  entire.  The  showy  flowers  umbeDate-chisteredL  rooe^ 
eokredypuri^,  or  white.    Limb  of  the  eocoOa  in  bud  strongily  ICX-loBelad  iran& 
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the  i>oiiclie8  upward,  the  salient  keels  running  to  the  apex  of  the  lobes  and  to 
the  sinuses. 

1.  Kahnia  polifolia Wang.  Ges.  Naturf.  Fr.  Berl.  Sohr.  2:  130.  1788.  Shrub 
2-5  dm.  high,  glabrous,  mostly  glaucous,  branchlets  2-edged:  leaves  all  oppo- 
site or  rarely  in  threes,  almost  sessile,  oblong  or  linear-oblong,  or  appearmg 
narrower  by  the  usually  strong  revolution  of  the  edges,  glaucous-white  be- 
neath: flowers  in  spring  in  a  simple  terminal  umbel  or  corymb,  Ulac-purple, 
12-15  mm.  in  diameter.  K.glauca.  \Y2iT.  mi^ophyUallodk.;  K.  microphyUa 
(Hook.)  Heller,  Bull.  Torr.  Hot.  Club  25:  581.  1898.]— Bogs;  Colorado  and 
northward,  thence  eastward  across  the  continent.  The  forms  extending  south- 
ward into  the  Colorado  mountains  are  depauperate  alpine  forms,  1-2  dm.  high, 
and  with  leaves  about  12  mm.  long. 

6.  LEDUM  L.    Labrador  Tea 

Low  shrubs,  with  alternate,  persistent  leaves,  which  are  entire  and  more  or 
less  resinous-dotted,  slightly  fragrant  when  bruised.  Flowers  white,  developed 
in  early  summer  from  terminal  or  sometimes  lateral  buds;  pedicels  recurved 
in  fruit. 

1.  Ledum  glandulosum  Nutt.  Trans.  Am.  Phil.  Soc.  8:  270.  1843.  Shrub 
5-15  dm.  high,  stout:  leaves  oblong  or  oval,  or  approaching  lanceolate,  3-5  cm. 
long,  glabrous  both  sides,  pale  or  whitish  and  minutely  resinous-atomiferous 
beneath:  inflorescence  often  compound  and  crowded:  capsules  oval,  retuse. — 
From  California  northward  and  eastward  into  British  America;  occurring  in 
the  northwestern  border  of  our  range. 

6.  GAULTHERIA  L.    Creeping  Wintergreen 

Shrubs,  with  alternate  evergreen  leaves,  and  small  axillary  white,  red,  or 
pink  flowers.  Calyx  5-parted  or  5-cleft,  persistent.  Corolla  urn-shaped  or 
campanulate,  5-toothed  or  5-lobed.  Stamens  10,  included;  anther-sacs  open- 
ing by  a  terminal  pore,  conmionly  awned.  Stigma  obtuse,  entire;  ovary 
6-celled,  5-lobed.  Calyx  becoming  fleshy  and  at  length  surroimding  the  cap- 
sule, forming  a  berry-fike  fruit. 

1.  Gaultheria  humifusa  (Graham)  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  300. 
1900.  Caespitose-procmnbent  or  depressed,  glabrous,  the  flowering  branches 
3-10  cm.  long:  leaves  oval  or  roimded,  mostly  only  12-14  mm.  long:  pedicels 
solitary  in  the  axils^  very  short,  3-5-bracteolate:  corolla  depressed-campan- 
ulate,  little  surpassmg  the  caXyx:  fruit  scarlet,  5-6  mm.  m  diameter.  G 
■  myrsinites, — In  the  woods  in  the  moimtains;  our  range  and  northwestward. 

7.  ARCTOSTAPHYLOS  Adans.     Bearbbrry 

Shrubs.  Leaves  alternate,  petioled,  firm  or  coriaceous,  evergreen.  Flowers 
small,  nodding,  pediceled,  white  or  pink.  Calyx  4-5-parted,  persistent. 
Corolla  4-5-lobed,  the  lobes  recurved.  Stamens  10,  rarely  8,  included;  an- 
thers short,  with  2  recurved  awns  on  the  back,  the  sacs  opening  by  a  termi- 
nal pore.  Ovary  4-10-celled;  ovules  solitary  in  the  cavities;  style  slender. 
Fruit  a  berry-like  drupe,  with  4-10  seed-like  nutlets  coherent  into  a  solid 
stone. 

1.  Arctostaph^los  uva-ursi  (L.)  Spreng.  Syst.  2:  287.  1825.  Depressed- 
trailing  or  creepmg,  green:  leaves  coriaceous  and  evergreen,  oblong-spatulate, 
retuse,  1-2  cm.  long,  tapering  into  a  petiole:  flowers  rather  few  in  simple 
small  clusters,  4-5  mm.  long:  ovary  and  reddish  fruit  glabrous:  nutlets  1- 
nerved  on  the  back. — From  New  Mexico  to  Pennsylvania,  California,  and 
northward.    Often  called  Kinnikinnick  as  well  as  Bearberrt. 
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89.  VACCINIACEAE  Lindl.    Huckleberry  Family 

Shrubs  with  alternate  leaves,  and  small  white,  pink,  or  red  flowers  in  i 
or  clusters,  or  solitary  in  the  axils.  Calyx-tube  globose,  hemispheric,  or  tur- 
binate, not  angled,  adnate  to  the  ovary,  the  limb  4-5-toothed  or  ^4-6-lobed, 
persistent.  Corolla  sympetalous,  um-shaped  or  cylindric,  rarely  subglobose, 
its  limb  4-5-toothed  or  4-5-lobed.  Stamens  twice  as  many  as  the  lobes  of 
the  corolla;  anthers  upwardly  prolonged  into  tubes,  opening  by  terminal 
pores  or  chinks.  Ovary  4-5-celled,  or  8-10-celled  by  false  partitions;  ovules 
several  or  niunerous;  stigma  small.    Fruit  a  many-seeded  berry. 

VACCINIUM  L.    Bluebebries 

Characters  of  the  family. 

Flowers  in  clustera  of  2-4;  corolla  4-lobed 1.  V.  oooideBtale. 

Flowers  solitary;  corolla  5-lobed. 

Plants  low,  rarely  3  dm.  high. 

BrancheH  Hharply  angled. 

HerrieH  red;  leaveH  usually  less  than  1  cm.  long  .        •         .     2.  V.  scoparium. 

Berries  blue-black;  leaves  more  than  1  cm.  long  .         .         .     8.  V.  oreophilum. 

Branches  terete;  berries  blue  with  bloom  .         •         •     4.  V.  cae^itosum. 

Plants  taller,  3-12  dm.  high;  berries  black 5.  V.  membraDaceum. 

1.  Vaccinium  occidentale  Gray,  Bot.  Cal.  1:  451.  1876.  Glabrous  shrub, 
3-8  dm.  high:  leaves  rather  thin,  glaucescent,  obscurely  veiny,  oval  to 
obovate-oblong  or  oblanceolate,  obtuse  or  acutish,  12-20  mm.  long:  flowers 
2-4,  or  rarely  solitary:  corolla  oblong-ovate:  berries  small,  5-6  mm.  in  diam- 
eter.— Extending  to  Wyoming  from  California  and  Washington. 

2.  Vaccinium  scopariimi  Leiberg,  Mazama  1:  196.  1897.  Low,  branches 
sharply  angled  and  green :  leaves  small,  glabrous,  ovate  or  oval,  thin,  shining, 
serrate,  conspicuously  reticulated-veiny,  and  with  a  prominent  narrow  mid- 
rib (7-15  mm.  long):  limb  of  calyx  almost  entire:  corolla  globular-ovate:  berries 
black,  nodding.  V.  Myrtillus  microphyllum.  (F.  erythrococcum  Rydb.  Mem. 
N.  Y.  Bot.  Gard.  1:  301.  1900.) — Conmion  throughout  our  range,  and  far 
northwestward. 

3.  Vaccinium  oreophilum  Rydb.  Bull.  Terr.  Bot.  Club  33:  148.  1906. 
Slender-branched,  2-0  dm.  high,  glabrous  throughout;  branchlets  more  or  less 
angled:  leaves  ovate  or  oval,  1-3  cm.  long,  minutely  serrate,  reticulate-veiny, 
with  prominent  narrow  midrib :  limb  of  calyx  nearly  obsolete:  corolla  globular: 
berry  blue-black  or  black.    V .  Myrtillus. — t!olorado  to  Montana  and  westward. 

4.  Vaccinium  caespitosum  Michx.  Fl.  1:  234.  1803.  Nearly  glabrous 
throughout:  leaves  12-25  mm.  long,  green  and  shining  both  sides,  nearlv 
sessile,  serrulate:  flowers  longer  than  their  pedicels:  corolla  obovoid  or  obovoid- 
oblong,  pink  or  white,  rarely  4-toothed:  stamens  rarely  8:  berry  blue  with  a 
bloom,  sweet,  about  6  mm.  in  diameter. — Across  the  continent  northward; 
extending  south  in  the  moimtains  to  Colorado. 

5.  Vaccinium  membranaceum  Dougl.  Hook.  Fl.  Bor.  Am.  2:  32.  1834. 
Nearly  or  quite  glabrous,  3-12  dm.  high,  the  branchlets  more  or  less  angled: 
leaves  thin,  1-3  cm.  long,  oblong  or  ovate,  obtuse  or  acute,  paler  beneath, 
reticulate,  finely  serrate:  calyx-teeth  nearlv  obsolete:  corolla  subglobose, 
yellowish-green  or  purplish:  berry  purplish-black  or  black,  6-7  mm.  in  diam- 
eter, rather  acid.  [V.  glohuLare  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  300.  1900; 
y.  macrophyllum  (Hook.)  Piper,  Contrib.  Nat.  Herb.  11:  443.  1906.]— North- 
em  Wyoming  and  Montana  and  far  westward. 

'  90.  PRIMULACEAE  Vent.    Primrose  Family 

Herbs  with  simple  leaves  and  symmetrical  flowers.  Calyx  usually  5-parted, 
free,  or  rarely  adnate  to  the  base  of  the  ovary,  imbricated  in  the  bud,  usually 
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I 
persistent.  Corolla  hypogynous,  except  in  Samolus  in  which  it  coheres  below 
with  the  base  of  the  ovary,  usually  5-parted,  wanting  in  Glaux.  Stamens  as 
many  as  the  lobes  of  the  corolla  and  opposite  to  them,  inserted  on  the  tube  or 
base  of  the  corolla,  rarely  perigynous;  anthers  introrse.  Ovary  1-celIed,  with 
a  free  central  placenta.    Fruit  capsular. 

Ovary  wholly  superior. 
Corolla  present. 

Scapose  plants  with  basal  leaves. 

Corolla-lobes  erect  or  spreading;  stamens  included,  distinct. 
Corolla-tube  equaling  or  exceeding  the  calyx. 

Corolla-lobes  obcordate  or  emarginate;  capsule  many-seeded     1.  Primula. 
Corolla-lobes  entire:  capsule  few-seeded  (1-2)       .        ,        .2.  Douglasia. 
Corolla-tube  shorter  than  the  calyx. 

Perennials;  umbel  subcapitate;  capsule  few-seeded         •        .3.  Drosace. 
Annuals;  umbel  open;  capsules  many-seeded  .         .         .4.  Androsace. 

Corolla-lobes  reflexed;  stamens  exserted,  connivent  in  a  cone  and 

somewhat  monadelphous 5.  Dodecatheon. 

Leafy-stemmed  plants. 

Flowers  solitary  in  the  axils 6.  Steironema. 

Flowers  in  short  axillary  spikes 7.  Naumbergia. 

Corolla  wanting-  calyx  petaloid;  leaves  opposite       •        •       '  •        .8.  Glaux. 
Ovary  adnate  to  the  cal3rx 9.  Samolus. 

1.  PRIMULA  L.    Primrose 

Perennial  scapose  herbs  with  leaves  all  radical  and  flowers  umbellate  or  in 
involucrate  or  bracted  racemose  whorls  at  the  summit  of  a  scape.  Calyx 
tubular,  funnelform,  or  campanulate,  persistent,  often  angled,  5-lobed,  tne 
lobes  imbricated.  Corolla  funnelform  or  salverform,  the  tube  longer  than  or 
at  least  equaling  the  calyx.  Stamens  5,  distinct,  inserted  on  the  tube  or  at 
the  throat  of  the  corolla.  Style  filiform;  stigma  capitate.  Capsule  5- valved  at 
the  summit,  many-seeded. 

Leaves  white-mealy  beneath 1.  P.  americana. 

Leaves  green. 

Plants  small,  3-10  cm.  high 2.  P.  angustifolia. 

Plants  with  large  leaves;  scapes  1.5-4  dm.  high        .         .         .         .  3.  P.  Parryi. 

1.  Primula  americana  Rydb.  Bull.  Torr.  Bot.  Club  28:  500.  1901.  Per- 
ennial: leaves  oblong  or  oblong-oblanceolate  or  spatulate,  2-8  cm.  long,  ob- 
tuse, gradually  contracted  at  the  base,  sinuate-dentate  or  subentire,  thin, 
more  or  less  mealy:  scape  1-2  dm.  high,  mealy  when  young;  bracts  6-10  mm. 
long,  linear-lanceolate;  pedicels  in  flower  little  if  any  exceeding  the  bracts, 
in  fruit  sometimes  2  cm.  long:  calyx  6-8  nmi.  long;  lobes  oblong-obtuse: 
corolla  lilac;  tube  8-9  mm.  long,  only  slightly  exceeding  the  calyx;  the  lobes 
obcordate,  2-3  mm.  long.  P.  farinosa, — Wet  meadows;  Colorado  to  Mon- 
tana. 

2.  Primula  angustifolia  Torr.  Ann.  Lye.  N.  Y.  1:  34.  1824.  Small:  scape 
1-flowered,  3-10  cm.  high,  equaling  or  surpassing  the  lanceolate-spatulate 
obtuse  entire  short-petioled  leaves:  involucre  of  1  or  2  minute  bracts:  lobes 
of  the  lilac-purple  corolla  obovate,  emarginate  6-8  mm.  long;  the  tube  hardly 
exceeding  the  narrow  teeth  of  the  oblong  calyx. — Alpine  in  Colorado  and  Wyo- 
ming. 

3.  Primula  Parryi  Gray,  Am.  Joum.  Sci.  II.  34:  257.  1862.  Large:  leaves 
rather  succulent,  spatulate-oblong  or  oblanceolate,  1-3  dm.  long,  often  den- 
ticulate: scape  1.5-4  dm.  high,  3-12-flowered;  bracts  of  the  involucre  sub- 
ulate: calyx  ovoid-campanulate,  glandular,  commonly  reddish;  the  lanceolate- 
subulate  lobes  as  long  as  the  tube:  corolla  crimson-purple  with  yellow  eye; 
the  round,  obovate  lobes  about  10  mm.  long,  emarginate  or  obcordate. — ^A 
handsome  plant  but  very  rank  smelling;  along  subalpine  brooks;  Colorado  to 
Montana. 

2.  DOUGLASIA  Lindl. 

Depressed  and  tufted  small  herbs  with  suffrutescent  or  at  least  persistent 
stems,  imbricat^  or  crowded  leaves,  and  solitary  or  somewhat  imibellate 
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small  flowefs.  Calyx  campftmiUte,  54obed,  pefafatent.  Corolla-tube  equafins 
or  surpaBBing  the  calyx,  somewhat  inflatea  above;  the  throat  more  or  leas 
contracted  and  5-crested  beneath  the  anuses.  Stamens  included,  distinct^ 
with  short  filaments  and  blunt  anthers.  Ovary  5-ovuled;  style  fihfa 
Capsule  turbinate,  1  or  2-seeded. 

Flowers  solitary;  leaveB  dark  g^reen,  sobnlate,  imbricated  on  the  Aooim 

from  the  sicndcr  branches  of  the  caodex  1.  D. 

Flowers  2-3  (sometimes  solitary);  leaves  pale,  closely  rosolate  on  the 

crowns  of  the  low-caespitose  caodex 2.  D.  biflotm. 

1.  Douglasia  montana  Gray,  Proc.  Am.  Acad.  7:  371.  1868.  Caesfntose, 
the  caudex  slender-branched  and  terminating  in  short  leafy  shoots:  leaves 
subulate,  scnnewhat  interruptedly  imbricate-clustered,  sparsely  and  minutdy 
ciliate,  about  4  mm.  long:  peduncles  short,  slender,  1-flowered,  with  1—2 
minute  bractlets:  corolla-tube  equaling  the  calyx;  corolla-lobes  obovate- 
cuneate,  about  4  mm.  long. — In  the  mountains  of  northern  Wyoming  and 
in  Montana. 

2.  Douglasia  biflora  A.  Xels.  Bull.  Tor.  Bot.  Chib  25:  277.  1898.  Broadly 
caespitose,  the  numerous  suffrutescent  branches  of  the  depressed  caudex 
crowned  with  a  rosulate  cluster  of  leaves:  leaves  lanceolate-tinear,  bhmt, 
9-12  mm.  long:  peduncles  pubescent,  fascicled,  3-5  from  the  terminal  rosette 
of  leaves,  1-3  cm.  long,  bearing  usuaDy  a  terminal,  nearly  sessile  flower  and  1 
or  2  lateral,  slender-pediceled  ones  (sometimes  only  the  terminal  one) :  calyx« 
tube  subscarious,  turbinate;  calyx-lobes  about  as' long  as  the  tube:  eorolla- 
tube  as  long  or  longer  than  thie  calyx,  equaled  by  the  obovate,  truncate, 
emarginate  or  denticulate  lobes:  capsule  siib^herical  (turbinate  at  base). — 
Northon  Wyoming  and  in  Montana. 

3.  DROSACE  A.  Xels. 

Perennials  with  depressed-caespitose  branched  caudex.  Leaves  rosolate- 
imbricated  on  the  crowns  of  the  caudex.  Scapes  (peduncles)  scrfttary  froaa. 
each  of  the  several  crowns,  few  to  several-flowered.  Flowers  in  a  sobcapitale 
umbeL    CkHt^  white  or  yellowish.    Ca|)sule  few-seeded. 

1.  Drosace  carina ta  (Torr.)  X.  Xels.  A  depressed  perennial,  the  Aart 
branches  of  the  caudex  terminating  in  a  close  rosulate  clusto-  of  leaves:  leaves 
small,  usually  less  than  1  cm.  long,  mostly  oblong,  subacute,  white-ciliate, 
somewhat  keeled:  scape  and  umbel  moderately  ciliate-hirsote:  calyx-tube 
campanulate,  as  long  as  the  lanceolate  lobes:  corolla-lobes  obovate,  aa  long 
as  the  tube:  stamens  near  the  middle  of  the  tube:  capenile  ^obose.  ^ii- 
drosace  Chamaejasme.  (Probably  not  A.  Chamaejasme  WiDd.  Sp.  PI.  1:  799; 
Doughvna  JohrvsUmii  A.  Xels.  Proc.  Bi<^.  Soc.  Wash.  20:  57.  1907.) — OdIo- 
rado  and  far  northward  in  the  Rocky  Mountains. 

•  4.  AHDROSACE  L. 

Small  annual  herbs  witii  tufted  leaves  and  small  while  or  pink  ikmen. 
Calyx  persistent,  5-lobed  to  5-parted.  Corolla  salverfonn  or  funnetfann;  the 
tube  short,  not  longer  than  ihe  caljrx;  the  limb  5-Iobed,  imbricated  in  bud. 
Stamens  5,  included,  distinctv  with  short  filaments  and  diort  blunt  antfaeta. 
Style  mosdy  short;  stigma capitdlate.  Capsule  short,  5-val?ed  from  the^iCK, 
few  to  many-seeded. 

Corolla  dwrter  than  or  barely  eqnaUnc  the  calyx. 

Bracta  of  the  imrolorre  ovate  or  oMcms      .... 
Bracta  of  the  involacre  Ianee-«abiilate. 

Cal3rx4obes  densely-iniberalent.  exceeding  the  caqwnle 
Calyx-lobes  giabrtnis.  dwrter  than  the  c^Mule 
Corolla  longer  than  the  calyx.. 

Capsule  exceeded  by  the  calyx-lobes. 

Scape  Ions  (9-20  em.),  nsoally  modi  longer  than  the  pedicels    4.  A. 

Scape  short  (2-5  cm  ).  often  emialed  or  exceeded  by  the  pedicels    5.  A. 

Ckpenle'  miaeh  rrrrrdmg  the  caorx-lobea  ...    6.  A. 
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1.  Androsace  occidentalis  Pursh.  Fl.  Am.  Sept.  137.  1814.  Minutely 
pubescent,  not  over  1  dm.  high:  radical  leaves  and  those  of  the  conspicuous 
mvolucre  oblong-ovate  or  spatulate,  entire,  sessile:  scapes  diffuse:  lobes  of  the 
calyx  as  long  as  the  tube:  lobes  of  the  corolla  oblong,  shorter  than  the  calyx: 
calyx-tube  obpyramidal  in  fruit,  whitish  with  conspicuous  green  teeth  wmch 
surpass  the  capsule. — ^From  Illinois  to  the  eastern  base  of  the  Rocky  Moim- 
tains. 

2.  Androsace  puberulenta  Rydb.  Bull.  Torr.  Bot.  Club  30:  260.  1903.  A 
puberulent.  rosulate  annual:  leaves  oblanceol^te,  1-3  cm.  long,  acute,  entire  or 
sinuately  aenticulate,  densely  puberulent:  peduncles  several,  3-10  cm.  long; 
bracts  narrowly  lanceolate,  3-4  mm.  long;  pedicels  1-5  cm.  long,  spreading, 
densely  puberulent:  calyx  3-4  mm.  long,  cleft  to  the  middle;  tube  glabrous, 
turbinate;  lobes  lanceolate,  stronglv  keeled,  densely  puberulent,  in  fruit  much 
exceeding  the  short  capsule:  corolla  white,  about  equaling  the  calyx. — ^From 
New  Mexico  to  Manitoba. 

3.  Androsace  diffusa  Small,  Bull.  Torr.  Bot.  Club  25:  318.  1898.  Leaves 
oblanceolate  to  spatulate  or  nearly  linear,  1-4  cm.  long,  obtuse  or  acute, 
sharply  serrate  or  sparingly  toothed:  scapes  erect  and  spreading,  5-10  cm. 
long  or  shorter;  pedicels  filiform,  very  variable  in  length,  often  1-8  cm.  long 
in  the  same  cluster:  corolla  white  or  pink,  included;  segments  oblong,  obtuse 
or  retuse  at  apex:  capsules  subglobose,  about  3  mm.  in  diameter. — In  rocky 
soil;  western  arctic  America  to  the  Dakotas,  New  Mexico,  and  Arizona. 

*  4.  Androsace  septentrionalis  L.  Sp.  PI.  142.  1753.  Almost  glabrous: 
leaves  lanceolate  or  oblong-lanceolate,  narrowed  at  base,  from  irregularly 
denticulate  to  laciniate- toothed:  scapes  erect,  8-20  cm.  high;  bracts  of  the 
small  involucre  subulate:  lobes  of  the  calyx  mostly  shorter  than  the  tube: 
lobes  of  the  corolla  obovate,  longer  than  the  calyx.  (A.  pinetorum  Greene, 
Pitt.  4:  149.  1900.) — ^From  New  Mexico  far  northward  and  westward;  also 
in  Europe. 

5.  Androsace  subumbellata  (A.  Nels.)  Small,  I.  c.  319.    Similar  to  the 

{)receding  but  greatly  reduced  in  size,  only  a  few  cm.  high:  leaves  5-10  mm. 
ong,  oblong,  rather  thick,  mostly  entire:  scapes  few-flowered,  short,  some- 
times shorter  than  the  pedicels.— In  the  alpine  regions  of  our  range. 

6.  Androsace  filiformis  Retz.  Obs.  2:  10.  1779-91.  Annual:  leaves  ovate, 
obtuse,  narrowed  at  base  to  a  winged  petiole,  entire,  5-10  mm.  long:  scapes 
filiform,  5-20  cm.  high;  bracts  of  the  involucre  minute,  subulate;  pedicels 
filiform:  calyx-tube  hemispherical,  green,  with  short  triangular  lobes:  tube 
of  the  corolla  at  length  much  longer  than  the  calyx,  the  short  ovate  lobes 
closely  reflexed:  capsule  ovoid,  much  longer  than  the  calyx:  seeds  globular, 
minutely  tuberculate.  {A.  cajnllaris  Greene,  1.  c.  148.) — Cold  wet  banks,  in 
the  mountains  and  in  the  arctic  regions. 

^  5.  DODECATHEON  L.    Shooting  Stab.    American  Cowslip 

Low  acaulescent  perennial  herbs,  with  entire  leaves  and  few  or  numerous 
flowers  in  an  umbel  terminating  a  naked  scape.  Calyx  deeply  5-lobed,  the 
lobes  reflexed  in  flower,  erect  in  fruit.  Corolla  5-parted,  with  very  short 
tube  and  dilated  thickened  throat,  the  long  and  narrow  divisions  reflexed. 
Stamens  inserted  on  the  throat  of  the  corolla;  filaments  short  and  flat,  mona- 
delphous,  but  separable  in  age.  Style  filiform,  exserted;  stigma  small.  Pla- 
centa columnar,  many-ovuled. 

Capsule  dehiscing  by  valves  from  the  apex;  filaments  united  and  yel- 
low, or  wanting.  .... 
Filaments  short  or  wanting,  the  stamineal  tube,  if  any,  rarely  more 
than  1  mm.  long. 
Scape  stout;  leaves  thickish;  flowers  many;  bracts  acute     .         .     1.  D.  radicstum, 
Scape  slender;  leaves  thin;  flowers  few;  bracts  obtuse  or  acute      ,     2.  D.  philoscia, 
Filaments  evident,  the  stamineal  tube  from  one  half  to  as  long  as  the 
anthers. 
Anthers  and  stamineal  tube  subequal. 

Plant  more  or  less  puberulent;  bracts  lanceolate,  acute    .        .    3.  D.  Cusickii, 
Plant  wholly  glabrous:  bracts  oblong,  mostly  obtuse        .        •    4.  D.  ««Jl»vossx^ 
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Anthcra  at  leMt  twice  —  long  —  the  rtaminwJ  tube    .        .        .    5.  D.  i. .^ 

Oupenle  cireamedflBile;  filamente  short,  free  or  nearly  so    .  .    6.  D.  eonjiiBene. 

1.  Dodecatheon  ladicatttm  Greene,  Erythea  3:  37.  1895.  Glabrous:  conn 
ahcnt,  fibrous-rooted  or  with  a  s^nblance  of  a  taproot:  leaves  few,  rather  lar^e 
and  thin,  8-20  cm.  long,  mostly  oblanceolate  or  spatulate,  obtuse:  scape 
moderately  stout,  2-4  dm.  high;  bracts  lanceolate;  flowers  several  to  manv: 
caljHE-lobes  lanceolate,  about  equaling  the  tube:  corolla  pinkish  or  bluisn- 
violet;  the  lobes  oblong,  obtuse:  stamineal  tube  very  short,  or  wanting;  anthefs 
acute,  &-S  mm.  long:  capsule  narrowly  ovate,  but  slightly  surpassing  the  calyx« 
lobes.  (Z).  muUifhrum  Rydb.  Bull.  Torr.  Bot.  aub  31:  631.  19(H.) — ^Wct 
copses  and  shaded  banks;  New  Mexico  to  Wyoming. 

2.  Dodecatheon  philoscia  A.  Xels.  BulL  Torr.  Bot.  Hub  28:  227.  1901. 
Glabrous  throughout:  scape  1.5-3  dm.  high,  very  slender,  few-flowered: 
leaves  few,  elliptic  to  oblong,  mostlv  obtuse:  bracts  oblong:  calyx-4obe8 
lanceolate,  2-3  nmi.  long,  longer  than  the  tube:  united  part  of  the  corolla  with 
a  purple  wavy  line;  lobes  deep  sky-blue,  narrowly  oblcKig:  imited  filaments 
1  nmi.  or  less  long,  yellow;  anthers  broadly  subulate;  connective  linear- 
acuminate:  capsules  on  slender  erect  pedicels  (which  are  2-4  cm.  long),  sob- 
cylindric,  about  4  mm.  in  diameter  and  1  cm.  long,  twice  as  long  as  the  calyx, 
splitting  <Mily  at  the  smnmit.  (D.  sinuatum  Rydb.  1.  c.  33:  148.) — Borders  of 
shaded  mountain  streams;  Wyoming  and  Colorado. 

•  3.  Dodecatheon  Cusickii  Greene,  Pitt.  2:  73.  1890.  More  or  less  pubescent 
and  glandular:  leaves  broadly  to  narrowly  lanceolate,  entire,  or  dentate 
towani  tl^  apex,  usually  obtuse,  3-9  cm.  long,  narrowed  below  to  a  winged 
petiole:  scapes  7-15  cm.  high,  few-flowered;  bracts  lanceolate:  lobes  of  the 
calyx  lanceolate,  acute,  but  little  longer  than  the  tube:  corolla-lobes  dark 
purple  with  yellow  base  and  a  dark  purple  line  at  the  mouth  of  the  tube: 
stamen-tube  less  than  2  mm.  long;  anthers  yellow  with  a  black  stripe  througjh 
the  center:  capsule  ovoid,  acute,  scarcely  suri>assing  the  cal3rx,  5-valved  from 
the  apex.  [D.  pul^rulenta  Heller,  Bull.  Torr.  Bot.  Qub  24:  311.  1897;  Z>. 
jnibendum  (Xutt.)  Piper,  Contrib.  Nat.  Herb.  11:  445.  1906.}— Extending 
mto  Wvoming  and  Montana  from  Oregon  and  Washington. 

4.  Dodecatheon  salinum  .\.  Xels.  1.  c.  26:  131.  1899.  Crown  shcHl;  roots 
numerous,  fascicled,  slender  but  somewhat  fleshy:  leaves  widely  qneading  or 
ascending,  glabrous,  elliptic,  sometimes  obovate  or  oblanceolate,  obtuse, 
2-4  cm.  long,  on  slender  petioles:  scape  slender,  10-20  cm.  high,  g^roos  as 
is  also  the  inflorescence;  bracts  few,  oblong  or  spatulate,  mostly  cbtusish; 
flowers  few  to  several:  segm^ts  of  the  corolla  hlac-purple,  the  undivided 
part  yellowish- white  with  an  indistinct  purplish  ring  near  the  base:  anthczs 
purple  with  whiti^  margins:  capsule  eUiptic,  somewhat  exceeding  the  ealyZy 
flitting  from  the  obtuse  summit  into  two  equal  valves. — ^Wet  alkali  sous; 
western  Wyoming  and  in  Utah  and  Idaho. 

5.  Dodecatheon  pauciflorum  (Durand)  Greene,  I.  c.  72.  1890.  The  sfaort, 
perpendicular  crown  sohtary.  simple,  producing  neither  bulbets  nor  offsets; 
nerbage  ^brous,  glandless:  leaves  deep  green,  entire,  suberect,  one  fourth 
or  one  third  as  long  as  the  scape:  bracts  of  the  few-flowered  umbel  lanceo- 
late: segments  of  corolla  rich  lilac-purple^  the  imdivided  part  yellow,  with  a 
narrow  scalloped  ring  of  deep  purple  midway  between  tne  base  of  the  se^ 
ments  and  the  stamen-tube:  stamen-tube  about  half  as  long  as  the  anthen^ 
yellow;  anthers  purple:  capsule  crustaceous,  10-14  nmi.  long,  slender,  nearly 
^rlindrical,  acute,  opening  by  5  diort  teeth.  [D.  qflindrocarpum  Rydb.  f 
N.  Y.  Bot.  Gard.  1 :  305.  1900;  D.  vulgare  (Hook.)  Piper,  1.  c.}— The  < 
est  species  of  our  range  and  extending  far  to  the  northwestward. 

6.  Dodecatheon  conlugens  Greene,  Erythea  3:  40.  1895.     Short   

with  a  dense  fascicle  of  fleshy  fibrous  roots  that  are  deciduous  from  it  after 
the  flowering;  whole  plant  glabrous:  leaves  obovoid  and  elliptic,  5-14  <— »- 
long  including  the  distinct  petiole,  obtuse,  entire:  scape  stoutisfa,  1-2  dm. 
high;  umbel  few-flowered;  flowers  large:  corolla  deep  purple,  varying  to  nis&- 
red  and  to  white:  anthers  distinct,  ofaiuse,  the  connective  lanoedatey  aeuou- 
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nate.  often  delicately  rugulose:  capsule  cylindric,  circumscissile.    (D.  pulchrum 
Rydb.  L  c.)-^Montana  and  western  Wyoming  to  Oregon  and  Washington. 

6.  STEIRONEMA  Raf.    Fringed  Loosestbife 

Leaf^-stemmed  perennial  herbs,  with  opposite  or  verticillate  simple  leaves 
and  asallary  yellow  flowers  nodding  on  slender  pedicels.  Flowers  5-meroiis. 
Corolla  rotate,  with  no  proper  tube,  deeply  5-parted,  the  sinuses  rounded;  the 
divisions  ovate,  cuspidate-pointed,  each  separately  involute  or  convolute 
around  its  stamen.  Stamens  5,  alternating  with  5  sterile  filaments,  distinct 
or  nearly  so,  inserted  on  a  ring  at  the  base  of  the  corolla.  Capsule  10-20- 
seeded. 

1.  Steironema  ciliatum  (L.)  Raf.  Ann.  Gen.  Phys.  7:  192.  1820.  Glabrous 
throughout  except  the  petioles:  stems  erect,  4-10  dm.  high,  mostly  simple: 
leaves  ovate-lanceolate  to  oblong-ovate,  gradually  acuminate,  6-12  cm.  long, 
mostly  with  rounded  or  subcordate  base,  minutely  ciliate,  membranaceous, 
pinnately  veined;  the  long  petioles  hirsutely  ciliate:  calyx-lobes  linear- 
lanceolate,  acuminate:  lobes  of  the  corolla  obovate,  obtuse,  nearly  twice  as 
long  as  the  calyx,  erose-denticulate,  8-12  mm.  long:  capsule  longer  than  the 
cal3rx. — Low  moist  grounds;  Colorado  and  Wyoming  and  thence  across  the 
continent. 

7.  NAUMBERGIA  Moench. 

Erect  perennial  herbs,  with  opposite  entire  leaves,  the  lower  reduced  to 
scales,  and  small  yellow  flowers  in  short  axillary  spikes.  Calyx  6-7-divided, 
the  sepals  linear,  slightly  imbricated.  Corolla  deeply  5-7-parted,  with  very 
short  tube  and  narrow  segments.  Stamens  5-7^  exserted;  filaments  slender, 
glabrous,  slightly  united  at  base,  alternating  with  as  many  small  tooth-like 
staminodia  at  each  sinus  of  the  corolla.  Style  slender,  equaling  the  stamens; 
stigma  capitate.    Capsule  6-7-valved,  few-seeded. 

1.  Naumbergia  thyr8iflora(L.)Duby,  inDC.  Prodr.  8:  60.  1844.  Glabrous 
or  becoming  so:  stem  3-6  dm.  high,  from  a  slender  rootstock:  leaves  lanceo- 
late, sessile,  3^  cm.  long,  the  lower  smaller  and  the  lowest  reduced  to  ovate 
scales:  peduncles  from  only  2  or  3  pairs  of  leaves  near  the  middle  of  the  stem, 
axillary,  shorter  than  the  subtendmg  leaf,  bearing  several  or  numerous  small 
flowers  in  a  dense  head  or  oblong  spike:  lobes  of  the  cal3rx  linear-lanceolate, 
acute,  half  as  long  as  the  narrow  purple-dotted  lobes  of  the  corolla:  capsule 
^obose,  glandular-dotted,  few-seeded.— In  boggy  ground;  across  the  con- 
tinent; al^  in  Europe  and  Asia. 

8.  GLAUX  L. 

Small  leafy-stemmed  herbs,  with  opposite  entire  leaves  and  small,  axillary, 
white  or  pink  apetalous  flowers.  Calyx  5-parted,  the  lobes  petaloid,  about  as 
long  as  the  campanulate  tube.  Stamens  5,  inserted  at  the  oasc  of  the  calyx 
and  alternate  with  its  lobes ;  filaments  subulate-filiform ;  anthers  cordate.  Cap- 
sule 5-valved  at  the  top,  few-seeded. 

1.  Glaux  maritima  L.  Sp.  PI.  237.  1753.  Glabrous  and  glaucous  or  pale 
perennial  by  slender  running  rootstocks:  stems  5-10  cm.  high,  erect  or 
spreading:  leaves  oval  to  oblong-linear,  6-12  mm.  long,  entire,  sessile:  calyx- 
lobes  oval,  purplish  or  white. — Salt  marehes  along  both  seacoasts;  also  in  sub- 
saUne  soil  in  the  interior  west  of  the  Mississippi. 

9.  SAMOLUS  L.    Brookweed 

Low  glabrous  annuals,  with  alternate  entire  leaves  aYid  small  white  flowers 
in  simple  or  panicled  racemes.  Calyx  persistent,  its  tube  adnate  to  the  ovary 
below.    Corolla  perigynous,  nearly  campanulate;  the  rounded  lobes  imbn- 
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eated  in  the  bud.  FotOe  stamens  5;  staminodia  5,  in  the  sinuses  of  the 
COToUa,  or  wanting.  Style  short;  stigma  obtuse  or  cafMtate.  Capsule  orate 
or  globular,  5-valved  at  the  top^  many-seeded.    Seeds  minute. 

1.  Samolus  floribttndiis  H.B.K.  Nov.  Gen.  2:  224.  1817.  Stem  ereet, 
slender,  leafy,  beccnning  diffusely  branched:  leaves  obovate:  racemes  often 
panicled;  bracts  none;  bractlets  on  the  middle  of  the  slender,  ^reading  pedi- 
oek.    S.  Valerandi  americanus. — ^In  wet  places;  across  the  oontment. 


91.  OLEACEAE  Lindl.    Ouve  Family 

Trees  or  shrubs  with  c^poeite  or  rarely  alternate  simple  or  pinnate  exstipti- 
late  leaves  and  regular  2-4'parted  flowos  in  panicles,  cymes,  or  fasciclesL 
Gal3rx  infericM',  usually  small,  sometimes  none.  Stamens  2-4;  filaments  aep- 
arate;  anthers  ovate,  oblong  or  linear,  2-eeUed,  the  sacs  longitudinally  de- 
hiscent. Ovary  siq>erior,  2-ceUed;  ovules  few  in  each  cavity;  style  usually 
diort  or  none.    Fruit  a  capsule,  samara,  bory,  or  drupe. 

Learea  pinnate;  fruit  a  aamara 1.  Fraxmna. 

Learea  aimplt;  fruit  a  drupe 2.  ForeaCiam. 

1.  FRAXIHUS  L.    Ash 

Trees,  with  rather  li^t  tou^  wood,  petioled  oddinnnate  leaves  of  3-15- 
toothed  or  entire  leaflets,  and  small  flowers  in  crowded  panicles,  which  in 
ours  are  from  the  axils  of  last  year's  leaves.  The  <^long  seed  fills  the  c^  of 
the  samara  or  kev-fruit.  Ours  are  apetalous  and  dioecious,  with  a  minute 
calyx  or  none,  and  the  fruit  winged  only  frmn  the  sunmiit  or  upper  part  of  the 
terete  body,  which  tapers  gradually  from  sunmiit  to  base  ana  is  more  ch*  leas 
margined  upward  by  the  decurrent  wing. 

Learea  lanceolate 1.  F.  laneeolata. 

Leaves  broadly  orate  or  cordate 2.  F.  aaomaJa. 

1.  Frazmus  lanceolata  Borck.  Handb.  Forst.  Bot.  1:  826.  1800.  A  tree 
sometimes  20  m.  tall,  with  glabrous  foliage:  leaves  1-3  dm.  long;  leaflets  firm, 
5-7,  the  blades  of  the  lateral  ones  lanceolate  or  elliptic-lanceolate  and  some- 
times elliptic,  5-20  cm.  long,  pale  or  lig^t  green,  usually  acuminate  at  both 
ends,  entire  or  serrate,  especiaUy  near  the  apex:  samaras  3.5-6  cm.  long,  ea^ 
with  a  slender  linear  body  and  a  linear  or  linear-oblong  wing  which  is  mudi 
longer  than  the  body  or  rarely  about  equal  in  length  and  decurrent  to  the 
mi^ile  or  near  it.  F.  virviU.  Greek  Ash. — Wycnning  (on  the  Platte)  to 
X.  W.  Territory  and  to  Vermont. 

2.  Frazmus  anomala  Torr.  ex.  Wats.  King's  Rep.  283.  1871.  A  small  tree 
3-6  dm.  hig^;  branchlets  and  petioles  pubescent:  leaves  simple,  broadly  eor- 
date  or  ovate,  abruptly  acute  or  emargmate,  3-4  cm.  in  diameter,  longer  tKait 
the  petiole,  entire,  more  or  less  pubescent  beneath:  fruit  wing-margmed  the 
entire  length,  12-20  mm.  long^  <x>long,  cuneate  at  base  and  aeutish  or  enuu'- 
ginate  above:  calyx  1-2  mm.  long,  perastent  at  the  base  of  the  fruit:  seeds 
1  or  2,  6-8  mm.  long. — Southern  Cdiivado  throu^  Utah  to  Nevada. 

2.  FOSESTIERA  P(nr. 

Shrubs,  with  inconspicuous  flowos,  in  early  spring,  from  imbricated-aai|r 
axillary  buds,  and  small  daA-cxAoKd  drupes.    Fascicles  or  panyjfiy  very  i  * 
few-flowered;  the  staminate  sessile  and  in  a  sessile,  globular,  scaly  \  * 
Branches  minutely  warty. 

].  Forestiera  neo-oieaDeuMi  Gray,  Proe.  Am.  Acad.  12:  63.  1877. 
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1-3  m.  hij^,  glabrous:  leaves  spatulate-oblong,  obtuse  or  obtusely  acuminate, 
shortr-petioledj  obtusely  or  obsoletely  serrulate,  2-3  cm.  long:  fertile  flowers 
in  sessile  fascicles:  drupe  obtuse,  short-oblong  or  ovoid.— Southern  Colorado 
to  New  Mexico  and  Texas. 


92.  GENTIANACEAE  Dumort.    Gentian  Family 

Smooth  herbs  with  bitter,  colorless  juice.  Leaves  opposite,  rarely  alternate 
or  verticillate,  without  stipules.  Flowers  perfect,  regular.  Calyx  mostly 
4-12-lobed  or  -toothed,  often  marcescent.  Corolla  sympetalous,  4-12-lobed 
or  -toothed,  convolute  or  imbricated  and  usually  twisted  in  the  bud,  often 
marcescent.  Stamens  as  many  as  the  lobes  of  the  corolla,  alternate  with  them, 
inserted  on  its  tube;  the  2-celled  anthers  opening  longitudinally.  Ovary 
free,  1-celled,  rarely  2-celled,  with  2  parietal  placentae,  or  the  whole  wall  ovu- 
liferous;  style  single,  with  usually  2-lobed  or  2-lamellate  stigma.  Capsule 
dehiscent  through  the  placentae.  Seeds  indefinitely  numerous,  rarely  few, 
commonly  small. 

Style  filiform,  deciduous;  anthers  recurved  or  twisted  in  age. 

Corolla^tube  exceeding  the  calyx 1.  Erythraea. 

Corollartube  shorter  than  the  calyx 2.  Eustoma. 

Style  short   and   persistent   or  wanting;   the  stamens  remaining 
straight. 
Corolla  without  nectariferous  pits  or  large  glands. 

Corolla  rotate,  with  the  stamens  on  its  base         .         •        .         .3.  Pleurogsme. 
Corolla  not  rotate,  the  stamens  on  its  tube. 

Flowers  solitary- terminal;  anthers  versatile      ....    4.  Chondrophylla. 

Flowers  cymose;  anthers  not  versatile 5.  Gentiana. 

Corolla  with  1  or  2  nectariferous  pits  or  scales  at  the  base  of  each  lobe. 

Leaves  not  verticillate;  style  wanting 6.  Swertia. 

Leaves  verticillate;  style  evident 7.  Frasera. 

1.  ERTTHRAEA  Neck.    Centaubt 

Low  and  small  branching  annuals,  chiefly  with  rose-purple  or  reddish 
flowers.  Calyx  4-5-parted,  the  divisions  slender.  Corolla  funnelform  or 
salverform,  with  slender  tube  and  4-5-parted  limb.  Anthers  exserted,  erect, 
twisting  spirally.    Style  slender,  single;  stigma  capitate  or  2-lipped. 

1.  Erythraea  arizonica  (Gray)  Rydb.  Bull.  Torr.  Bot.  Club  33:  148.  1906. 
Paniculately  or  somewhat  racemosely  branched,  2-3  dm.  high:  leaves  nar- 
rowly oblong  to  lanceolate  or  linear:  pedicels  as  long  as  or  longer  than  the 
calyx:  corolk,-tube  longer  than  the  calyx,  its  lobes  obtuse  and  somewhat 
shorter  than  its  tube:  seeds  lobular.  JB.  Douglasii. — Colorado  to  Uteih  and 
Arizona. 

2.  EUSTOMA  Salisb. 

Glaucous,  large-flowered  annuals  or  perennials,  with  more  or  less  clasping  and 
connate  leaves,  and  slender  terminal  and  more  or  less  paniculate  1-flowered 
pedimcles.  Calyx  5  (rarelv  6)-parted;  its  lobes  long-aciuninate,  with  cannate 
midrib.  Corolla  campanulate-tunnelfonn,  deeply  5-6-lobed.  Anthers  oblong, 
versatile,  straight  or  recurving  in  age.  Stye  filiform,  nearly  persistent;  stigma 
of  2  broad  lamellae. 

1.  Eustoma  Andrcwsii  A.  Nels.  Proc.  Biol.  Soc.  Wash.  17:  177.  1904. 
Perennial  from  short,  vertical,  semifleshy  roots,  with  a  somewhat  enlarged 
crown  or  caudex;  the  old  stems  occasionally  persisting;  stems  simple  below, 
more  or  less  fascicidately  branched  above^  2-4  dm.  high:  leaves  elliptic- 
oblong  below  to  lanceolate  and  acute  above,  mostly  3-nerved,  2-4  cm.  long; 
the  next  year's  crown  leaves  appearing  in  the  autumn  as  rosettes  which  are 
persistent  and  evergreen:  peduncles  ebracteate,  3-8  cm.  long:  calyx  doe^l^ 
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cleft,  less  than  half  as  long  as  the  corolla:  corolla  deep  purple,  3-4  cm.  long, 
the  lobes  elliptic-obovate:  stamens  short;  anthers  sagittate,  erect:  style  stout- 
ish.  scarcely  longer  than  the  ovary  and  shorter  thaii  the  mature  capsule. — 
Colorado. 

3.  PLEUROGTHE  Eechsck 

Small  animals  of  cold  regions,  with  blue  or  whitish  flowers,  and  distinguished 
by  the  remarkable  decurrent  stigmas. 

1.  Pkuzogyne  fontana  A.  Nels.  Proc.  BioL  Soc.  Wash.  17:  177.  19G4. 
Glabrous  throughout:  stems  slender,  simple  or  with  a  few  narrower  erect 
branches,  1-4  dm.  high:  leaves  linear,  mostly  narrowly  so,  thin,  with  distinct 
midrib  and  two  faint  lateral  nerves,  2Cf-25  mm.  long:  flowers  in  a  narrow 
somewhat  panicled  raceme,  ha^-ing  long.  ver>'  slender  pedicels,  pentamerous: 
sepals  green,  linear,  resembling  the  bracts  but  shorter,  usually  :i-ner\-ed  as 
are  aUo  the  bracts:  corolla  often  surpassed  by  the  sepals,  its  lobes  elliptic- 
oblong,  subacute,  about  5-nerved:  stamens  half  as  long  as  the  coroUa-lobes; 
the  anthers  oblong:  mature  capsule  translucent,  with  numerous  owles,  ulti- 
mately &B  long  as  the  sepab.    P.  rotata. — Colorado  and  Wyoming. 

4.  CHOITDROPHYLLA  A.  Nels. 

Small  annuals  or  biennials,  from  a  few  cm.  to  1  dm.  high,  the  stems  i 
or  several  from  the  slender  root.  Leaves  numerous,  small,  opposite, 
ingly  imbricated  below  because  of  the  shon  intemodes.  the  margins  white 
and  scarious  or  cartilaginous.  Flowers  solitary-  and  terminal.  Cah'x  narrow, 
4  or  5-toothed.  Corolla  salverform  when  expanded,  plicate  at  the  rimweg 
with  broad  emarginate  loh'es  or  plates,  without  crown  or  glands.  Anthcfv 
cordate,  versatile.    .Seeds  oblong,  with  a  close  coat. 

Leares  broadly  Bca.-:o-j.*-!::Lin?:..'.e-:  caps'ile  a*.  niA:ur:'.y  exsert-£tip:tate 
Leaves  lAiTOwIy  rLArK. ::*■-:  c^;/tul*r  sLort-s:.!/. '.ate  .         -         .         .     ; 


1.  Chondrophylla  Fremontii  Torr.,  A.  Neb.  Bull.  Torr.  Bot.  Cub  31:  24o. 
1904.  Stems  ffrw-niiiy.  erect  or  ascending.  5-10  cm.  high,  somewhat  satc^ 
culent:  leaves  wi-.h  i  broad  white  margin,  pale,  cuspidate  or  mucronate:  the 
lower  ros'ilate.  orh  :c  .ilir  or  ovate:  the  cauline  linear-oolong,  coonate-fibeathiii^ 
flowers  rotate,  shor-p^iiceled.  white  or  dull-colored:  capsule  clavate-obanit^ 
at  length  exser.ed  h-eyond  the  flower  on  a  stout  stipe.  Genliana  htmikg.^^ 
Grassy  banks  in  the  mountains  of  Colorado  ar-d  Wyoming. 

2.  Chondrophylla  americana  Engelm..'  A.  Nels.' I.  c.  Stems  weaker  thai. 
in  the  precedmg.  and  when  elongated  the  Literal  ones  often  pnucumbent: 
leaves  ovate,  less  erect,  greener,  and  leas  white-margined:  flower 
corolla  azure-blue,  in  fruit  inclosing  the  linear-oblong,  rather  i " 
capsule.    Genliana  prastrala. — Alpine  in  our  range. 

>    5.  GENTIAHA  L.     Gentian 

Bittcr  herbs  with  conspicuous  cjTnose  or  rarely  solitary  flowers  of  ' 
colors,  in  summer  or  aufiTTjn.  Cah'x  4-5-cleft.  Corolla*  4-n»4obed.  regnkr, 
of:er.  'R-ith  intermediate  pkited  folds,  which  bear  appendages  or  teeth  at  the 
ain'ise*.  Style  short  or  none:  stizm^is  2.  persistent.  Capsule  obloog.  2- 
valved:  the  i n ri  .imrr.^ r:^b:e  sefrds  either  borne  on  placentae  at  or  near  ti^ 
sutiT*:?.  or  in  most  of  our  species  covering  nearlv  the  whole  inner  face  of  the 
pwl. 

Aim-iJkli    «xc«p*.  r.i.  2  :  cr^rolla  vithoot  eztcsided  plaits  or  Icbes  or 
Flcver?  l&rjpt   i^j  czL.  lone..  4-incroui;  ccr&Il»-lob«s  more  or  leas 


•  •  •  ■  •  •  ■  •  ■  al.     O. 

Pere-n'Ml   ...••• 2.  G. 
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Flowers  smaller  (less  than  3  cm.  long);  corollar-lobes  never  fringed. 

Flowers  solitary  on  a  long  terminal  peduncle     .  .       3.  G.  monantha. 

Flowers  few-many. 
Sepals  very  unequal,  two  of  them  foliaceous  and  overlapping 

the  others 4.  G.  heterosepala. 

Sepals  somewhat  unequal  but  none  foliaceous. 

Flowers    very    numerous,    in   a   spike-like    thyrse,    short- 

pediceled;  leaves  generally  as  long  as  the  intemodes     .       5.  G.  strictiflora. 
Flowers  fewer,  often  long-pediceled;  some  of  the  internodes 

much  exceeding  the  leaves 6.  G.  plebeja. 

Perennials:  corolla  plicate  at  the  sinuses,  the  folds  more  or  less  ex- 
tended into  thin  teeth  or  lobes. 
Anthers  distinct. 
Ck>rolla  open-campanulate  or  funnelform,  the  lobes  spreading; 
the  subtending  leaves  broad. 
Flowers  always  yellowish  but  freely  spattered  with  purplish- 
brown  spots:  the  basal  leaves  persistent    .         .         .         .       7.  G.  Romansovii. 
Flowers  blue  or  blue-purple,  or  rarely  ochroleucous,  the  basal 
leaves  deciduous. 

Flowers  solitary 8.  G.  calycosa. 

Flowers  1-6         .         . 9.  G.  Parryi. 

Corolla  funnelform,  its  lobes  but  slightly  divergent;  the  subtend- 
ing leaves  narrow. 
Leaves  oblong-lanceolate  to  ovate. 

Calyx-lobes  present 10.  G.  affinis. 

Calyx-lobes  wanting  or  minute  and  irregular       .         .         .11.  G.  Forwoodii. 

Upper  leaves  linear  to  lance-linear 12.  G.  Bigelovii. 

Anthers  cohering  in  a  ring 13.  G.  Andrewsii. 

•  L.GentiaiiaelegansA.  Nels.  Bull.  Torr.  Bot.  Club25:  276.  1898.  Annual, 
2-3  dm.  high,  branched  from  the  base,  the  2-20  stems  simple  or  nearly  so, 
^ach  stem  or  branch  terminated  by  a  single  flower:  leaves  3-6  pairs  on  each 
stem,  mostly  obtuse;  the  lower  petioled,  obovate  to  broadly  spatulate;  the 
upper  sessile,  oblong  or  narrower:  calyx-lobes  nearly  equal  and  similar,  equal- 
ing the  tube:  corolla  4-5  cm.  long,  deep  blue  with  lighter  patches  or  streaks 
downward;  the  lobes  obovate-oblong,  aentate  around  the  summit,  fimbriate 
on  the  sides:  capsule  stipitate:  style  nearly  as  long  as  the  capsule  proper,  the 
atigma  suborbicular,  dentate.  G,  serrata.  Rocky  Mountain  Fringed  Gen- 
tian.— ^Frequent  in  moist  subalpine  parks;  throughout  our  range. 

la.  Gentkna  elegans  unicaulis  A.  Nels.  1.  c.  Reduced,  simple-stemmed 
lUpine  form. — Same  range. 

.  2.  Gentiana  barbellata  Engehn.  Trans.  Acad.  St..  Louis  2:  216.  1863. 
'Perennial  from  slender  fleshy  rootstocks,  about  1  dm.  high,  glabrous  through- 
out) 1-2-flowered:  leaves  about  4  pairs,  narrowly  ob lanceolate  to  broadly 
linc^,  2-3  cm.  long:  calyx  green  witn  purple  streaks,  about  15  mm.  long;  the 
F;^v 'ipbee  triangular-lanceolate,  equaling  or  exceeding  the  tube:  corolla  dark  blue, 
abittit  25  mm.  long;  the  lobes  oblong,  obtuse,  exceeding  the  tube,  conspic- 
uoQsty  long  getaceous-lacerate  on  the  sides  and  often  nearly  to  the  summit 
winch  is  obscurely  dentate;  the  tube  arachnoid  woolly  within  especially 
toward  the  base:  filaments  stout,  flattened,  equaling  the  tube:  stipe  half  as 
Ibjug  as  the  elliptic-oblong  capsule:  style  almost  wanting.  (G.  Moseleyi  A. 
Nefi.  Bot.  Gaz.  31:  396.  1901.)  Perennial  Fringed  Gentian. — Rare;  in 
the  Colorado  mountains. 

3.  Gentiana  monantha  A.  Nels.  Bull.  Torr.  Bot.  Club  31:  244.  1904.  An 
alpine  annual,  mostly  much  less  than  1  dm.  high ;  stem  simple  or  with  one  or 
two  branchlets  from  the  base,  only  1-3  cm.  high,  terminated  by  a  slender, 
naked,  1-flowered  peduncle  very  much  longer  than  the  stem:  leaves  oblong  to 
spatulate,  5-10  mm.  long:  calyx  one  fourth  shorter  than  the  corolla  and  some- 
what exceeding  the  tube;  sepals  4,  equal,  oblong-lanceolate,  subacute,  distinct 
nearly  to  the  base:  corolla  about  12  mm.  long;  the  tube  twice  as  long  as  the 
4  lance-ovate,  subacute  lobes;  the  fimbriae  of  the  crown  rather  coarse  and 
short:  stamens  shorter  than  the  corolla-tube.  G.  tenclla. — In  the  high  moun- 
tains of  Colorado. 

4.  Gentiana  heterosepala  Engelm.  1.  c.  115.  Annual,  1-3  dm.  high,  mostly 
simple,  with  few  pairs  of  leaves  and  long  intemodes:  flowers  terminal  and 
axiflary,  either  solitary  and  long-pedimcled  or  else  in  threes  with  shorter 
pedicels^  15-20  mm.  long:  calyx  with  two  greatly  enlarged,  foUaceous^  qn^&^ 
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sepaJb;  these  more  or  leas  enfddmg  the  thi^ee  small  finesr-laDoeolate  ones: 
e(MX>Ua  blue  or  purplish,  the  tube  equaling  the  calyx,  a  crown  of  setaceous  fila- 
ments at  the  base  of  it«  lobes.  (G.dutosfiaGreOTe,  Pitt.4:  182.  1900.)— Rare; 
'mountains  of  Colorado,  Utah,  aiid  Wyoming. 

5.  Gentiana  stiictifloca  (R^db.)  A.  Nels.  Bot.  Gax.  34:  26.  1902.  Stem 
simple  or  branched,  very  stnet,  1-4  dm.  high:  leaves  often  rather  remote, 
tJiv»ViRh^  mostly  lance(wUe-linear,  lig^t  green:  flowers  numerous,  ^icate- 
thjrrsiform  on  stem  and  branches,  4-merou5:  cal^^x-lobes  unequal,  mostly 
shorter  than  the  tube:  con^la  ochroleucous,  scnnetimes  tinged  with  blue,  biit 
tittle  longer  than  the  calyx,  8-12  mm.  long;  the  setae  of  the  crown  often  few 
or  even  wanting.  G.  AmareOa  gtricLa. — ^Frequent;  throughout  our  range. 
•  6.  Gentiana^ebejaCham.  linnaea  1:  181.  1826.  Stem  simple  or  branched 
from  the  base,  slightly  angular,  1-3  dm.  hig^,  the  intemodes  often  much 
kmger  than  the  leaves:  basal  leaves  oval-spatulate;  middle  stem  leaves  oblong 
or  oblong-lanceolate,  obtuse,  2-4  cm.  long;  the  uppermost  oblong-linear, 
acute:  flowers  several  in  each  axil,  oftoi  on  a  short  branch,  more  numerous 
at  summit:,  cal^^x  deeply  cleft,  its  longer  linear  lobes  almost  equaling  the 
corolla  tube:  coix^la  12-18  mm.  long,  pale  blue,  the  lobes  fringed  at  base.  G. 
Amardia  aeiUa,  (A mareOascapu^orum  Greene,  Leaflets  1:  55.  1904;  GenUa- 
ntOa  ClemenUs  Rydb.  Bull.  Torr.  Bot.  Hub  31:  &31.  1904.)— Throughout  our 
range. 

6a.  Gentiana  iM>eja  Hofanii  Wettst.  Oester.  Bot.  Zeitsch.  50:  195.  1900. 
Slender  and  low,  simple  or  nearly  so,  few-flowered. — ^A  reduced  al^nne  state 
of  the  species. 

7.  Gentiana  Romanzovii  Ledeb.  Xouv.  Mem.  Soc.  Xat.  Mose.  1:  215. 
1829.  Stems  5-15  cm.  high,  often  tufted,  each  1-3-flowaed:  leaves  linear, 
varying  to  lanceolate  or  ^>atulate,  thickish;  the  cauline  2-4  pairs,  connate- 
sbeathmg  at  base:  cal>'x-tube  obconicaL  the  lobes  somewhat  unequal,  about 
half  as  long  as  the  corolla:  corolla  fimnelfonn,  3-4  cm.  long,  yeQowi^,  often 
streaked  with  blue,  liberally  spattered  with  purplish  dots;  the  lobes  short 
and  broad,  the  plaits  entire  and  broad,  onlv  sli^tly  extended  at  sumonit: 
seeds  with  a  loose  cellular  coat  having  crested  longitudinal  ridges.  G/frigida. 
— ^Alpine  regions  in  the  Rocky  Mountains. 

8.  Gentiana  caljcosa  Griseb.  Gent.  292.  1839.  Stems  erect,  1-3  dm.  hi^: 
leaves  ovate,  15-30  nlm.  long,  commonly  equaling  or  exceeding  the  inter- 
nodes,  the  lowest  pairs  smaller  and  with  connate-^ieathing  base,  the  upper 
hardly  so;  the  uppermost  involucrate  and  somewhat  exceeding  the  ealyx  of 
the  commonly  sohtary  flower:  lobes  of  the  calyx  ovate  or  obkmg,  or  even  sob- 
cordate,  about  as  long  as  the  turbinate  tube:  corolla  blue,  oblong-funndform, 
the  appendages  in  the  sinuses  triangular-subulate,  laciniate  or  2-cleft  at  tip^ 
shmter  than  the  broadlv  ovate  lobes:  seeds  lanceolate,  acuminate,  wingjess. — 
On  the  highest  mountams;  western  Wyoming  to  California  and  Or^on. 

8a.  Gentiana  caljcosa  xantha  A.  Xels.  1.  c.  Leaves  about  5  pairs,  longer 
than  the  intemodes:  flowers  yellow  or  ydlowish-white  with  nmneroas  green 
dots. — ^Teton  Mountains,  Wyoming. 

9.  Gentiana  Paxryi  Engelm.  1.  c.  218.  Stems  numerous  from  the  enma  of 
a  somewhat  woody  root,  1-3  dm.  high:  leaves  glaucescent,  thirkidi,  orate, 
varying  to  obkmg-lanoeolate,  18-36  mm.  long,  most  of  the  pairs  with  aome- 
what  sheathing  base;  the  upper  two  or  three  pairs  involucrate  around  the 
1-5  flowera^  eoneealing  the  caljrx  and  sometimes  almost  equaling  the  brig|it 
bhie  coroOa:  lobes  of  the  calyx  small,  moderatelv  or  much  shorter  than  the 
eampanulate  tube:  appendages  in  the  sinuses  </  the  corc^la  narrow,  deegij 
2-cldft,  but  little  shorter  than  the  obovate  lobes:  seeds  lanceolate,  wing^feaa, 
with  obtuse  or  acutish  edge. — ^Alpine  and  subalpine  in  the  Cascade  and 
Rocky  Mountains. 

9a.  Gentiana  Paxryi  bfacteoaa  (Greene)  A.  Xels.  Leaves  narrower,  Ife 
floral  ones  thin  and  somewhat  scaricms:  caljrx-lobes  anall  and  inserted  tA  tiw 
base  of  the  membranous  summit  of  the  tube.  (G.  bracteow,  Greene,  Fift. 
4:  ISO.  1900.)— Colorado. 

/O.  Getakum  affiois  Griaeb.  L  e.  289.    Steins  ehistoed,  1-3  dia.  Mifkz 
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leaves  6-16  pairs,  ovate  or  oblong-lanceolate:  flowers  from  numerous  and 
thyrsoid-racemose  to  few  or  rarely  almost  solitary;  bracts  lanceolate  or  linear: 
calyx-lobes  linear  or  subulate,  unequal  and  variable,  the  longest  rarely  equal- 
ing the  tube,  the  shorter  sometimes  minute:  corolla  2-3  cm.  long,  rather 
narrowly  funnelform;  the  lobes  ovate,  acutish  or  mucronulate-pointed,  spread- 
ing; the  laciniate-toothed  or  cleft  appendages  at  the  sinuses  sometimes  almost 
equaling  the  lobes.  ((?.  interrupta  Greene,  1.  c.  182.) — Very  frequent  at  mid- 
dle elevations  in  our  range. 

11.  Gentiana  Forwoodii  Gray,  Proc.  Am.  Acad.  19:  86.  1883.  Resembling 
G.  afjiniSy  but  the  corolla  decidedly  smaller,  about  18  nun.  long^  narrow,  and 
with  shorter  and  rounder  lobes,  these  little  surpassing  the  plicate  append- 
ages: stems  equably  leafy  to  the  very  top:  calyx  subcampanulate,  with  no 
vestige  of  lobes  or  teeth. — Rare  in  Colorado  and  Utah  but  frequent  in  north- 
western Wyoming. 

12.  Gentiana  Bigelovii  Gray,  1.  c.  87.  Near  G.  affiniSy  very  leafy:  leaves 
thick;  the  lower  lanceolate-oblong;  the  upper  linear  and  the  floral  often  much 
exceeding  the  flowers:  stems  1-3  dm.  high,  somewhat  scabrous:  flowers  densely 
spicate:  calyx-teeth  very  slender,  as  long  as  the  tube:  corolla  20-25  nun. 
long,  slightly  scabrous  on  the  outside;  the  lobes  short,  broadly  ovate,  twice  as 
long  as  the  bifid  appendages:  stipe  of  the  capsule  short  and  fistulous. — 
Colorado  to  New  Mexico  and  Arizona.    •--- 

13.  Gentiana  Andrewsii  Griseb.  in  Hook.  Fl.  Bor.  Am.  2:  55.  1834.  Stems 
upright,  smooth:  leaves  ovate-lanceolate:  calyx-lobes  lanceolate,  half  as  long 
as  the  tube:  corolla  blue,  with  pale  streaks,  somewhat  cylindric-clavate, 
nearly  closed  at  the  mouth,  twice  as  long  as  the  calyx,  nearly  truncate  at  the 
summit  with  the  lacerate  appendages  as  long  as  the  lobes. — Infrequent; 
stream  banks  of  northern  Colorado.  Apparently  our  plants  are  not  identical 
with  the  eastern  form  of  this  species. 

6.  SWERTIA  L. 

Simple-stemmed  perennials,  occasionally  with  alternate  leaves,  the  lower 
at  least  tapering  into  margined  petioles.  Inflorescence  thyrsoid;  flowers  blue 
or  purple,  varying  to  white.  Corolla  rotate,  4-  or  5-lobed.  Style  very  short 
or  none;  stigma  2-lobed  or  2-lamellate.    Capsule  ovate. 

Flowers  4-merou8 1.  S.  scopulina. 

Flowers  5-merous. 

Inflorescence  elongated;  corolla-lobes  oblong  or  narrower     .         .         .  2.  S.  palustris. 

Inflorescence  capitate-congested;  corolla-lobes  elliptic  to  oval       .         .  3.  S.  congesta. 

1.  Swertia  scopulina  Greene,  Pitt.  4:  184.  1900.  Plant  1-4  dm.  high: 
inflorescence  very  strict:  leaves  broadly  oblanceolate  or  spatulate-oblanceolate; 
radical  leaves  very  large,  often  more  than  half  the  length  of  the  subscapi- 
form  stem,  usualljr  all,  even  the  lowest  and  largest  cauline  ones,  alternate,  with 
broad- winged  petioles  and  half-clasping:  flowers  4-merous:  sepals  lanceolate- 
subulate,  often  3-nerved,  and  three  fourths  as  long  as  the  corolla-lobes;  these 
10-14  mm.  long,  dark  blue-purple:  glands  subulate-fringed:  seeds  round- 
obovate  varying  to  somewhat  cfuadrangular,  very  distinctly  winged  on  one, 
two,  or  three  sides,  the  testa  wrmkled.-— Colorado  and  New  Mexico. 

2.  Swertia  palustris  A.  Nels.  Bull.  Torr.  Bot.  Club  28:  227.  1901.  Stems 
simple,  erect,  glabrous,  2-3  dm.  high:  leaves  glabrous,  thin,  entire  or  rarely 
denticulate;  radical  leaves  oblong  to  elliptic,  obtuse,  5-10  cm.  long;  stem  leaves 
several,  generally  in  pairs  but  not  rarely  alternate,  spatulately  oblanceolate 
or  broader:  inflorescence  very  strict;  peduncles  erect,  axillary  to  the  bracts 
and  uppermost  leaves,  1-3-flowered;  flowers  5-merous:  sepals  subulate- 
lanceolate,  delicately  nerved,  about  half  as  long  as  the  petals:  corolla-lobes 
dark  blue  shading  to  purple,  oblong,  obtuse,  about  10  mm.  long,  3-4  mm. 
broad;  glands  orbicular,  the  appendages  few  (10  or  less),  short-subulate: 
seeds  lenticular,  wing-margined. — Shaded  mountain  bogs;  Wyoming  and 
Colorado. 
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3.  Swertia  congesta  A.  Nels.  1.  e.  Commonly  leas  than  2  dm.  hi^:  lesvea 
ahemate,  rarely  more  than  3  or  4,  usually  on  the  basal  half  of  the  stem, 
elliptic  to  oblanceolate,  obtuse  or  subacute^  3-6  cm.  long:  inflorescence  coo- 
gested,  usually  subtended  by  a  pair  of  foliar  bracts;  flowers  5-merous,  ^7, 
dark  bluish-purple:  sepals  as  in  the  preceding  coroHa-lobes  elliptic,  obtme, 
usually  emarginate,  8-10  mm.  long,  nearly^in  as  broad;  glands  cup-^iaped, 
the  setaceous  appendages  as  long  as  the  cup:  filaments  flat  and  tnin,  tlieir 
bases  involved  in  a  ring  of  very  short,  sparse,  subulate  setae  in  the  base  of  the 
corolla:  seeds  small,  very  numerous,  narrowly  wing-^nargined  on  the  atigl<*«- — 
Open  subalpine  swales;  Wyoming  and  Colorado. 

7.  FRASERA  Walt. 

Smooth  herbs  with  erect  stems,  opposite  or  verticillate  leaves,  and  nu- 
merous flowers  in  thyrsoid  or  paniculate  cymes.  Corolla  rotate,  4-parted,  the 
lobes  bearing  a  sin^  or  double  fringed  gland,  and  sometimes  a  fimbriate 
crown  at  base.  Stamens  inserted  on  the  very  base  of  the  corolla;  filamraits 
subulate,  often  united  at  base,  occasionally  with  some  interposed  small  bris- 
tles or  scales.  Ovary  ovate,  tapering  into  a  distinct  and  often  slender,  per- 
sistent style;  stigma  small,  2-lobed  or  nearly  entire.    Capsule  coriaceous. 

1.  Fntsera  spedosa  Griseb.  Gent.  329.  1839.  Stems  6-14  dm.  high,  very 
leafy:  leaves  in  fours  and  sixes;  the  radical  and  lowest  cauline  obovate  or  6b~ 
long,  2-3  dm.  long;  the  upper  lanceolate  and  at  length  linear:  flowers  verv 
numerous  in  a  long  leafy  th>Tsus:  lobes  of  the  greenish-white  or  barely  blui^ 
and  dark-spotted  corolla  oval-oblong,  bearing  a  pair  of  contiguous  and  densely 
long-fringed  glands  about  the  middle,  and  a  distant,  transversely  inserted  and 
setaceously  multifid  scale-like  crown  near  the  base.  {P.  macropkyUa  Greoae, 
Pitt.  4:  186.  1900.) — In  the  mountains  from  Wyoming  to  Oregon  and  sooth- 
ward  to  New  Mexico  and  Arizona. 

la.  Frasera  speciosa  scabca  Jones,  Zoe  4:  277.  1893.  More  or  less  pubon- 
lent  or  scabro-puberulent  on  stem  and  leaves.  {P.  seabra,  P.  stenopeiala,  F. 
anffustifolia  Rydb.  Bull.  Torr.  Bot.  Oub  33:  149.  1906.)— Seoning^  the  move 
usual  state  in  our  range,  and  may  theref (He  be  recognised  as  a  variety. 


93.  MENYAIVTHACEAE  G.  Don.    Buckbean  Family 

Perennial  aquatic  or  marsh  herbs,  with  basal  or  altemate  leaves,  and 
clustered,  regular,  perfect  flowers.  Cafyr  deeply  5-parted,  perastent.  Co- 
rolla 5-lobed  or  5-cleft,  the  lobes  induplicate-valvate,  at  least  in  the  bod. 
Stamens  5,  borne  on  the  corolla,  and  altemate  with  its  lobes;  anthavaacs 
Icmgitudinally dehiscent;  pollen-grains  3-angled.  Ovary  1-oeDed,  the 2  pla- 
centae sometimes  intruded.    Fruit  a  capsule,  or  indehiscent. 

1.  MENTAHTHES  L. 

Leaves  trifoliolate;  other  characters  as  given  under  the  sin^  epeaea  of  the 
genus. 

1.  Menyanthes  trifoliata  L.  Sp.  PI.  145.  1753.  Rootstocks  thick,  aealy, 
scHnetimes  3  dm.  long:  petioles  weathing  at  the  base;  leaflets  oblong  or  obo- 
vate, entire,  obtuse,  narrowed  to  the  sesale  base,  3-8  cm.  Icmg:  raceme  10-20- 
flowered;  pedicels  6-25  mm.  long,  bracteo&te  at  the  base;  flowers  10-12  ■on. 
IcMig:  calyx  shorter  than  the  white  or  purplish  corolla:  capsule  ovoid,  ulilut, 
alxHit  8  "mm.  long. — ^In  b<^;  dicumpolsur;  south  in  our  mountains  to  Col- 
orado. 
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94.  APOCYNACEAE  Lindl.    Dogbane  Family 

Perennial  herbs  (ours),  mostly  with  acrid,  milky  juice,  simple,  opposite  or 
alternate  leaves,  and  perfect,  regular,  cymose,  solitary,  or  paniculate  flowers. 
Calyx  5-parted,  persistent,  the  lobes  imbricated  in  the  bud.  Corolla  5-parted, 
the  lobes  convolute  in  the  bud.  Stamens  as  many  as  the  lobes  of  the  corolla 
and  alternate  with  them,  inserted  in  the  tube  or  throat;  anthers  linear-oblong, 
sagittate,  2-celled.  Ovary  superior  or  its  base  adherent  to  the  calyx,  of  2 
distinct  carpels;  ovules  few  or  numerous;  style  simple  or  2-divided;  stigma 
simple.    Fruit  of  2  follicles.    Seeds  often  appendaged  by  a  coma. 

Leaves  alternate;  anthers  free  from  the  stigma  .         .         .         .     1 .  Amsonia. 

Leaves  opposite;  anthers  converging  around  the  stigma  and  slightly  ad- 
herent to  it  ...........     2.  Apocynum. 

1.  AMSONIA  Walt. 

Herbs.  Leaves  alternate;  blades  entire.  Flowers  in  terminal  thyrsoid  or 
corymbose  cymes.  Calyx-lobes  5,  acuminate;  disk  wanting.  Corolla  mainly 
salverform;  tube  slightly  dilated  upward,  villous  within;  lobes  narrow.  Sta- 
mens included;  anthers  unappendaged.  Carpels  2,  connected  by  the  slender 
styles;  stigma  appendaged  by  a  reflexed  membrane.  Follicles  2  together, 
erect,  several-seeded.    Seeds  unappendaged. 

1.  Amsonia  texana  (Gray)  Heller,  Muhl.  1:  2.  1900.  Stems  1.5-7  dm. 
tall,  often  sparingly  branched,  glabrous:  leaves  numerous;  blades  oblong  to 
narrowly  elhptic  or  linear,  conspicuously  narrower  on  the  upper  part  of  the 
plant,  2.5-6  cm.  long,  acute  or  blunt,  often  somewhat  lustrous  above,  glabrous 
at  least  at  maturity:  calyx-lobes  acuminate,  the  longer  about  2  mm.  long: 
corolla  glabrous;  tube  9-11  mm.  long;  lobes  usually  about  as  long  as  the  tube: 
follicles  6-10  cm.  long,  glabrous. — Colorado  to  Texas. 

2.  APOCYNUM  L.    Dogbane.    Indian  Hemp 

Pale  perennial  herbs,  with  very  tough-fibrous  bark  and  opposite  mucronate- 
tipped  leaves.  Flowers  small,  in  terminal  cymes,  white  or  rose-color.  Calyx 
small,  deeply  5-cleft,  the  tube  by  means  of  a  thickish  disk  adnate  to  the  back 
of  the  ovaries  below.  Corolla  campanulate,  5-lobed,  toward  the  base  bearing 
5  small,  triangular-subulate  appendages  alternate  with  the  stamens.  Fila- 
ments very  short  and  broad;  anthers  sagittate.  Follicles  slender,  5-15  cm. 
long,  terete.    Seeds  numerous,  with  a  long  coma  at  apex. 

Corolla  pink,  its  lobes  spreading  or  revolute       .         .         .         .     1.  A.  androsaemifolium. 
Corolla  greenish-white,  its  lobes  mostly  erect. 

Leaves  petioled,  cuneate  or  cuneately  rounded  at  base  .     2.  A.  cannabinum. 

Leaves  sessile  or  nearly  so,  subcordate  or  broadly  rounded  at 

base  .         .         .         .     * 3.  A.  hypericifolium. 

1.  Apocyntmi  androsaemifolitmi  L.  Sp.  213.  1753.  Stems  3-15  dm.  tall, 
with  widely-spreading  branches,  mostly  glabrous:  leaf-blades  ovate,  oblong 
or  oval,  4-11  cm.  long,  deep  green  and  glabrous  above,  pale  and  more  or  less 
pubescent  beneath,  short-petioled :  cymes  rather  lax:  calyx-lobes  ovate  to 
ovate-lanceolate,  2-2.5  mm.  long:  corolla  pink,  5-7  mm.  long;  lobes  revolute: 
follicles  10-15  cm.  long.  {A.  scopulorum  Greene;  A.  ambigens  Greene,  PI. 
Baker.  16.  1901,  the  glabrate  form.) — Throughout  our  range,  and  very  widely 
distributed  in  the  United  States. 

2.  Apocyntmi  cannabintmi  L.  1.  c.  Stems  8-18  dm.  tall,  the  branches  erect 
or  ascending,  glabrous  at  maturity:  leaf -blades  oblong  to  ovate-oblong  or 
oblong-lanceolate,  5-12  cm.  long,  glabrous,  or  slightlv  pubescent  beneath, 
short-petioled:  cymes  rather  dense:  calyx-lobes  lanceolate,  2.5-3  nmi.  long: 
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eoroOa  greenish-white,  3-3.5  mm.  knig;  lobes  erect  or  neariy  so:  foDicles 
12-15  cm.  l<Mig. — ^Tliroug^out  the  United  States. 

2a.  Apocjnmn  cannabinmn  li^idmn  (Greene)  A.  Nels.  Habit,  sixe,  and 
leaf  characters  the  same,  g^rous:  calyx4obes  only  half  as  long  as  the  nar- 
rowly campanulate  corolla.  (A.  lividum  Greene,  PI.  Baker.  16.  1901.) — 
Wyoming  and  Colorado. 

3.  Apocjnmn  hypendfoHtim  Ait.  Hort.  Kew  1:  304.  1789.  Not  strong 
differentiated  from  A .  cannabinitm:  leaves  usually  broad^',  with  rounded  or 
subcordate  base,  subsessile,  oftoi  abruptly  apiculate. — New  Mezieo  to  Mon- 
tana and  the  Great  Lakes. 


95.  ASCLEPIADACEAE  Lindl.    Milkweed  Familt 

Mostly  herbs  with  milky  juice,  usually  opposite  leaves  without  stipolea, 
and  regular  perfect  flowers  in  terminal  or  pseudo-axillary  or  sometimes  axil- 
lary cymes  (often  umbelliform).  Calyx  free  frcxn  the  ovary  or  neariy  so,  im- 
bricated in  the  bud.  Corolla  5-4nerous,  convolute,  or  often  neariy  valvate 
in  the  bud.  Stamens  5,  borne  on  the  tube  of  the  corolla  and  alternate  with 
its  lobes;  anthers  surrounding  the  stigma;  pollen  in  1  or  2  waxy  mamRa,  in 
ours  all  the  pollen  in  each  cell  in  one  mass  and  attached  to  the  stigmatic 
disk  by  the  glands  that  alternate  with  the  anthers.  A  crown  of  5  parts  or 
lobes  usually  present  between  the  corolla  and  the  mostly  monadelfrfKias 
stamens,  and  adnate  either  to  the  one  or  the  other.  Ovary  of  2  cells  that 
become  sev^al  to  many-seeded  follicles.  Seeds  almost  always  bearing  a 
long  and  soft  coma. 

Lobes  of  the  eoroUa  reflexed  at  anthesis. 

Leaves  alternate  or  opposite;  hoods  of  the  crown  erestleas    .  .1.  Aeomtea. 

Leaves  mostly  opposite:  hoods  of  the  crown  each  with  an  incurved  horn     2.    '     *     ' 
Lobes  of  the  eortAIa  erect  at  anthesis;  leaves  alternate;  hoods  of  the 

■     crown  prominently  crested 3. 

1.  ACERATES  EIL     Green  Milkweed 

Perennial  herbs,  with  thick  leaves  and  green  or  purplish  flowns  in  i 
pedunckd  or  sesaie  umbels.  Calvx  5-parted  or  5-divided,  the  segments  acute, 
glandular  within.  Corolla  deeply  5-cleft,  the  segments  valvate,  reflexed  in 
anthesis.  Crown-column  very  s&ort;  crown  of  5  involute-concave  or  aooie- 
what  pitcher-shaped  hoods,  neither  homed  nor  crested  within,  or  in  one  species 
having  a  small  interior  crest  and  usually  a  few  small  processes  at  the  base  of 
the  antho'-wings,  forming  an  obscure  inner  crown.    Stigma  5-lobed. 

Leaves  nmneroos.  altemate-«cattered;  aurideB  of  the  hoods  con^icuoos  1.  A.  auiiculmta. 

Leaves  in  part  opposite;  aoiides  of  the  hoods  ecxieealed  or  wantms. 

Hoods  entire 2.  A.  vindiflaaL 

Hoods  tnlobed 3.  A.  j 


1 .  Accfmtes  anriculata  Engefan.  Bot .  Mex.  Bound.  160.  1859.  GlabrooB  im 
to  the  inflorescence;  stem  ^-8  dm.  high,  slender:  leaves  linear-filifonn,  wm 
scabrous  margins:  umbeb  serial,  lateral:  cc^mnn  below  the  hoods  ynrj 
diort :  hoods  oval  or  quadrate,  emarginately  or  sometimes  S-crenatetr  tnm- 
cate,  the  involute  margins  at  base  appendaged  with  a  pair  of  remarkabqr  lime 
and  broad  auricles:  anther-wings  narrow  and  of  equal  breadth  from  .t<^.to 
bottom. — Col<Hado  and  Kansas  to  Texas  and  Xew  Mexico. 

2.  Acerates  ▼iridiflocm  (Raf.)  Eaton,  Man.  Ed.  5.  90.     1829.    Ti 
puberulent;  stem  2-5  dm.  high:  leaves  oval  or  oblong  and  obtuse  or 
or  sometimes  narrower  and  acute:  umbels  2-5  or  sometimes  solitary, 
mostly  lat^al  and  subeesale;  pedicels  little  over  twice  the  length  of  tka  le^ 
flexed  narrowly  oblong  lobes  at  the  greenisfa  corolla:  hoods  somewhat  ' 
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with  small  auricles  at  base  much  involute  and  concealed,  alternated  by  as 
many  short  and  roundish  or  gland-like,  small  internal  teeth:  anther- wings 
semi-rhomboid  above,  with  a  much  longer  tapering  base. — From  Colorado  to 
the  Saskatchewan  and  eastward  across  the  continent. 

2a.  AceratesviridifloralvesiaBrit.  Mem.  Torr.  Club5:  265.  1894.  Leaves 
lanceolate  or  oblong-lanceolate,  5-12  cm.  long. — Same  range  and  often  with 
the  species. 

26.  Acerates  viridiflora  linearis  Gray,  Syn.  Fl.  2:  90.  1878.  Leaves 
elongated-linear,  stems  low,  and  umbels  usually  solitary. — New  Mexico  to 
Canada. 

3.  Acerates  angustifolia  (Nutt.)  Dec.  in  DC.  Prodr.  8:  522.  1844.  Stem 
puberulent  but  foliage  glabrous,  slender,  3-5  dm.  high,  simple:  leaves  long 
and  narrowly  linear,  with  scabrous  and  more  or  less  revolute  margins  and  a 
strong  midrib;  the  upper  alternate  and  the  lower  opposite:  umbels  several, 
10-15-flowered;  flowers  greenish:  hoods  whitish,  erect,  equaling  the  anthers, 
condupHcate-concave,  the  base  of  each  inner  margin  appendaged  by  a  cuneate. 
erosely  truncate  lobe,  the  apex  2-lobed  and  the  narrow  internal  crest  exsertea 
in  the  sinus  in  the  form  of  an  intermediate  tooth;  interior  crown  of  5  very 
small  2-lobed  processes  between  the  bases  of  the  anthers:  follicles  long- 
acuminate,  erect  on  the  ascending  pedicel.  Acerates  stenophylla  Decaisne. — 
From  Colorado  and  Nebraska  to  Texas. 

2.  ASCLEPIAS  L.    Milkweed 

Herbs  with  erect  or  merely  spreading  stems,  opposite  or  sometimes  verticil- 
late  or  alternate  leaves,  and  terminal  and  lateral  lunbellate  inflorescence. 
Calyx  5-parted,  commonly  bearing  some  minute  processes  at  the  base  within. 
Corolla  rotate,  5-parted,  dextrorsely  valvate-convolute  in  the  bud;  crown 
consisting  of  5  distinct  cucullate  or  hollowed,  nectariferous  appendages,  op- 
posite the  anthers,  that  are  involute  or  complicate  and  bearing  a  norn  or  crest- 
like process  from  the  back  or  toward  the  base  within,  either  sessile  or  elevated 
on  a  column  which  is  shorter  than  the  anthers.  Anthers  tipped  with  an  in- 
flexed  or  sometimes  erect  membrane;  the  polliniferous  cells  lower  than  the 
stigma;  pollen  masses  suspended,  attached  in  pairs  to  the  glands  of  the 
stigmatic  ring. 

Corolla  and  crown  orange  or  bright  red. 

Leaves  nearly  all  alternate:  corolla  orange      .         .         .         .       1.  A.  tuberosa. 

Leaves  opposite;  corolla  red 2.  A.  incamata. 

Corolla  greenish,  purplish,  yellowish,  or  white. 
Leaves  lanceolate  or  broader  (not  linear). 

Leaves  sessile,  verv  broad  (suborbicular),  soon  glabrous. 

Horns  concealed:  leaves  obtuse 3.  A.  cryptoceras. 

Horns  exserted;  leaves  ret  use 4.  A.  latitolia. 

Leaves  petioled,  lanceolate  or  broader,  canescent  or  tomen- 
tose,  or  in  No.  7  nearl>r  glabrous. 
Leaves  obtuse;  follicle  with  soft  spinose  processes     .         .       5.  A.  speciosa. 
Leaves  lanceolate  or  obovate;   follicle  without  spinose- 
processes. 
Leaves  obovate>retU8e,  densely  toment06fr>canescent  6.  A.  arenaria. 

Leaves  lanceolate,  glabrate    .         .         .         .         .         .       7.  A.  Hallii. 

Leaves  linear. 

Leaves  opposite 8.  A.  brachystephaaa. 

Leaves  verticillate  or  scattered. 
Plant  tall,  4-6  dm.  high;  leaves  verticillate. 

Hoods  entire 9.  A.  verticillata 

Hoods  dorsally  hastate>sagittate 10.  A.  galioides. 

Plant  low,  1-2  elm.  high;  leaves  crowded,  filiform-linear     .     11.  A.  pumila. 

1.  Asclepias  tuberosa  L.  Sp.  PI.  217.  1753.  Hirsute  or  roughish-pubescent, 
4-8  dm.  high,  very  leafy  to  the  top:  leaves  lanceolate-oblong  to  linear- 
lanceolate,  sessile  or  slightly  petioled:  umbels  several  and  mostly  cymose  at 
the  summit  of  the  stem:  hoods  narrowly  oblong,  erect,  deep  bright  orange, 
much  surpassing  the  anthers,  almost  as  long  as  the  purplish-  or  slightly 
greenish-orange,  oblong  corolla-lobes,  nearly  equaled  by  the  fiHform-subulatA 
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horn:  foQieles  ctnereoas-pubesoent. — ^From  soothem  Colondo  and  Aruona  to 
Texas,  thoioe  eastward  to  Florida  and  Canada.  Known  conuncmly  as  Butteb- 
flt-Weed  or  Pleurisy  Root. 

2.  AsciepMis  Inramatii  L.  L  c.  215.  Stem  slender,  6-12  dm.  hi^  lealy 
to  the  t<^:  leaves  acmninate,  ^15  cm.  long,  the  primary  nerves  not  wide- 
spreading:  mnbels  usually  ntunerous,  many-flowered;  pedicels  pubescent: 
corolla  red  or  rose-purple,  rarely  white,  its  lobes  oblong,  about  4  mm.  long; 
horns  incurved,  longer  than  the  hoods,  obtuse,  pink  or  purplish:  anther-wings 
entire,  or  obscurely  notched  at  the  base:  fruitmg  pedicels  erect  or  incurved; 
follicles  erect,  5-9  cm.  long,  sparing  puberulent. — Within  our  range  and 
thence  far  eastward  and  southiv^uxL 

3.  Ascfepias  cryptoceras  Wats.  King's  Rep.  283.  1871.  Glabrous;  stems 
decumbent,  2-3  dm.  long,  ample:  leaves  3^  pairs,  rounded-ovate,  3-5  cm- 
kng,  on  very  short  petioles:  umbels  axillary  and  terminal,  sessile,  few-flowered: 
eorc^la-lobes  ovate-lanceolate,  spreading,  greenish-veDow,  10  mm.  long;  hoods 
of  the  crown  6  mm.  long,  equaling  the  disk,  purple,  ovate,  abruptly  pcnnted 
with  two  short  recurved  beaks;  horn  short,  incurved,  not  at  all  exserted:  fol- 
licles 3-5  cm.  long. — Western  Wyoming  to  Nevada  and  Oregon. 

4.  AsciepMis  latifolia  (Torr.)  Raf.  .\tl.  Joum.  146.  1832.  Pubanlent 
when  young,  soon  green  and  glabrous:  leaves  about  5  pairs,  approximate,  very 
thick  and  large,  orbicular  or  broadly  oval,  often  emarginate  and  with  a  mucro, 
subcordate  at  base,  neariy  sessile,  copiously  transversely  veined:  umbels  2 
or  3,  all  or  mostly  lateral,  densely  many-flowered;  flowers  greenish:  ccJumn 
very  ^ort  but  distinct;  hoods  barely  equaling  the  anthers,  broad,  with  a 
truncate  entire  summit,  which  is  equaled  by  the  upper  margin  of  the  falci- 
form triangular  crest,  the  apex  of  which  extends  into  a  short  subuhite  bom 
partly  over  the  top  of  the  stigmatic  disk.  A .  Jametii. — Plains  of  Colorado  to 
Arizona  and  Texas. 

5.  Asclepias  speciosa Torr.  .\nn.  Lye.  X.  Y.  2:  218.  1826.  Finely  canescent- 
tomentose:  leaves  subcordate-oval  to  oblong,  thickish:  pedicels  of  the  many- 
flowered  dense  umbel  and  the  calyx  densely  tomentose;  flowers  puri^iai, 
large:  cort^-lobes  ovate-oblong;  hoods  spreading,  the  dilated  body  ani  its 
sImxI  inflexed  horn  not  surpasang  the  anthers,  but  the  center  of  its*  truncate 
summit  abruptly  produced  mto  a  lance<^te-ligiilate,  thrice  longer  terminatioii; 
column  hardly  any:  wings  of  the  anthers  notched  and  obscurely  c<vniculate 
at  base. — From  Nebraska  and  .\rkansas  westwaid  across  the  continent. 

6.  Asclepias  arenaria  Torr.  Bot.  Hex.  Boimd.  162.  1859.  Lanuginoas- 
tomentose,  in  age  glabrate;  stons  thickly  leaved:  leaves  anallo-,  coriaceous 
niien  old,  obovate  or  oval  and  retuse  or  the  lower  ovate,  with  rounded  or 
subcordate  base,  somewhat  undulate,  distinctly  petioled:  umbels  all  lateral, 
rather  densely  many-flowered:  corolla  greenish-white;  column  neariy  l^lf  the 
length  of  the  anth^;  hoods  about  as  broad  as  high,  surpassing  the  anthers, 
truncate  at  base  and  summit,  the  latter  oblique  and  notched  on  ea^  ade 
near  the  inner  angle,  which  forms  an  obtuse  tooth ;  horn  with  included  ascend- 
ing portion  or  crest  broadly  semilunate,  as  high  as  the  hood;  the  abruptly  in- 
curved apex  subulate-beaked,  horizontally  exserted,  or  the  slender  termina- 
tion ascending. — On  sandbanks;  southeaston  Colorado  to  New  Mexico. 

7.  Asclepias  HaHii  Gray,  Proc.  Am.  Acad.  12:  69.  1876.  Puberulent- 
^abrate;  stem  stout:  leaves  thickish,  ovate^anceolate  or  oblong-lanceolate, 
with  rounded  base  and  rather  acute  apex,  short-petioled,  the  stout  midrib 
and  straight  v»ns  prominent  undoneath:  umbels  few  and  eorymboee,  manr- 
flowered,  on  peduncles  somewhat  longer  than  the  pedicels:  corolla  greenish- 
iriiite  and  purplish:  hoods  elongated-oblong  in  outline,  entire,  hastatdy  2- 
gibbous  above  the  narrower  base,  a  little  siupassing  the  sickle-diaped  lioni: 
anther-wings  unappendaged  at  base.  {A.  curripes  A.  Nels.  BulL  Torr.  Bot. 
Club  28:  229.  1901.)— Southern  WyOTning  and  Colorado. 

8.  Asclepias  brachystephana  Engefan.  Torr.  Bot.  Mex.  Bound.  163.  18S0. 
Stems  2-3  dm.  high,  ver>'  l«a^r»  cinereous^uberulent  or  tomentose  wtai 
Toune.  the  inflorescence  more  noocoee-tomentoee:  leaves  lanceolate  wfth  a 
br  rounded  base  to  finear,  Aartrpe^Mdd,  rery  modi  surpaaBog  ^e 
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(3-8)  few-flowered  umbels:  flowers  lurid-purplish:  hoods  only  half  the  length 
of  the  anthers,  erect,  strongly  angulate-toothed  at  the  front;  the  tip  of  the 
erect  subulate  horn  exserted. — Dry  sandy  soil;  from  Wyoming  and  Colorado 
to  Arizona  and  Texas. 

9.  Asclepias  verticillata  L.  1.  c.  217.  Stems  3-6  dm.  high,  slender,  very 
leafy:  leaves  mostly  in  whorls  of  3-6,  or  some  scattered,  fiUform-linear,  with 
revolute  margins:  umbels  numerous,  small,  many-flowered,  on  peduncles 
longer  than  the  pedicels:  corolla  greenish-wmte;  hoods  white,  broadly  ovate 
and  entire,  with  somewhat  auriculate  involute  base,  barely  equalmg  the 
anthers,  much  shorter  than  their  elongated-subulate,  falcate-incurved  horn. — 
In  dry  soil;  from  New  Mexico  and  Colorado  to  Nebraska,  and  eastward  across 
the  continent. 

10.  Asclepias  galioides  H.B.K.  Nov.  Gen.  &  Sp.  3:  148.  1815.  Glabrous, 
except  the  minutely  pubescent  stems  and  pedicels;  stems  erect,  3-5  dm.  high 
from  a  horizontal  rootstock:  leaves  erect  or  spreading,  in  whorls  of  2-6,  nar- 
rowly linear,  5-8  cm.  long,  the  margins  revolute:  peduncles  longer  than  the 
pedicels  and  shorter  than  the  leaves;  umbels  19-26  mm.  in  diameter;  flowers 
greenish-white:  corolla-segments  4  nmi.  long;  hoods  as  high  as  the  anthers, 
broadly  rounded  at  the  summit,  dorsally  hastate-sagittate,  the  ventral  mar- 
gins slightly  involute,  entire;  horn  arising  from  the  base  of  the  hood,  long- 
exserted  over  the  anthers:  anther- wings  minutely  notched  at  the  base:  folfi- 
cles  erect  on  erect  fruiting  pedicels,  attenuated,  5-7  cm.  long,  glabrous  or 
nearly  so. — Kansas  to  Colorado,  Arizona,  and  Mexico. 

11.  Asclepias  pumila  (Gray)  Vail,  in  Brit,  and  Br.  Fl.  3:  12.  1898.  Stems 
4-25  cm.  high,  tufted,  from  a  woody  root:  leaves  niunerous,  crowded,  some- 
times obscurely  whorled,  filiform-linear,  2.5-5  cm.  long,  smooth  or  minutely 
roughened,  the  margins  revolute:  lunbels  2-several,  short-peduncled,  few- 
flowered;  pedicels  filiform,  puberulent,  6-9  mm.  long:  corolla  greenish- white, 
its  segments  oblong,  3-4  mm.  long;  hoods  white,  erect,  oblong,  entire,  equal- 
ing the  anthers,  shorter  than  the  slender  inciirved  horn:  follicles  erect,  on 
erect  fruiting  pedicels,  narrowly  spindle-shaped,  3-5  cm.  long,  finely  puberu- 
lent.— ^Dry  plains;  South  Dakota  and  Wyommg  to  Arkansas  and  New  Mexico. 

3.  ASCLEPIODORA  Gray 

Low  and  stout  perennial  herb,  often  decumbent.    Flowers  large.    Corolla- 
lobes  ovate,  greenish.    Follicles  usually  bearing  some  scattered,  soft-spinulose 
Projections,  on  recurved  or  sigmoid  pedicels.    Distinguished  from  Asclepias 
y  the  hood  bearing  a  crest  instead  of  a  horn. 

1.  Asclepiodora  decumbens  (Nutt.)  Gray,  Proc.  Am.  Acad.  12:  66.  1876. 
Scabrous-puberulent:  leaves  lanceolate  to  linear,  tapering  to  the  apex:  umbels 
solitary:  corolla  depressed-globular  in  bud,  hardly  twice  the  length  of  the 
yellowish  or  dark  purplish  hoods,  which  overtop  the  somewhat  depressed 
anther-column:  anther-wings  salient,  especially  at  the  broader  and  strongly 
angulate  upper  portion;  pollinia  pear-shaped,  short-caudicled. — ^From  Utah 
through  Colorado  and  New  Mexico  to  Texas  and  Arkansas. 

96.  CUSCUTACEAE  Dumort.    Dodder  Family 

Parasitic  plants  with  slender,  thread-like,  yellowish  or  reddish  stems  which 
twine  dextrorsely  about  the  vegetative  organs  of  the  host  plant  and  invade 
its  tissues  by  means  of  suckers.  Leaves  and  bracts  reduced  to  small  scales 
of  the  same  color  as  the  stems.  Flowers  small,  cymose-clustered,  mostly 
white,  5  (rarely  4)  -merous.  Calyx  cleft  or  parted .  Corolla  globular,  urn-shaped, 
bell-shaped,  or  somewhat  tubular.  Stamens  inserted  in  the  throat  of  the 
corolla  above  as  many  scale-like  crenulate  or  lacerate  appendages.    Ovary 
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lobular,  2-edled,  4-aviiled;  st^ies  distinet  or  razely  anhed;  the  stigmas  ^o- 
bo8e  or  fiHf onn.     Embryo  thread-ehaped,  spinJty  eoQed,  desthote  of  ccAyle- 

CUSCUTA  L.    Dodder 

Characters  of  the  family.  Seeds  large,  lobular  or  angular  by  mutual 
pfeasure.  Germiuatiiig  in  the  sofl  but  scarcely  rooting;  the  >Joot  and  baaal 
porticMi  perishing  as  soon  as  the  parasite  has  attached  itself  to  the  host. 

CoroDa  scales  crenate;  sdgmas  filifonn;  fapwnlr  amnnaeiasfle. 

CoroUa  aarpansing  the  caljrx 1.  C.  grrndtm. 

Corolla  aearcely  equaling  the  calyx 2.  C.  Anthfini. 

Corolla  aeales  fringed;  sticmas  pdtate-caiMtate;  capsule  indehiscent. 
Calvx  of  5  distinct  sepdK  sabtended  by  sepal-like  bracts. 

Bracts  few,  appreased,  entire 3.  C.  cosptdata. 

Bracts  many  (8-15),  iccuxved,  sermlate 4.  C.  pandoxa. 

CaHx  sanKisepaloas. 

Ovary  and  capsule  depreased-gk>bose. 
CoroUa  persistent  at  base  of  capsule. 
Flowers  seaaile,  in  giobalar  doners. 

Scales  large,  deeply  fringed 5.  C.  arreosas. 

ScalessDoalland  bifid,  or  even  abortiTe   ....       6.  C.  PotygmoriBB. 
Flowers  pediceied,  in  cymose  pan  idea  .         .         .       7.  C.  plattensB. 

Corolla  persistent,  capping  the  capsule 8.  C.  Cephaiantlu. 

Orary  and  capsule  pointed. 

Corolla  persstent,  inclomng  the  capsule         .         .  .       9.  C.  indecoca. 

CoroUa  persstent,  capping  the  capsule. 

Scales  obsolete  or  nearly  so 10.  C.  Coryli. 

Scales  24obed,  fringed  in  the  sinna  .     11.  C.  mcealocarpa. 

Corolla  aeales  fringed,  exceeding  the  tube;  rapmnle  ciiciiiit*ciwiile  12.  C.  "™>^*»«*n 

1.  Cuacuta  gracilis  Rydb.  BuIL  Torr.  Bot.  Hub  28:  501.  1902.  Stems 
filiform:  lowers  in  dense  globular  clust^?:  calyx  gamoeepalous  but  clefl 
to  near  the  base,  lobes  ovate:  corolla  urceolate,  less  than  2  nmi.  high;  lobes 
orate,  widely  spreading,  acute,  delicate,  about  1  nmi.  long;  scales  ovate, 
crenate,  almost  half  as  long  as  the  con^-tube:  filaments  subulate,  about 
twice  as  long  as  the  anthers:  styles  distinct,  egual,  about  as  long  as  and 
somewhat  thicker  than  the  red,  fihfcMin,  curved  stigmas:  capsule  about  2  mm. 
high,  acute-globoee,  circumscisale  near  the  base:  seeds  about  1  mm.  long. 
— On  Camjumtaej  Medieago,  etc. ;  Wyoming. 

2.  Cuactita  Anthemi  A.  Xels.  Stems  delicately  slender-filamentous,  only 
2  or  3  dm.  long:  flowers  sessile  in  capitate,  few-flowered  clusters  about  5  mm. 
in  diamet^*:  <^yx-lobes  broadly  ovate,  acute,  united  below  the  middle,  some- 
what imbricated,  equaling  or  at  first  surpassing  the  corolla:  corc^la  less  than 
2  mm.  long;  the  lobes  ovate,  acute,  equaling  or  longer  than  the  broadly  cank- 
panulate  tube;  scales  oval,  fringed  around  the  summit  with  short  ftroceaaes: 
filaments  about  as  long  as  the  anthers:  capsule  globoee,  about  1  nun.  in  diano- 
eter:  stigmas  linear,  purple,  as  long  as  the  distinct  equal  styles;  stigma  and 
style  togsther  1  mm.  long:  ovules  4,  usually  but  cme  maturing. — On  Artemuia 
gnaphahdes;  WycMuing. 

3.  Cuacuta  cospidata  Engefan.  Bost.  Joum.  Xat.  Hist.  5:  224.  1845. 
Stems  slendo':  flowers  in  loose  panicles,  3-5  mm.  long,  thin,  meml»anoii8 
when  dry:  sepals  5,  ovate-<Hi>icular,  subtended  by  some  similar  Inracts: 
coroUa-lobes  shorter  than  the  tube,  cuspidate  or  mucronate,  spreading;  scales 
narrow,  about  half  as  long  as  the  tube,  deei^  and  irregular^  fringed:  styles 
many  times  looger  than  the  ovary,  at  lengtn  exserted:  capsule  topped  by  the 
witl^red  eoroUa. — On  various  coarse  herbs,  as  Ambrosia,  Ira,  many  ' 
inosae,  etc.;  eastern  part  of  our  range. 

4.  Ctiactita  paradoxa  Raf.  Ann.  Nat.  13.     1S20.     Stons  coarse, ^ 

colored,  soon  withering  away,  leaving  doise  flower-clusters  encircling  in  rope- 
like  masses  the  stems  of  the  host:  sepals  recurved-spreading,  nearly  eqnaSm^ 
the  upwardly  widening  condla-tube;  the  subtending  bracts  8-15,  sermkle^ 
tipped  as  are  also  the  sepals:  scales  copiously  long-fringed  at  the  so 
sparingly  on  the  sides.  C.  giomerata  Choisy. — Scarcely  within  oar 
eastward,  on  tall  herbs,  as  Cowtpomiae,  etc 


CU8CUTACEAE    (DODDER  FAMILY)  391 

6.  Cuscuta  arvensis  Beyrich,  Hook.  Fl.  Bor.  Am.  2:  77.  1834.  Steins 
pale  and  slender,  low;  flowers  sessile  or  nearly  so,  small,  about  2  mm.  long: 
calyx-lobes  obtuse,  broad:  corolla-lobes  acuminate,  longer  than  the  tube, 
the  tips  inflexed;  scales  large,  deeply  fringed  all  around  with  irregular  fila- 
ments: ovary  and  capsule  depressed-globose,  its  base  encircled  by  the  wither- 
ing corolla:  styles  not  longer  than  the  capsule. — Not  frequent;  various  low  plants 
as  hosts;  from  our  range  to  the  Atlantic  States. 

6.  Cuscuta  Polygonortmi  Engelm.  Am.  Journ.  Sci.  43:  342.  1842.  Stems 
coarse,  orange-yellow:  flowers  crowded,  sessile:  calyx  4-5-lobed;  its  lobes 
ovate-acute:  corolla-lobes  triangular-ovate,  as  long  or  longer  than  the  tube; 
scales  reduced,  2-cleft,  or  often  nearly  wanting:  capsule  depressed-globose, 
the  withering  corolla  persistent  at  its  base. — On  Polygonum  and  other 
herbs.  ' 

7.  Cuscuta  plattensis  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  131.  1899.  Stems 
yellowish-green,  moderately  slender:  flowers  in  either  loose  or  dense  panicu- 
late cymes,  short-pediceled:  calyx-lobes  obtuse,  suborbicular,  somewhat  ex- 
ceeding 1  mm.  in  length,  the  tube  very  short:  corolla  marcescent  at  the  base 
of  the  capsule;  the  lobes  short-ovate,  obtuse,  about  half  the  length  of  the 
broadly  campanula te  tube;  tube  about  2  mm.  long;  scales  shorter  than  the 
tube,  broadest  at  the  truncate  fringed  summit:  styles  distinct,  but  sUghtly 
uneaual,  scarcely  more  than  1  mm.  in  length  and  not  more  than  one  fourth 
the  length  of  the  mature  capsule:  capsule  subglobose,  5  mm.  in  diameter. 
— On  Grindelia,  Solidago,  and  Helianthua;  Wyoming. 

8.  Cuscuta  Cephalanthi  Engelm.  Am.  Journ.  Sci.  43:  336.  1842.  Stems 
coarse  and  yellow,  mostly  high-climbing:  flowers  in  paniculate,  often  com- 
pound cymes,  very  small,  about  1.5  mm.  long,  on  short  thick  pedicels,  often 
4-merous:  calyx-lobes  obtuse:  corolla  cylindric-campanulate;  the  lobes  obtuse, 
half  as  lon^  as  the  tube;  scales  shorter  than  the  tube,  irregularly  fringed  around 
the  summit:  capsule  depressed-globose;  styles  slender,  as  long  as  the  ovary, 
the  marcescent  corolla  capping  the  large  capsule. — On  tall  herbs  and  shrubs. 

9.  Cuscuta  indecora  Cnoisy,  Mem.  Soc.  Gen.  9:  278.  1842.  Stems  coarse: 
flowers  3  mm.  long,  cymose,  rather  long-pediceled:  calyx-lobes  5,  ovate- 
lanceolate,  acute:  corolla  campanulate;  the  lobes  subcrenate,  triangular,  as 
long  as  the  tube,  spreading  but  with  inflexed  tips;  scales  ovate,  irregularly 
fringed  all  around:  capsule  oblong,  acute. — On  low  herbs  and  shrubs;  fre- 
quent on  alfalfa. 

10.  Cuscuta  Coryli  Engelm.  Am.  Journ.  Sci.  43:  337.  1842.  Stems  coarse: 
flowers  about  2  mm.  long,  in  cymes,  on  pedicels  of  variable  length:  calyx 
4-5-lobed;  the  lobes  triangular-acute,  as  long  as  the  corolla-tube:  corolla 
campanulate;  the  lobes  crenulate,  acute,  about  as  long  as  the  tube,  the  tips 
inflexed;  scales  small,  oval,  fringed  on  the  sides  sparingly  or  not  at  all:  cap- 
sule pointed,  longer  than  the  styles,  covered  or  capped  by  the  withered  corolla. 
— On  hazels  and  other  shrubs. 

11.  Cuscuta  meealocarpa  Rydb.  Bull.* Torr.  Bot.  Club  28:  501.  1901. 
Stem  stout,  usually  over  1  mm.  in  diameter:  flowers  in  dense  globular 
clusters;  pedicels  very  short,  at  most  2  mm.  long:  calyx  gamosepalous,  lobes 
rounded,  scarcely  1  mm.  long:  corolla  about  3  mm.  high  and  orocid;  lobes 
broadly  triangular,  acutish,  about  1  mm.  long,  with  incurved  tip;  fringed 
scales  attached  near  the  bottom,  deeply  2-lobed,  and  fringed  only  in  the  open 
sinuses:  stamens  about  as  long  as  the  lobes  of  the  corolla j  filaments  subulate, 
about  twice  as  long  as  the  rounded  anthers:  style  distinct,  short;  stigmas 
capitate:  capsule  5hS  mm.  in  diameter,  acute-globose,  about  4-seeded. — On 
willows  and  other  shrubs;  Colorado  ana  Wyoming. 

12.  Cuscuta  umbellata  H.B.K.  Nov.  Gen.  &  Sp.  3:  121.  1815.  Stems  low 
and  capillary:  flowers  3-4  mm.  long,  few  together  in  umbel-like  clusters, 
usually  shorter  than  their  pedicels:  acute  calyx-lobes  and  lanceolate-subulate 
lobes  of  the  corolla  longer  than  its  shallow  tube:  scales  deeply  fringed  and 
exceeding  the  tube:  capsule  more  or  less  regularly  circumscissile,  usually 
capped  by  the  remains  of  the  corolla. — ^Dry  places,  on  low  herbs  (PortiUaca, 
^.) ;  Colorado  and  southward, 
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97.  COHVOLVULACEAE  Vent.    Morning-glory  Family 

Herbs,  chiefly  trafling  or  twining  vines,  with  ahemate,  exstq>ulate  lesTes 
and  regular  5-androus  flowers.  Calyx-lobes  or  sepals  imlHicated.  Corolla 
sympetakHis,  ihe  limb  angled  or  plaited,  5-k)bed  or  neariy  entire,  coQTohile 
in  bud.  Stamens  inserted  on  cort^la-tnbe.  Ovary  2-3-eeIled  with  2  ovules 
in  each  cell,  the  cells  sometimes  doobled  by  a  false  partition,  oitire,  with  ter- 
minal st^,  or  2-3-divided  with  1-3  styles  from  between  the  lobes.    Fruit  a 


Styles  2  and  2-dcft.        * 1.  EvtihrtdaiL 

Style  1. 

Sticmas  1-3,  onall,  capitate 2.  Iponioea. 

Stigmas  2,  linear  to  objons 3.  Comolfui— . 

1.  EVOLVULUS  L. 

Hairy  or  sQky-pubescent  herbs,  with  erect  or  diffuse  or  prostrate  (never 
twining)  stems,  anall  leaves,  and  ^oall  axillary  flowers.  Calyx  of  nearly  equal 
segments.  Corolla  small,  purple  or  blue,  rotate,  campanulate,  or  funneiform, 
solitary  or  on  few-flowered  peduncles.  Styles  2,  distinct  or  sometimes  united 
below,  each  2-cleft;  stigmas  linear-filiform  or  somewhat  davate.  Capsule 
2-4-valved,  l^lrseeded. 

1.  Evolvulns  pilosus  Nutt.  Gen.  1:  174.  1818.  Whole  plant  dens^ 
silky- viUous,  silvery  or  becoming  fuhrous;  stems  numerous  frcxn  a  ligneseent- 
base,  erect  or  ascending,  1-2  dm.  hi^,  very  leafy:  leaves  spatulate  and  ob- 
tuse to  Unear-lanceolate  and  acute,  7-15  nun.  long:  flowers  SK^tary  on  dKirt, 
2-bracted  peduncles:  sepals  acute:  ccnt^la  slnxt,  fnnfM>lf«rm-r^fnpflMwiUt^ 
E,  argenteua  Fursh, 


2.   IPOM OEA  L.      MORSCfG-GLOKT 

Twining,  trailing,  or  erect  annual  or  perennial  herbs,  mostly  with  farge 
flfaowy  flowers.  Sepals  usually  unequaL  Corolla  funneiform  to  trumpet- 
diaped,  plicate  and  generally  convc^ute;  the  limb  frcxn  entire  to  lobed.  Sta- 
mens included.  Style  lender,  with  ca{Htate  stigma.  Capsule  ^c4>ular,  2-i- 
cdled,  4-&K>vuled. 

Perennials;  orary  2-«eIIed. 

Trailuic;  leaves  cordate       .         .         .         ,         ,         ,         .         .         .1.  I. 
Erect;  leaves  linear  .         .         .         .        .        .         .         .         .SlI. 

Annaals;  ovary  3-«eiIed. 

Leaves  entire,  cordate        .         .         .         .        ,        ,        .        ,         .3.  I. 

Leaves  ntore  or  less  lobed. 

CoroOa  violet-parple;  2-3  em.  lone         •        •         •         .         .         .     4.  I. 
CocoOa  lisbt  blue,  4-5  cni.  lone 5.  I. 

1.  IpooKwa  pandtmta  (L.)  Meyer,  Prin.  FL  Easeq.  100.  1818.  Ncsriy 
glabrous;  stems  trailing  or  scrambling,  1  m.  or  more  long;  root  very  long  ai>H 
large:  leaves  mostly  entire,  cordate  or  some  of  them  angulate  or  lobed,  4-8  fi 
long:  sepals  oblong:  corolla  funneiform,  with  broad  limb,  5-7  cm.  long,,  iriute 
with  purple  throat:  seeds  woc^y  on  the  angles.  Wild  Potcato  Vikb. — 
Scarcely  within  our  range;  southeastward. 

2.  Ipooioea  leptoph^t  Torr.  Frem.  Rep.  95.  1^5;  Emory  Bep.  14&pL 
11.  1848.     Wholly  gki>rous;  stems  erect  or  diffuse,  6-12  dncL  high,  a 

from  an  enormous  root:  leaves  linear,  5-10  cm.  long,  4-6  nun.  broad, 

petioled,  acute:  sepals  ovate,  obtuse,  the  outer  ones  shorter:  cordla  funnrffcL_, 
|Nnk  to  pur{^,  6^  cm.  long,  the  limb  nsuiy  entire:  capsule  OPVCMd,  H^K^ 
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seeds  rusty-pubescent.    Bush  Mobning-glort. — On  dry  banks ;  through  east- 
em  Wyoming  and  Colorado. 

3.  Ipomoea  purpurea  (L.)  Roth.  Bot.  Abh.  27.  1787.  An  annual  with 
long,  slender,  twining  stems:  leaves  cordate,  entire:  peduncles  5-15  cm.  long, 
bearing  1-5  lunbellately  clustered  flowers;  the  pedicels  thickened  and  refracted 
in  fruit:  sepals  lanceolate,  somewhat  hirsute,  10-12  mm.  long:  corolla  about 
5  cm.  long,  purple  to  white  and  often  variegated:  capsule  depressed-globose. 
The  common  Morning-glory. — Sparingly  escaped  from  cultivation. 

4.  Ipomoea  mexicana  Gray,  Syn.  Fl.  2:  210.  1878.  A  slender  annual 
with  angulate,  3-lobed  leaves  or  some  entire;  the  later  ones  deeply-lobed,  the 
lobes  ovate-lanceolate,  often  cordate  at  base:  peduncles  slender,  1-3-flowered; 
the  pedicels  as  long  as  the  lanceolate  sepals:  sepals  hispid  or  lightly  hirsute, 
about  12  mm.  long:  corolla  violet-purple,  rarely  3  cm.  long. — Probably 
within  our  range  on  the  south. 

5.  Ipomoea  hederacea  Jacq.  Ic.  Rar.  pi.  36.  1781.  Stem  slender,  6-15  dm. 
long,  retrorselv  hairy:  leaves  deeply  3-lobed;  the  lobes  ovate  to  ovate- 
lanceolate,  and  the  middle  one  narrowed  at  base,  the  lateral  ones  often  repand- 
lobed:  pedimcles  short,  1-3-flowered,  pedicels  wanting  or  nearly  so:  sepals 
linear-attenuate  from  a  dilated  and  densely  long-villous-hirsute  base,  2-3  cm. 
long,  at  length  recurved:  corolla  sky-blue,  with  whitish  tube,  4-5  cm.  long: 
capsule  depressed-globose.  Ivy-leaved  Morning-glory. — Introduced  from 
tropical  America. 

3.  CONVOLVULUS  L.     Bindweed 

Ours  slender  twining  or  trailing  perennial  herbs,  generally  with  cordate 
or  sagittate-petioled  leaves  and  large  axillary  flowers.    Sepals  equal  or  un- 

g equal,  often  a  pair  of  bracts  at  their  base.  Corolla  campanulate  to  funnelform, 
ficate;  the  limb  entire  or  lobed.  Stamens  inserted  on  the  tube,  included, 
tigmas  2,  filiform  or  oblong.    Capsule  globose,  2-4-valved,  usually  2-celled. 

Calyx  subtended  and  inclosed  by  2  bracts. 

Leaves  hastate,  glabrate 1.  C.  sepium. 

Leaves  oblong-cordate,  pubescent 2.  C.  repens. 

Calyx  not  subtended  by  bracts. 

Leaves  broad,  entire,  glabrous 3.  C.  arvensis. 

Iieaves  narrow,  lobed  at  base,  canescent 4.  C.  incanus. 

1.  Convolvulus  sepium  L.  Sp.  PL  153.  1753.  Glabrous  or  slightly  pubes- 
cent, freely  twining:  leaves  slender-petioled,  deltoid-hastate,  5-12  cm.  long, 
acute  or  acuminate,  the  basal-lobes  acute,  divergent,  entire  or  angulate  toothed : 
peduncles  elongated,  1-flowered;  bracts  cordate-ovate:  corolla  broadly  funnel- 
form,  pink  or  white:  stigmas  oblong.  Hedge  Bindweed. — Introduced  in 
many  localities. 

2.  Convolvulus  repens  L.  Sp.  PI.  153.  1753.  Pubescent  or  tomentose; 
stems  prostrate-trailmg:  leaves  oblong,  with  sagittate  or  cordate  base,  the 
lobes  entire,  obtuse  or  rounded:  flowers  much  as  in  the  preceding;  corolla 
usually  white.    Trailing  Bindweed. — Frequent  in  fields. 

3.  Convolvulus  arvenis  L.  Sp.  PI.  153.  1753.  Nearly  glabrous,  the  twining 
stems  very  slender,  4  dm.  or  more  long:  leaves  oblong-sagittate  or  somewhat 
hastate,  3-5  cm.  long,  the  basal-lobes  short,  acute:  bracts  at  base  of  pedicel 
small  and  subulate:  corolla  white  or  tjnged  with  rose,  2-3  cm.  long:  stigmas 
filiform. — Sparingly  as  an  introduced  weed. 

4.  Convolvulus  incanus  Vahl.  Symb.  3:  23.  1794.  Canescent  with  a 
short  and  close  silky-pubescence;  stems  filiform,  3-10  dm.  long,  mainly  pro- 
cumbent: leaves  short-petioled,  polymorphous;  some  simply  lanceolate-  or 
linear-sagittate  or  hastate,  obtuse  and  mucronate,  entire,  and  with  the  nar- 
row elongated  basal  lobes  entire  or  2-3-toothed;  usually  variously  cleft  or 
parted  at  base,  the  lobes  divergent  or  reflexed:  peduncles  equaling  the  leaf, 
1-2-flowered:  corolla  white  or  tinged  with  rose,  the  angles  salient-acuminate, 
10-14  mm.  long. — ^Throughout  the  eastern  part  of  our  range  to  Texas. 
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98.  POLEMOHIACEAE  Vent.    Phlox  Family 

Herbe  with  ahemate  or  <^ipo6ite  leaves  and  regular  S-meroas  flowers. 
Galyx  persistfflit,  imbricated.  Corolla  convc^ute  in  the  bud.  Stamens  either 
equally  or  unequally  inserted.  Ovary  3-ceIled,  with  3-lobed  style.  Pod  Z- 
edled,  3-ovuled,  locnlicidal,  few-many-seeded.  Seed  coat  frequently  muci- 
laginous whai  mcMstoied  and  onitting  ^iral  threads. 

hemrea  aimpie  and  entire,  often  crowded  or  imbricated. 

Perenniais  with  opposite  leaves 1.  FUaoc 

Perennials  with  alternate  leares,  or  if  annnaU  the  leares  either  oppo- 
site or  alternate. 
Stem  leafless  except  for  the  pair  of  cotjrledoos;  plants  very  small  2.  Gsmmostcris. 

Stems  leaf y. 

Calyx  not  luptmed  by  the  maturing  capsule;   stamens  uneqaaDy 

inserted;  omles  solitary  3.  CoOamia. 

Caljrx  at    length  ruptuied    by   the   matnrinc    capsole;    ntunwnn 

equaDy  inserted;  omles  more  than  1  in  eath.  cell    .  .4.  Gilia. 

Leares  pinnate  or  ptnnatiSd. 

Leaves  and  calyx-teeth  gpinokwe' tipped 5.  Ni 

Leaves  and  calyx-teeth  hcrfaaeeoos 6.  Po 

1.  PHLOX  L.    PHI.OX  ♦ 

Perennials  (except  a  few  southern  species,  such  as  P.  Drummondii  of  the 
gardens),  with  opposite  and  sessile,  perfectly  entire  leaves,  the  floral  often 
ahemate.  Flowers  cymoee,  mostly  bracted;  the  open  clusters  terminal  or 
crowded  in  the  upper  axils.  Calyx  narrow,  somewhat  prismatic,  or  plaited 
and  angled.  Cor^la  salverform,  with  a  long  tube.  Stamens  very  unequally 
insoted  in  the  tube  of  the  corolla,  included.  Capsule  ovdd,  with  sometimes 
2  ovules,  but  ripening  only  a  single  seed  in  each  celL  Our  Rocky  Mountain 
forms  are  somewhat  suffrutescent,  chiefly  with  narrow  or  minute  and  thiddsii- 
margined  leaves,  and  branches  or  peduncles  mostly  1-flowered. 

Paivinate  or  eaeapitose. 

Flowers  solitary,  the  anntial  srowth  I -flowered. 
Leaves  beset  with  wootiy.  cobwebby  hairs. 

Densely  arachnoid-lanate;  leaves  scale-4ike;  imbricated. 

Leaves  4-ranked;  coroUa-tnbe  much  longer  than  the  calyx  1.  P.  bryoidea. 

Leaves  not  4-ranked;  corotla-tnbe  not  longer  than  the  calyx       2.  P.  iiiiisniihs. 
^Musely  arachncHd-Janate  or  ijabrate;   leaves  sobolate,  often 
biralcate. 
CoroUa-tube  much  longer  than  the  calyx  .       3.  P.  i  six  sum 

CoroOa-tdbe  bat  little  n  any  looker  than  the  calyx. 

Leaves  sparsely  lanate 4.  P.  HoocfiL 

Leaves  green  and  jdabrate 5.  P.  i  '  ~ 

Leaves  not  beset  with  woofly  eobwri>by  hairs. 

Leaves  iuapkl-ciliate  and  often  giandular-pobescent. 
Leaves  not  thickened-cartilacinoas  on  the  margins. 

Leaves  bisolcate,  oblong-linear (S.  P. 

Leaves  plane,  lance-linear 7.  P.  < 

Leaves  thickened-cartilaginoas  <m  the  margins  8.  P.  i 

Leaves  glabroas.  only  the  infloresccnse  pubescent,  or  the  whole 
plant  glabrate. 

Loives  plane;  flowers  pedoncnlate 9.  P.  i 

Leaves  mvolote;  flowers  snbsessile 10.  P. 

Fkrwen  not  solitary,  the  annoal  stems  2-aeveral-flowered. 

Stems  bam  a  rhisome.  erect;  leaves  bisolcate     .  .     11.  P. 

Stennaespftose-spreading;  leaves  plane     .         .         .  .     12.  P. 

Scaredy  tqfted,  sofinteseent  or  neariy  herbaaeoas. 
Oabrate  or  poberolent,  not  glandidar. 

Stems  few.  slender.  1-3  dm.  h«h 13.  P. 

Stems nomerous.  less thanl  dm. Ui^ 14.  P. 

Pobeseent  and  glandular. 

CoroOa-toiie  more  than  twiee  as  loog  as  the  calyx. 

Pobeaeence  minute 15.  P.  ] 

Pobeseenee  coarse 16.  P.  i 

Corofla-tnbe  less  than  twiee  as  looK  as  the  calyx     ....     17.  P.  i 

*  The  treatment  of  this  aenas  is  adapted  from  Elias  Nelson's  excellent 
Western  North  AmericBA  PUnesk"  Nmth  Bcp.  Wyo.  AgrlCoOev^  18B0. 
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1.  Phlox  hryoides  Nutt.  PI.  Gamb.  153.  1848.  Copiously  lanate,  densely 
caespitose  and  depressed,  forming  cushion-like  mats:  leaves  short,  imbricated 
in  4  strict  ranks,  crowded  up  to  the  mostly  solitary  flowers,  ovate  or  triangular- 
lanceolate,  about  3HI  mm.  long,  the  margins  usually  inflexed:  tube  of  the 
corolla  exceeding  the  calyx,  the  cuneate  lobes  about  3  mm.  long. — Stony  slopes 
and  ridges  at  middle  elevations;  Colorado  to  Montana  and  west  to  Utah. 

2.  PbJoz  muscoides  Nutt.  Joum.  Acad.  Phila.  8:  42.  1834.  Like  the  pre- 
ceding, more  resembling  some  canescent  moss:  the  branches  much  tufted, 
very  short:  leaves  less  strictly  4-ranked  and  less  lanate,  ovate-lanceolate:  tube 
of  the  corolla  not  surpassing  the  calyx. — Rare;  Montana. 

3.  Phlox  canescens  T.  &  G.  Pacif .  R.  R.  Rep.  2:  122.  1855.  Densely  caespi- 
tose, lanate  and  somewhat  canescent,  at  least  when  young:  leaves  subulate,  pun- 
gent, somewhat  granular-roughened,  at  length  reciur^ed-spreading,  6-10  mm. 
long:  corolla  white  (tube  "yellow  "),  somewhat  hairy  at  base  within,  twice  the 
len^h  of  the  calyx  or  nearly  so,  the  lobes  broadly  obovate  to  rotund,  usually 
entu*e,  about  5  mm.  long:  style  less  than  half  the  length  of  the  corolla-tube. — 
Western  Colorado  to  California. 

4.  Phlox  Hoodii  Rich.  Frankl.  Joum.  App.  pi.  28.  1823.  Densely  tufted 
and  much  branched  from  a  somewhat  woody  root,  sparsely  lanate:  leaves 
subulate,  apiculate,  with  broader  clasping  bases.  4-10  mm.  long:  calyx  5-7  mm. 
long,  the  teeth  like  the  leaves,  the  thickenea  central  portion  of  the  teeth 
produced  into  strong  ribs  on  the  tube  below:  corolla  white,  the  tube  equaling 
or  somewhat  exceeding  the  calyx,  the  lobes  obovate,  entire  or  mucronate, 
about  5  mm.  long. — Flowering  earlv  in  the  spring  on  the  plains  and  foothills; 
from  Saskatchewan  to  Montana  and  Wyoming. 

5.  Phlox  glabrata  (E.  Nels.)  Brand,  Pflanzenreich,  Polem.  86.  1907.  De- 
pressed-caespitose;  stems  very  numerous  from  the  small,  Hgneous,  branched, 
rhizomatous  caudex,  ascending,  the  internodes  very  short:  leaves  glabrate, 
densely  imbricated-appressed,  nearly  hnear,  5-6  mm.  long:  flowers  solitary, 
sessile:  calyx  subglabrous,  the  lobes  shorter  than  the  tube:  corolla  8-10  mm. 
long,  the  tube  scarcely  longer  than  the  calyx,  the  lobes  broadly  ovate,  not 
much  shorter  than  the  tube:  stamens  inserted  in  the  throat:  style  as  long  as 
the  calyx.  (P.  Hoodii  glabrata  E.  Nels.  Rev.  W.  N.  A.  Phloxes  11.)— On  the 
high  plains  of  southern  Wyoming. 

6.  Phlox  condensata  (Gray)  E.  Nels.  Rev.  W.  N.  A.  Phloxes  13.  1899. 
Densely  pulvinate-tufted:  leaves  much  imbricated,  rigid,  oblong-Hnear,  apicu- 
late, distinctly  bisulcate,  hispid-ciliate  on  the  margins  and  slightly  glandular, 
5-6  mm.  long:  calyx  as  long  as  the  leaves,  the  teeth  oblong-Unear,  apiculate: 
corolla  white,  the  tube  twice  the  length  ot  the  calyx  or  less,  somewhat  hairy 
at  the  base  within,  the  lobes  rotimd,  4.5  mm.  long:  style  shorter  than  the  ca- 
lyx. (P.  scleranthifolia  Rydh.  Mem.  N.  Y.  Bot.  Card.  1:  313.  1900,  at  least 
as  to  Colorado  specimens.) — ^At  high  altitudes  in  Colorado. 

7.  Phlox  caespitosa  Nutt.  1.  c.  41.  Densely  or  somewhat  loosely  caespitose, 
often  with  long,  prostrate  stems:  leaves  oblong-linear  or  lanceolate,  apiculate, 
8-14  mm.  long,  1-2  mm.  wide,  usually  plane,  the  somewhat  cartilaginous 
margins  hispid-ciliate  or  naked,  smf  ace  glabrous  or  with  short,  scattered, 
gland-tippea  hairs:  flowers  sessile  or  subsessile  (peduncles  rarely  2  mm.  long): 
calyx  more  or  less  hispid-ciUate  and  usually  with  some  short  gland-tipped  hairs, 
the  teeth  as  long  as  the  tube,  lanceolate  or  narrowly  so,  pungent:  corolla 
white  or  light  blue,  the  tube  slightly  hairy  at  base  within,  about  three  times 
the  length  of  the  calyx-teeth,  the  lobes  broadly  obovate,  5-7  mm.  long. — ^In 
the  mountains  from  New  Mexico  to  Montana;  type  locaUty,  "Flat-Head 
River,  on  the  sides  of  dry  hills." 

8.  Phlox  alyssifolia  Greene,  Pitt.  3:  27.  1896.  Stems  nearly  prostrate, 
herbaceous,  short,  stout,  from  a  subligneous  branching  caudex,  the  short 
internodes  hispidulous  with  white  hairs:  leaves  10-18  mm.  long,  oblong- 
Unear,  cuspidately  acute,  plane,  rather  thick,  with  callous,  white,  entire  mar- 
gins, and  a  similar  midvem  very  prominent  beneath,  though  obsolete  above, 
both  faces  ^brous.  only  the  margins  loosely  ciliate  toward  the  base  of  the 
l^f:  flowers  very  tew,  large,  pale  purple  or  white,  short-pediceled  at  the 


396  POUBlf OXIAC£A£    (PHLOX  FAMILT) 

&a6s  of  the  brandies:  calyx-tube  gbndular-pubesoent,  the  scarious  fine  be- 
low the  anuses  very  narrow;  teeth  oblong-lanoeolate,  artstate-paaited: 
corcrfla-tnbe  well  exserted;  segments  narrow,  obtuse,  entire:  st\ie  about 
equaling  the  tube  of  the  corc^la. — Gravelly  or  stony  hOk;  eastern  Wyoming 
to  Aasimboia. 

9.  Wdax  mnltifloni  A.  Xels.  Bufl.  Torr.  Bot.  Oub  25:  278.  1898.  Suf- 
fniteso^it  as  to  the  cae^itose  much  branched  prostrate  base,  the  numerous 
herbaceous  st^ns  nearly  erect,  6-10  cm.  high,  the  branches  simple,  1-flowexed: 
leaves  broadly  linear,  glabrous,  apiculate,  1-2  cm.  long,  opposite  or  Cafioded: 
peduncles  finely  pubescent,  1-3  cm.  long:  calyx  angled  by  tne  {MtMninoit  mid- 
rib of  the  lobes,  monbranous  in  the  sinus  only;  lobes  linear-apiculate,  equal- 
ing the  tube:  tube  of  the  c<Mt>lla  exceeding  the  calyx;  lobes  obovate,  entire, 

1  cm.  long:  style  as  long  as  the  calyx. — In  the  foothills  of  the  mountains; 
from  Colorado  to  Montana. 

10.  Wdax  depressa  (E.  Xels.)  Rydb.  Bull.  Torr.  Bot.  Club  33:  149.  1906. 
Depressed-caespitose,  rising  but  httle  above  the  ground:  leaves  1  cm.  long; 
rarely  2  cm.:  flowers  mostly  subsessile,  the  corcJla-l<^)es  6-7  mm.  long:  other- 
wise much  like  the  preceding.  (P.  densa  Brand,  L  c.  83,  seems  to  be  merdy 
a  still  more  c<Mnpact  form  with  scxne  traces  of  lanate  pubescence.) — In  m<Mst 
swales  on  the  plains;  Colorado.  Wyoming,  and  Idaho. 

11.  Phlox  andicola  (Brit.)  E.  Xels.  1.  c.  11.  Stems  frcxn  a  rhizome,  usually 
erect,  ctften  branched  at  the  surface  of  the  ground  and  with  <^{X)eite  branches 
at  the  nodes,  white,  the  baric  exfoliating  with  age  in  thin  shreds,  5-10  cm. 
high;  ^>arsely  lanate  on  the  calyx  and  bases  of  the  leaves,  the  stems  granular- 
pub^cent  and  somewhat  ^andular:  leaves  aoerose  or  subulate,  often  some- 
what bisukate,  pungent,  1-2  cm.  long:  flowers  sessile  or  on  peduncles  2  nmi. 
kmg:  calyx-teeth  as  long  as  the  tube,  pungent:  corolla  white,  the  tube  sooie- 
what  hairy  near  the  base  within,  one  and  a  half  times  the  length  of  the  calyx, 
the  lobes  broadly  obovate,  5-7  mm.  long:  style  about  as  long  as  the  calyx. — 
On  the  plains  east  of  the  Rocky  Mountains,  from  Montana  to  west^n  Ne- 
braska snd  eastern  Wyoming. 

12.  Phlox  Kelseyi  Brit.  Bull.  Torr.  Bot.  Hub  19:  225.  1S92.  Many- 
st^nmed  from  a  woody  root,  the  stems  spreading,  creeping  or  ascending; 
sometimes  20  cm.  long,  glabrous  or  slightly  pub^cent  above,  very  leafy: 
leaves  sessile,  oblong  or  llaear-oblong,  ^brous  or  nearly  so  on  both  sidbs, 
5-15  mm.  long,  2—4  mm.  wide,  thick,  rigid,  the  aj>ex  mucnxiately  tipped  with 
a  short  ^ine,  the  margins  revolute,  cilia te;  up|)er  leaves  narrower  and  langa 
than  the  lower:  flowers  sessile  or  short-p)ed uncled,  the  p)ed uncles  and  calyx 
somewhat  ^andular-pubescent  or  ^brous:  cal\-x-teeth  subulate,  as  long  as 
or  Icmger  than  the  tube:  corolla-tube  somewhat  exceeding  the  calyx-lobes; 
limb  about  1.5  cm.  broad,  bright  blue  or  lilac,  the  lobes  obovate-cuneate, 
rounded.  [Brand  in  his  monograph  of  this  family  [Pflanzenreich)  reduces 
the  following  to  varietal  rank,  which  is  probably  quite  justifiable:  P.  aSbth- 
marginata  Jcmes,  Zoe  4:  367.  1S94;  P.  caslata  Rvdb.  3Iem.  N.  Y.  Bot.  Gard. 
1:  315.  1900;  P.  coUina  Rydb.  1.  c;  P.  diapensio'ides  Rydb.  L  c.}— Wyoming 
and  Montana. 

13.  Phlox  longifolia  Nutt.  L  c.  Usually  erect  in  habit,  10-25  cm.  hi^ 
finely  pubescent  or  glabrous:  leaves  linear,  with  prominent  midv^ns  and 
somewnat  thickened  cartilaginous  margins,  3-6  cm.  long,  2-3  mm.  wide: 
flowers  on  p>ediceb  1-3  cm.  long:  cal^-x  with  sfightly  repUcate  sinuses:  eGfoDa 
white,  the  tube  somewhat  exceeding  the  calyx,  the  lobes  obovate  or  cuneate- 
obovate,  entire,  emarginate,  or  oose,  8-10  mm.  long:  o\'ules  generally  soiitaiy 
in  each  celL — .\Iong  the  western  side  of  the  Rocky  Mountains  frcmi  Montana 
to  Colorado  and  Utah;  abo  in  Oregon  and  Washington. 

14.  Phlox  cemua  E.  Nels.  1.  c.  22.  Suflrutescent  at  base  and  many-stemmed, 
6-12  cm.  high,  the  lower  part  of  the  stems  purple;  ^brous  throu^Kxit  or  the 
stems  pubenilent  below:  leaves  linear,  spreaiding,  2-3  cm.  long,  less  Ihut 

2  mm.  wide:  flowers  on  slendo*  pedicels  (about  1  cm.  Icmg),  inclined  to  be 
nodding:  calyx  with  sonewhat  rephcate  sinuses,  the  teeth  half  the  length 
'xf  the  tube:  c<hx^  white  or  tiD^ea  with  purple,  the  tube  twice  the  lengjth  of 
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the  calyx,  the  lobes  obovate,  entire  or  somewhat  erose,  7-8  mm.  long:  ovules 
solitary  in  each  cell. — Cimarron,  Montrose  county,  Colorado. 

If.  Phlox  puberula  (E.  Nels.)  A.  Nels.  Low,  1  dm.  high  or  less,  stems  erect 
or  ascending;  more  or  less  glandular-puberulent,  very  densely  so  on  the  ped- 
icels and  cal^,  nearly  destitute  of  roughish  hairs:  leaves  usually  spreaaing, 
linear,  blimtish  at  tip  or  apiculate,  2-A  cm.  long,  1-2.5  mm.  wide:  replication 
of  the  calyx  sinuses  very  slight  and  inconspicuous:  corolla  light  blue  or  lilac, 
the  lobes  obovate  or  cuneate-obovate,  retuse  or  blunt,  7-12  mm.  long:  ovules 
solitary  in  each  cell.  (P.  longifolia  puhervla  E.  Nels.  1.  c.  26.) — Frequent  in 
western  Wyoming  and  adjacent  Utah  and  Idaho.  Flowering  much  earUer 
than  P.  longifolia. 

16.  Phlox  Stansburyi  (Torr.)  Heller,  Bull.  Torr.  Bot.  Club  24:  478.  1897. 
Stems  several  from  a  ligneous  base,  rather  stout,  usually  simple  below,  cvm- 
osely  branched  above  into  leafy-bracted  corymbs,  about  1  dm.  high;  pubes- 
cent throughout,  roughly  so  above,  the  pedicels  and  calyx  usually  glandular: 
leaves  thick,  usually  recurved-spreading,  linear  or  linear-lanceolate,  apiculate, 
20-35  mm.  long,  2-3  mm.  wide:  flowers  on  pedicels  5-15  mm.  long:  calyx  1  cm. 
long,  the  sinuses  more  or  less  replicate,  the  teeth  apiculate  or  somewhat 
cuspidate-attenuate,  as  long  as  the  tube:  corolla  pink  or  rose-color,  the  tube 
fully  twice  the  length  of  the  calyx,  the  lobes  cuneate-obovate,  erose.  emar- 
ginate  or  retuse,  7-8  mm.  long:  ovules  usually  one  in  each  cell.  (P.  dasy- 
phyUa  Brand,  1.  c.  80.  The  type.  Baker's  No.  620^  seems  to  be  merely  an 
over-mature,  hence  glabrous,  specimen  of  this  species.) — Colorado  and  New 
Mexico  and  thence  far  westward. 

17.  Phlox  nana  Nutt.  PI.  Gamb.  153.  1848.  Herbaceous  to  the  ground 
or  somewhat  Ugneous  at  base,  1-2  dm.  high,  stems  freely  branched;  roughish- 
pubescent  throughout  and  more  or  less  glandular:  leaves  spreading,  opposite 
below,  alternate  above,  lance-linear,  on  the  main  stems  20-35  mm.  long, 
3-4  mm.  wide,  on  the  lateral  branches  shorter  and  narrower:  flowers  scat- 
tered or  somewhat  corymbose,  on  pedicels  5-35  mm.  long:  calyx-teeth  slightly 
longer  than  the  tube,  green  and  apiculate:  corolla  "red  "  or  "white,"  the 
tube  pubescent,  somewhat  exceeding  the  calyx,  the  lobes  broadly  cuneate- 
obovate,  entire  or  with  wavy  margins,  often  mucronate,  about  15  mm.  long: 
ov\iles  2  or  3  in  each  cell.— Common  in  New  Mexico,  also  in  Arizona. 

1.  GYMNOSTERIS  Greene 

Diminutive  annuals  devoid  of  proper  foliage,  the  cotyledons  persisting  on  the 
otherwise  naked  stem.  The  capitate-congested  inflorescence  subtended  by  an 
involucre  of  4  or  5  leaves  which  are  distinct  and  herbaceous  above,  but  scari- 
ous  and  united  at  base.  Calyx  vesicular  and  urceolate,  thin-scarious,  only  the 
unequal  teeth  herbaceous.  Corolla  salverform,  with  long  and  slender  tube; 
the  somewhat  dilated  throat  bearing  the  stamens,  the  whole  marcescent- 
persistent,  the  dilated  base  of  the  tube  still  investing  the  thin,  apparently 
mdehiscent  capsule  with  its  ripe  seeds.  Seeds  many,  obliquely  somewhat 
cubical,  the  angles  membranaceous! v  margined  or  winged;  testa  thin,  muci- 
laginous when  wetted,  but  not  developing  spiracles. 

1.  Gymnosteris  nudicauUs  (H.  &  A.)  Greene,  Pitt.  3:  304.  1898.  Very 
glabrous,  3-10  cm.  high,  at  length  branching  from  the  base:  stem  leafless  from 
the  cotyledons  up  to  the  inflorescence,  which  is  a  close  head  or  glomerule 
subtencled  by  an  involucre  of  several  entire,  ovate-lanceolate  or  lanceolate, 
foliaceous  bracts:  corolla  salverform,  white,  pink,  or  yellow;  the  tube  5-7  mm. 
long  and  thrice  the  length  of  the  calyx:  ovules  10-16  in  each  cell. — Sandy 
stream  banks. 

.  3.  COLLOMIA  Nutt. 

Herbs  with  alternate,  mostly  entire  leaves.  Calyx  scarious  below  between 
the  angles,  accrescent,  obpyramidal  or  nearly  cyathiform,  not  distended  by 
the  capsu^.    Corolla  tubular-funnelform,  with  open  throat  and  a  spreading 
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fimb  of  short  obtuse  lobes.  Stamois  uneqiial  and  iiiieqiiaJ]y  inserted  on  the 
tube  of  the  corolla.  Capsule  narrowed  at  base.  Seeds  usoaDy  1  in  eafdi  eeli, 
mucilaginous  when  wetted,  and  emitting  qurades. 


Flowers  in  terminal  chntcrs 1.  C. 

Flowers  solitary  in  the  oppermost  axib 2.  C.  tmrlla. 

«^  1.  CotkauM,  finearis  Xutt.  Gen.  1:  126.  1818.  Stems  simf^  or  branching 
above,  sometimes  in  age  widely  so,  1-3  dm.  hig^:  flowers  capitate-crowded 
and  lealy-bracted:  calyx  obconical;  the  lobes  triangular-lanoeolate:  corolla 
from  mae-purple  to  neajiy  white,  very  slender,  tubular-funnelform,  the  tube 
minutely  pubescent:  capenile  triangul&r-oboordate. — Very  common  in  moist 
sandy  smls  in  our  range. 

2.  CotksauM,  teneOa  Gray,  Proc.  Am.  Acad.  8:  259.  1870.  Yiseid-pubeni- 
lent.  Toy  slender,  5-12  cm.  high,  simple  or  laxly  branched  above:  leaves 
entire,  linear,  obtuse,  attenuate  at  base,  the  lowest  opposite:  flowers  soiitarj 
in  the  axils,  remote,  nearly  sessile:  calyx  obconic,  alxmt  4  mm.  long,  the  lobes 
afaort-triangnlar,  shorter  than  the  broadly  turbinate  tube:  corc41a  purpliflli, 
about  8  mm.  long,  narrow,  salverform:  ovules  solitary. — ^Mountains  of  Utah 
and  Nevada. 

4.  6ILIA  Ruix  A  Pav. 

Annual,  biennial,  or  perennial  herbs,  with  altemate  or  opposte,  entire  or 
divided  leaves.  Flowers  scattered  or  congested  in  heads  or  thyrsform  pan- 
icles. Calyx  tubular  or  campannkte,  at  length  split  by  the  enlarging  capnile^ 
Corolla  tubular  or  funnelform,  with  an  m)en  funnelform  throat.  Stamois  un- 
eoually  or  eoually  inserted.  Seeds  usuaay  developing  ^HraDy-twisted  threads 
men  wetteo. 

Key  to  the  Sections 

Leares  ahemate,  the  lowest  sosnetimes  opposite. 

Flowers  scattering-solitary,  in  corymbs,  €«-  in  eorymbooe- 


Amxnais.  with  straight  entbryo  ^see  also  nos.  7  and  8); 
the  seed-coats  often  dereloping  mucilage  and  emit- 
ting s|HraJ  threads  if  wetted.  ^^         ^«^__ 

Orules  solitary  in  each  cell L  PHLOGASXSIIM. 

Ovules  2-several  in  each  eeO IL  EOGILIA. 

Bienniab  or  perennials  except  nos.  7  and  SX  with  straight 

embryo;  the  seedooats  derelopijag  mocibge  and  emit-  

ting  aiHral  threads  if  wetted IQ.  IPOHOPSIS. 

Flowers  eoogested  in  capitate  or  spicate  inflorescences; 
eoabryo  broadly  carved;  cnlyx  and  bracts  viscid  pubes- 
cent;   seed-coats    deveioping   mTwihigr   and    emitting  

spixal  threads  if  wetted IV.  ELAPBOCBSA. 

Leaves  opposite  or  rardy  altemate  and  then  pafanately  3-7- 
deft  or  parted. 

Perennials V.  LXPTODlACrXUM. 

Annuals,  with  fimiiellorm  eovoDa VL  DACTTLOnXULXnL 

L  PHLOGASTRUM. — Leaves  entire  or  divided;  flowers  solitary  or 
loosely  corymbed. 

Corolla  aeareely  longer  than  the  calyx,  salverform. 

Stamens  miea  ualJy  inserted 1.  6.  i 

Stamens  equally  inserted 1.  G. ' 

CoroUa  twice  as  long  as  the  ealyx S.  6. 

n.  EUG1LUL — heakxta  pinnatifid  or  l^nnnatifid,  caiciy  nearly  en- 
tire; flowers  scattered-panimlstr 

Seeds  tmchanged  if  wetted. 4.  6. 

Seeds  emitting  spiral  threads  if  wetted f.  G.  i 


HL  IPOHOP3IS. — Biennials,  perennials,  or  rarely  annuals;  stems 
nsoally  taO;  corolla  usnauy  wefl  ezserted  from  the  calyx. 
Leafy  throui^out. 

CoroDa  10-12  mm.  long C  6.  i 

CoroUa  20-50  mm.  long. 

Annuals;  capsule  much  longer  than  the  eatjrx. 

Corolla  more  than  3  cm.  long 7.  6. 1 

Corolla  lean  than  3  cm.  long S.  G.  ~ 

Biennials;  capsule  not  longer  than  the  calyx. 

Flowers  red  or  iota  ft                  •        •        •        .        .        .t-G.! 
Flowwi  white ilLG.i 
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Leaves  mostly  in  a  basal  rosette. 

Stems  leafy;  filaments  conspicuously  exserted    .         .        .         .     11.  G.  pinnatifida. 
Stems  nearly  naked;  filaments  wanting  or  very  short        .         .     12.  G.  subnuda. 

IV.  ELAPHOCERA. — Biennials  or  annuals;  flowers  congested. 
Biennials;  leaves  more  or  less  divided,  or  entire;  ovules  1-4  in  each 

cell. 

Flowers  q>icate IS.  G.  spicata. 

Flowers  capitate. 

Style  pilose  above 14.  G.  cephaloidea. 

Style  s^Iabrous,  at  least  above 16.  G.  congests. 

Annuab,  with  pinnatifid  leaves. 

Style  glabrous 16.  G.  polycladon.. 

Style  pilose  below 17.  G.  puxnila. 

V.  LEfTODACTYLON. — Perennials;  leaves  alternate  or  opposite, 

often  pungent. 

Shrubby 18.  G.  pungens. 

Woody  at  base  only. 

Leaves  opposite 19.  G.  Watsonii. 

Leaves  alternate. 

Depressed-caespitose 20.  G.  caespitosa. 

Erect  and  branching 21.  G.  Nuttallii. 

VI.  DACTYLOPHYLLUM. — Annuals  with  opposite  leaves  palmately 
parted  or  rarely  entire;  corolla  funnelform;  seeds  mucilaginous 
or  emitting  spiral  threads  when  wetted. 

Stamens  glabrous 22.  G.  Harknessii. 

Stamens  pilose 23.  G.  pharnaceoides. 

1.  Gilia  micrantha  (Kell.)  A.  Nels.  Annual,  pubenilent  or  pubescent  with 
gland-tipped  hairs,  at  length  freely  branched  from  the  base,  5-15  cm.  high, 
as  broad  as  high:  leaves  alternate,  usually  at  the  base  of  the  branches,  lanceo- 
late or  linear,  1-3  cm.  long:  flowers  mostly  geminate  on  short  subequal  pedi- 
cels: calyx-teeth  acute,  about  half  the  length  of  the  tube:  corolla  white  or 
pale  pink  or  violet,  the  tube  usually  subsurpassing  the  calyx:  capsule  elongated- 
oval.  G.  gracilis.  (CoUomia  micrantha  Kell.  Proc.  Cal.  Acad.  3:  18,  1863; 
Microsteris  micrarUka  Greene,  Pitt.  3:  303.  1898;  imder  various  other  names.) 
— ^Throughout  our  range  and  westward. 

2.  Gilia  Tweedyi  Rvdb.  Bull.  Torr.  Bot.  Club  31:  634.  1904.  Annual, 
branched,  1-4  dm.  high;  stem  and  branches  glandular-puberulent,  especially 
above:  leaves  1-3  cm.  long,  pinnatifid  with  lanceolate-cuspidate  lobes,  or  the 
uppermost  entire:  flowers  paniculate;  pedicels  1-8  mm.  long:  calyx  about 
3  mm.  long,  scarious  between  the  green  ribs,  the  lobes  lanceolate:  corolla 
fimnelform,  barely  exceeding  the  calyx,  bluish:  capsule  ovoid,  about  4  mm. 
long.    G.  mintUiflora.—ColoT&do  to  Montana  and  Idaho. 

3.  Gilia  tenerrima  Gray,  Proc.  Am.  Acad.  8:  277.  1870.  Slender  annual, 
1-3  dm.  high,  diffusely  branched  from  the  base  with  numerous,  scattered, 
divaricate,  almost  filiform  branchlets,  minutely  glandular-pubescent:  leaves 
alternate,  linear  or  the  radical  lanceolate,  the  upper  much  reduced,  entire: 
flowers  small,  solitary,  terminal  on  the  branchlets:  corolla  salverform,  twice 
as  long  as  the  calyx,  white:  capsule  compressed-globose:  seed-coats  muci- 
laginous.— Western  Wyoming,  Utah,  and  Idaho. 

4.  Gilia  leptomeria  Gray,  1.  c.  More  or  less  glandular-pubescent;  stem  erect, 
divaricately  branched  from  base  to  summit,  6-15  cm.  high:  radical  leaves 
rosulate,  oblong-linear,  dentate  to  pinnatifid,  teeth  usually  short-mucronate; 
cauline  leaves  reduced  and  bract-like:  flowers  numerous,  corymbose-paniculate: 
calyx-teeth  shorter  than  the  tube:  corolla  white  or  rose-color,  salverform,  4-6 
mm.  long,  the  tube  nearly  twice  the  length  of  the  lobes  and  of  the  calyx:  sta- 
mens inserted  in  the  throat:  style  as  long  as  the  corolla:  ovules  and  seeds  2-3 
in  each  cell  of  the  globose  capsule. — Colorado  to  California. 

5.  Gilia  inconspicua  (Smith)  Dougl.  Hook.  Mag.  56:  pi.  2883.  1829.  One  to 
three  or  more  dm.  nigh,  usually  with  slight  woolly  pubescence  when  young,  and 
viscid-glandular,  often  branching  from  the  base:  leaves  mostly  pinnatifid  or 

{)innately-partea,  or  the  lowest  bipinnatifid,  with  short,  mucronate-cuspidate 
obes;  the  uppermost  becoming  small,  subulate  and  entire:  flowers  either  some- 
what crowded  and  subsessile  or  at  length  loosely  panicled  and  some  of  them 
slender-pediceled:  corolla  violet  or  purplish,  5-10  mm.  long,  narrowly  funnel- 
form,  the  lobes  oval,  half  as  long  as  the  tube  which  much  exceeds  the  calyx: 
ovules  2-8everal  in  each  cell.    Very  variable,  and  a  number  of  segregatesi  h&v^ 
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been  proposed,  only  the  foUowing  of  which  need  to  be  mentioned. — Widefydb- 
tiibated  m  the  western  half  of  America. 

5a.  Gilia  inconspicua  annata  Gray,  Proc.  Am.  Acad.  8:  278.  1870.  Xeaitjr 
glabrous,  the  leaves  sinuate:  the  eor^la  tubular  to  aalverform. — Western  part 
of  our  range,  and  westward. 

5b.  GSatL  inconspicna  subacanlis  (Rydb.)  Brand,  Polem.  {Pflamennick) 
105.  1907.  Stem  low,  very  slender,  usually  branched  above.  (G.  subaemdU 
Rydb.  L  c.  30:  261.  1903.)— Southern  WycHning. 

6.  Gilia  pc^yantha  Rydb.  L  c.  31:  634.  19(H.  Stem  single  at  base  but 
brandied  from  near  the  base  upward;  branches  mostly  simple  and  moderate 
divaricate,  almost  eaualing  the  main  ston,  minutely  pruinose- viscid:  leaves 
2-5  cm.  IcHDg,  somewnat  pungent,  linear,  entire  or  sim^^e-pinnatifid,  with  few 
to  several  linear  lobes:  flowers  in  small  bracteate  cymes  forming  narrow  pan- 
icles: calyx  membranous,  narrowly  campanulate,  about  4  mm.  kmg,  moeiy 
pniinose;  its  teeth  very  short,  gre^i,  triangular-^ibulate,  and  minutehr  pan- 
gent:  corolla  white,  purple-dotted,  10-12  mm.  long,  somewhat  trumpet-sDaped; 
the  tube  surpassing  the  calyx;  the  lobes  elliptic-oblong,  acute,  almost  as  toog 
as  the  tube:  stamens  noticeably  exserted;  style  scarcely  so:  ovules  about  2 
in  each  celL  {G.  ezserta  A.  Nek.  Bot.  Gax.  40:  65.  1905.)— Southern  Col- 
orado. 

7.  Gaiak>ngiflora(TorT.)G.pon,Gen.Sv5t.Gard.4:  245.  1837.  dalnoii^ 
loosely  paniculate-branched:  divisions  of  the  leaves  long  and  slender:  flowers 
somewlmt  corymbose  on  lender  peduncles:  corolla  white,  strictly  salverform, 
showy;  the  tube  often  3-5  cm.  long,  with  narrow  orifice;  lobes  orbiralar  or 
ovate,  many  times  shorter  than  the  tube:  stamiras  unequally  inserted  near  the 
top  of  the  tube,  included:  capsule  obovate-oblong,  twice  as  long  as  the  calyx, 
m^y-seeded:  seeds  angled. — Texas  and  Mexico  to  Nebraska  and  Colorado. 

8.  Gilia  faudfloim  (Coult.)  Qst^ii.  Bull.  Torr.  Bot.  Qub  24:  51.  1897. 
Annual,  about  3  dm.  high,  erect,  branching,  glabrous  except  the  calyx,  ped- 
icels, and  Rowing  stem,  which  are  minutely  glandular:  leaves  fMnnate  with 
sloider  divisions,  mucrcmate-tipped,  the  upper  few4obed  or  entire:  inflores- 
cence  scattering,  with  flowers  on  slender  pedicels  1-2  cm.  long:  oorcJla  white  or 
bluish-tinted,  lender,  10-15  nm:!.  long;  the  lobes  ovate,  pcunted,  4-5  mm.  long: 
filaments  included,  unequally  inserted:  tube  of  the  cal^-x  5  mm.  long,  w^ 
subulate  teeth  1.5-2  mm.  long:  capsule  10  mm.  long,  having  6  seeds  in  each 
cell,  which  de%  elop  mucilage  and  spiracles  when  wetted. — Colorado  to  Kev 
Mexico  and  Texas. 

9.  GOia  aggregata  (Pursh)  Spreng.  Syst.  1:  626.  1825.  Somewhat  pu- 
bescent;  st^ns  3-10  dm.  high,  leafy,  sometimes  loosely  branching:  leaves 
th»cl"«h^  with  narrowly  linear  mucronulate  di\'igion£:  panicle  loose  or  inter- 
rupted; the  flowo-s  se^e  in  small  mostlv  shortr-pedunculate  dusters:  calyx 
commonly  ^andular:  corolla  scarlet  to  pmk>red,  with  narrow  tube;  the  looes 
ovate  or  lanceolate,  acute  or  acuminate,  widely  spreading,  soon  recuived: 
stamens  and  style  exserted.  (Greene,  in  Leaflets  159  and  160,  offers  the  fol- 
lowing segregates,  und^  the  proposed  new  generic  name  CaUUlarU:  C.  aXUma, 
C.  formosUnma,  C.  fianda,  C.  puUheOa.  GUia  iscariasa  Rydb.  L  c.  31:  632. 
1904  is  also  to  be  referred  to  this  ^)ecies.)— Texas  to  western  Nebraska  and 
west  to  Oregon. 

10.  GiHa  attenuata  (Gray)  A.  Nels.  BulL  Torr.  Bot.  Oub  25:  278.  1898. 
Nearly  related  to  the  preceding:  basal  leaves  green  and  ^ibrate;  the  iqiper 
pubescent  and  more  or  less  ^andular,  the  inflorescence  decidedly  so:  infloves- 
cence  m<xe  narrowlv  thyrsiform:  cal^-x-lobes  narrowly  attenuate:  ccot^Ia  white, 
the  tube  often  pinkish,  3-4  cm.  long,  the  lobes  long  and  gradually  acummated: 
style  and  stamens  included.  (G.  Candida  Rydb.  L  c.  28:  29.*  1904;  CsHw- 
teris  leucantlia  Greene,  1.  c.) — Wyoming  and  Colorado. 

11.  GOia  pinnatifida  Nutt.  Gray  in  Proc.  .\in.  Acad.  8:  276.  1870.  81^ 
simple  or  loosely  branching,  1-5  dm.  hi^:  inflorescoice  cmen-paniciiliitt^ 
often  compound:  leaves  pinnatehr  parted  into  linear  or  nairowfy  obkmg  lobes; 
thi»e  scmetimes  again  1  or  2-lobed:  stamffis  ctm^icuously  exserted:  ea  ~ 
strictly  salverf cnm,  4-5  mm.  loog;  pale  blue  or  vidkt,  or  the  nanow  1 
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white:  Btyle  as  long  as  the  corolla;  the  exserted  stamens  mserted  in  the  si- 
nuses: capsule  ovoid:  seeds  small,  narrowly  winged. — ^Wyoming  to  New  Mexico. 

12.  Gifia  subnuda  Gray,  1.  c.  276.  Biennial;  stems  erect,  simple  or  branched, 
3-5  dm.  high:  radical  leaves  rosidate,  oblong-spatulate,  lobed  or  somewhat 
pinnatifid^  attenuate  to  the  base;  cauline  small,  bract-Uke,  and  nearly  or 
quite  entire:  flowers  subcorymbose,  terminating  the  branchlets,  pediceled: 
calyx  glandular,  as  are  also  the  pedicels,  the  teeth  subulate,  as  long  as  the 
narrowly  campanulate  tube:  corolla  yellow  or  rose-color,  tubular-funnelform, 
15-20  mm.  long,  minutely  glandular;  the  lobes  oval,  less  than  half  as  long  as 
the  tube:  stamens  included,  nearly  sessile:  style  glabrous:  capsule  ovoid:  seeds 
angled,  narrowly  winged,  unchanged  if  wetted.  ((?.  CrandaUii  Rydb.  1. 
c.  634;  G.  Bakeri  Greene,  Brand,  Polem.) — Southern  Colorado  to  New  Mexico 
and  thence  westward  to  Nevada. 

12a.  Gilia  subnuda  Haydenii  (Grav)  Brand,  1.  c.  119.  Glabrate:  leaves 
deeply  incised,  rarely  pinnatifid:  coroUa  rose-color.  {G.  Haydenii  Gray,  1.  c. 
11:  85.) — Colorado  to  New  Mexico. 

126.  Gilia  subnuda  superba  (Eastwood)  Brand,  1.  c.  Viscid-glandular 
throughout:  leaves  irregularly  lobed  or  dentate:  corolla  orange  or  red.  (G. 
swperfea  Eastwood,  Zoe  4:  122.  1893.)— Utah  to  Nevada. 

13.  Gilia  spicata  Nutt.  Joum.  Acad.  Nat.  Sci.  2:  156.  1848.  Stems  rather 
stout,  erect,  simple,  or  several  from  the  fusiform  root,  2-3  dm.  high:  capitate 
flower-clusters  crowded  in  an  elongated,  virgate,  and  spike-like  thyrsus:  leaves 
thickish,  almost  filiform,  some  about  3-cleft,  occasionally  all  entire,  barely 
mucronate:  corolla  salverform,  piuplish,  10-12  mm.  long;  the  lobes  shorter 
than  the  tube:  anthers  subsessile  m  the  throat:  ovules  4-6  in  each  cell. — 
Mountains  of  Colorado  to  Utah  and  Wyoming. 

13a.  Gilia  spicata  deserta  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  132.  1899. 
Habit  of  the  species,  but  usually  shorter-stemmed;  stems  one  or  more  from  a 
woody  root  with  one  or  more  swollen  crowns,  lanate:  basal  leaves  crowded 
on  the  crowns,  mostly  simple,  linear;  the  cauline  pinnatifid,  the  divisions  few 
(3-5).  linear,  shorter  than  in  the  species:  inflorescence  crowded-spicate,  in 
dwarf  plants  approaching  capitate:  calyx  closely  and  minutely  glandular. — 
Desert  areas  in  Colorado  and  Wyoming. 

14.  Gilia  cephaloidea  Rydb.  1.  c.  24:  293.  1897.  Lanate-pubescent;  steins 
simple,  solitary  or  several  from  the  crown,  1-3  dm.  high;  root  somewhat 
woody:  radical  leaves  crowdeil,  linear,  or  3-cleft  at  the  apex,  5  cm.  long; 
cauline  few,  3-5-cleft,  the  segments  short,  Unear:  corolla  white:  stamens 
equally  inserted  in  the  throat,  exserted,  the  filament  and  anther  subequal: 
style  as  long  as  the  corolla,  pilose  at  the  apex. — South  Dakota  to  Montana 
and  Wyoming. 

15.  Gilia  congesta  Hook.  Fl.  Bor.  Am.  2:  75.  1838.  Stems  erect  or  spread- 
ing, 1-3  dm.  high,  from  a  tufted  base,  bearing  single  terminal  or  few  and 
corymbose  capituliform  cypaes:  leaves  with  2-7  mucronate  divisions,  or  some 

^  of  them  entire:  corolla  white,  salverform;  lobes  of  the  corolla  nearly  as  long 

'  as  the  tube,  which  does  not  exceed  the  usually  aristulate-tipped  calyx-lobes: 

exserted  filaments  at  length  as  long  as  the  anthers:  ovules  1-2  in  each  cell: 

capsule  globose,   1-3-seeded. — ^From  the  Rocky  Mountains  to  the  Pacific 

States. 

15a.  Gilia  congesta  iberidifolia  (Benth.)  Brand,  1.  c.  121.  Leaves  more 
rigid  and  the  lobes  cuspidate-tipped,  as  are  also  the  bracts:  capitate  cymes 
corymbose:  filaments  shorter:  ovules  soUtary  in  each  cell.  Not  readily  dis- 
tinguished from  depauperate  specimens  of  the  species.  (G.  spergulifolia  Rydb. 
1.  c.  633;  G.  roseata  Rydb.  1.  c.) — Nebraska  to  Colorado  and  Wyoming. 

156.  Gilia  congesta  crebrifolia  (Nutt.)  Gray,  1.  c.  Low,  often  depressed: 
leaves  crowded,  all  entire,  linear,  rigid:  stems  usually  terminated  by  a  sin^e 
capitate  cluster.  (G.  MerrHlii  A.  Nels.  Bot.  Gaz.  34:  27.  1902.)— In  the 
Rocky  Mountain  States. 

16.  Gilia  polycladon  Torr.  Bot.  Mex.  Bound.  2:  146.  1859.  Stems  1-2 
dm.  high,  puberulent  or  sparsely  pubescent,  diffuse,  very  few-leaved:  leaves 
pinnat&d  or  incised;  the  lobes  short,  oblong,  abruptly  spinulose-mucronatA^ 

ROCKY   MT.  BOT. — 26 


402  POLEMOXIACEAE   (PHLOX  FAMHY) 

those  subtending  the  cymose  cluster  longer  than  the  flowers:  flowers  C3muiloa&- 
glomerate  and  leaf  y-bracted:  tube  of  the  corc41a  hardly  exceeding  the  aristnlate- 
mucronate  calyx4obes:  antho?  in  the  throat,  on  very  Aori  fi£unents:  omles 
2  in  each  cefl. — ^Texas  to  Colorado  and  west  to  Nevada. 

17.  GOia  pumiki  Nutt.  1.  c.  Stems  1-2  dm.  high,  loosely  wooUy,  at  least 
wbm  young,  leafy:  leaves  narrowly  linear,  entire  or  most  of  them  2  to 
4-parted  into  diverging  linear  lobes,  mucronate:  flowers  cymulose-glonierate 
aikd  kafy-bracted:  tube  of  the  oorcJla  sloider,  about  twice  the  length  of  the 
aristulate-tipped  calyx-lobes:  filaments  sloider,  inserted  in  the  anuses,  ex- 
serted,  shorto-  than  the  lobes  of  the  corolla:  ovules  about  6  in  each  eeD. — 
From  western  N^raska  and  Texas  to  the  Sierra  Nevada. 

18.  GOia  pnngens  (Torr.)  Benth.  m  DC.  Prodr.  9:  316.  1845.  Stems 
woody,  tuftad,  branched,  very  leafy,  1-3  dm.  high:  leaves  ahemate  except 
the  lowest,  much  fascicl«i  in  the  axils,  or  rather  S-T-^tahnatehr  parted  with 
acerose  segnientd:  flowers  sessile  and  solitary  in  the  upper  leaf-axils:  calyx 
tubular,  with  subulate  teeth,  ^andular-cihate:  corc41a  roseate,  white  or 
yeQowi^  tubular:  stamens  unequaDv  affixed,  scarcely  exserted:  omles 
many  (6-10  in  each  cell):  capsule  oblong,  shorter  than  the  calyx. — ^From 
New  Mexico  to  the  Canadian  provinces. 

18a.  GOia  pnngens  HookerL  (Dou^.)  Gray,  Proc.  Am.  Acad.  8:  268.  1870. 
More  or  less  ^andular  above:  leaves  strict:  bracts  shorter  than  the  calyx. — 
Throughout  our  range. 

19.  GOia  Watsonii  Gray,  L  c.  267.  Roughidi-puberulent  and  glandular,  or 
at  length  gnoothish;  slender  branches  1-2  dm.  high  from  the  woody  caadex: 
leaves  not  much  fascicled,  wid^y  q^reading;  the  sloider  acerose  divisaans 
10-15  nm:!.  long,  oft^i  shorter  than  the  internodes:  calyx-lobes  bardy  half 
the  length  of  the  tube:  corolla  nearly  ^diite  with  purj^ish  throat ;  the  tube  and 
lobes  each  about  12  mm.  long:  Bnthisrs  at  the  orifice:  ovules  10  or  more  in  each 
cefl. — Utah  and  probably  in  western  C<rforado  and  Wyoming. 

20.  GOia  caespitoaa  (Gray)  A.  Nels.  1.  c.  25:  516.  Densely  caespitose,  the 
much-branched  woody  base  hardly  emergent  from  the  soil;  stems  numeiaos 
and  very  short,  clothed  with  the  persistent  CTOwded  leaves:  leaves  ahemate, 
pahnately  3-parted  (rarely  S-peated),  densely  fascicled,  rigid,  snbolale- 
pungent,  5-7  mm.  long,  nearly  glabrous  <»*  somewhat  ciliate  on  the  margins, 
green  as  to  the  new  leaves,  the  diort  stems  gray  with  the  persstent  dead  ones: 
flowers  numerous:  calyx  one  half  the  length  of  the  corcAla-tube,  the  lobes  4 
(rarely  5),  acerose:  cor^la  white  to  yellowish,  salverform,  the  tube  very  slender 
and  but  little  dilated  at  the  throat,  about  12  mm.  long;  lobes  4,  nammij 
obovate,  about  4  nm:!.  long:  stamens  4;  filaments  short,  anthers  in  the  throat: 
pistil  1^  than  half  the  length  of  the  coroDa-tube;  styles  2  or  rardy  3. — l>rj 
bluffs;  western  Nebraska  to  the  interior  desert  areas  of  Wyoming;  rate. 

21.  Gifia  HattaDti  Gray,  L  c.  CinereousH>uberu]ent  or  the  leaves  glabrate, 
more  or  less  woody  at  base:  stems  ix-  branches  1—1  dm.  high,  terminated  by  a 
dense  leafy  cluster  ol  flow^s:  leaves  3-7-parted;  the  divisions  narrowly  tineu', 
mucronate:  corcJla  wiiite  with  yellow  funndform  throat ;  the  tube  not  longer 
than  the  calyx:  ovules  a  pair  in  each  eelL  G.  fhritmnda  Gray,  L  c — Moan- 
tains  of  Colorado  and  Utah  to  Arizona  and  the  Sierras  of  California. 

22.  Gilia  Harknessn  Curran,  Bull.  CaL  .\cad.  1:  12.  1884.  Stem  erect, 
diffusely  branched,  8-20  cm.  hi^:  leaves  divided  to  the  base  into  fififonn 
segments,  5-20  nmi.  long:  flowers  paniculate,  on  filiform  pedieds  12-25  mm. 
lo^:  calyx  minutely  pubescent;  the  lancec^te  lobes  as  long  as  the  tube:  eivolla 
whhe.  2^  mm.  long;  the  tube  but  httle  koga-  than  the  calyx  and  about  as 
long  as  the  lobes:  capsule  oval,  exceeding  the  calyx;  seeds  sohtary  in  theedk, 
smooth,  turgid,  obkmg,  about  2  mm.  long. — ^Western  Wyoming  to  the  Faeifie 
States. 

23.  Gilia  phamaceoides  Benth.  Bot.  Reg.  19:  pi.  1622.  1833.  Stemrienda; 
with  diffuse  filiform  branches,  1-2  dm.  hi^:  leaves  pahnately  2-5-parted  mio 
acerose-pubeseent  segments,  4-12  mm.  long:  flowers  paniculate,  on  Wknm 
pedicels:  cahrx  campanulate,  4-5  mm.  long;  the  triangular  acute  lobes  mit 
j0  long  as  tlie  tube:  CGtoDa  ahnoBt  rotate,  the  broad  tube  baldly  as  1^^ 
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calyx;  the  broad  lobes  obovate,  rounded  at  the  apex,  4-6  mm.  long:  ovules 
6-8  in  each  cell:  capsule  shorter  than  the  calyx. — ^Wyoming  to  California  and 
Washington. 

5.  NAVARRETIA  Ruiz  and  Pavon 

Glabrous  or  viscid-pubescent  annuals.  Leaves  all  alternate,  pinnatifid, 
setaceous  or  spinose.  Flowers  in  crowded  bracteate  clusters  terminating  the 
branches.  Calyx-tube  scarious  between  the  five  prominent  green  ribs  pro- 
longed into  the  unequal  pungent  lobes.  Corolla  tubular,  fimnelform,  or  salver- 
form.  Stamens  and  style  either  included  or  exsertea.  Capsule  1-3-celled, 
1-many-seeded. — Under  Gilia, 

Glandular-viscid 1.  N.  Breweri. 

Glabrous. 

Stems  erect,  simple  or  branched;  corolla  about  5  mm.  lon^   .         .         .     2.  N.  intertexta. 

Stems  low,  mostly  divaricately  branched  at  the  base;  corolla  small, 

less  than  2  mm.  long 3.  N.  minima. 

1.  Navarretia  Breweri  (Gray)  Greene,  Pitt.  1:  137.  1887.  Erect  or  at 
length  much  branched  and  diffusely  spreading,  3-12  cm.  high,  very  minutely 
glandular-puberulent  all  over:  flowers  somewhat  glomerate:  leaves  witn 
mostly  simple  acicular-subulate  divisions:  calyx-lobes  similar  to  these,  nar- 
rowly subulate,  about  equaling  the  yellow  corolla,  6-8  mm.  long,  3  or  4  times 
the  length  of  the  tube:  ovules  1  or  2  in  each  cell. — ^From  Wyoming  to  Utah, 
Nevada,  and  California. 

2.  Navarretia  intertexta  (Benth.)  Hook.  Fl.  Bor.  Am.  2:  75.  1838.  Erect 
or  widely  branched,  low  and  rather  stout,  neither  viscid  nor  glandular;  stem 
retrorsely  pubescent:  leaves  mainly  glabrous,  with  divaricate,  acerose- 
spinescent  divisions  sparingly  divided  or  simple:  flowers  densely  glomerate: 
tube  of  the  calyx  and  base  of  the  bracts  strongly  villous  with  white  spreading 
hairs;  the  lobes  equaling  the  white  corolla,  6-8  mm.  long:  ovules  and  seeds  3  or 
4  in  each  cell. — From  the  Rocky  Moimtains  westward  to  California  and  Oregon. 

3.  Navarretia  minima  Nutt.  Joum.  Acad.  Phila.  1:  160.  1848.  Depressed, 
often  forming  broad  tufts,  2-6  cm.  high,  glabrate:  leaves  acicular  and  with 
simpler  and  fewer  divisions  than  the  preceding:  tube  of  the  calyx  white-hairy 
in  tne  broad  sinuses,  as  long  as  the  unequal  lobes,  which  equal  or  exceed  the 
white  corolla,  3  mm.  long:  ovules  1-3  in  each  cell. — In  very  dry  regions  from 
Dakota  to  Colorado  and  Oregon. 

6.  POLEMONIUM  L. 

Mostly  perennial  herbs,  with  alternate  pinnate  or  plnnately  parted  leaves, 
and  blue  or  white  or  rarely  purplish  flowers,  which  are  mostly  terminal,  either 
solitary,  2-3  together,  or  aggregated  in  capitate  or  paniculate  cymes.  Calyx 
rotate-campanulate  to  tubmaj*.  Corolla  funnelform  to  nearly  rotate.  Stamens 
equally  inserted;  the  filaments  more  or  less  declined  and  usually  pilose- 
appendaged  at  base.  Capsule  oblong  to  globose.  Seeds  black  or  brown,  ob- 
long, often  angled  or  evei^ winged. 

Corolla  campanulate;  filaments  pilose-appendaged  at  base;  leaf- 
lets not  verticillate. 
Stems  tall,  leafy,  solitary. 

Inflorescence  narrow,  usually  densely  thyrsoid. 

Plants  from  a  slender  rootstock;  seed-ooats  unchanged  if 

wetted 1.  P.  occidentale. 

Plants  from  a  lignescent  caudex;  seed-coats  becoming  mu- 
cilaginous if  wetted 2.  P.  foliosissimum. 

Inflorescence  broad  and  open. 

Stems  and  herbage  pubescent 2.  P.  foliosissimum. 

Stems  and  herbage  glabrate 3.  P.  filicinum. 

Stems  low,  several  to  many  in  tufts,   sparsely  leafy  or  only 
bracteate. 
Seeds  angled  but  not  winged. 

Stems  Trom  a  rootstock  with  a  single  or  nearly  simple  crown       4.  P.  pulcherrimum. 
Stems  from  a  lignescent  freely  branched  caudex    .        .        .      5.  P.  Haydenii. 
Seeds  narrowly  winged 6.  P.  pterospermum. 
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Corolh iiiiiMdlif  III  ornsnwcr;  fjliiufnla not  pDoBO^Kppcootigfn  st 
base;  Irtdkf  more  or  leas  Tertirillate. 
Cotx>Da  purple;  flowers  capitate. 

Corolfai  broadly  foanelfonn,  len  than  2  cm.  Iodk 

CoroOa  murover.  more  thaa  2  cm.  Iodk 

OoroUa  white,  or  becoming  ydiamith.  or  bhnah;  flowerB  in  deoae 
flpikes. 
Cotx>Da  with  broad  tube,  white  or  bfamii      ....       9. 
OoroUa  with  rery  lieDder  tube.  ycOov 10. 

1.  IVrfaiioiiiiim  occidentale  (kcene,  Pitt.  2:  75.  1890.  Either  gbbroos  or 
viscid-piibescent;  stem  strict  and  virgmte,  5-10  dm.  high,  from  nmniii^  root- 
stocks,  5-104eaved:  leaflets  15-23,  tinear-laiieeolate  to  obkxig-orate,  10- 
20  mm.  long:  flowers  nmneroos,  in  a  naked  and  narrow  thyrsus  or  panicle: 
calyx  cl^  to  or  below  the  middle,  with  short  lanceolate  lobes:  cort^la  Uoe, 
15^20  mm.  in  diameto-,  the  oborate  lobes  much  k»ger  than  the  tube:  fila- 
ments doisely  bearded  at  base,  often  equaling  the  corolla4obes:  style exserted. 
P.  cwmdeum. — Boggy  or  springy  places  in  the  mountains;  througjioat  our 
range  and  west  to  the  Pacific  States. 

2.  Polanomum  foliosissimiim  Gray,  Syn.  Fl.  2\:  151.  1878.  Rootetodc 
Ugnesomt;  stems  scrfitary,  piloeeat  base,  glandular  upward,  simple  or  branched, 
kafy  throughout:  leaflets  lanceolate  to  ovate-lanceolate:  flowCTS  cwymboee- 
cymose,  smallfT:  corolla  commonly  white  or  cream-color,  sometimes  viol^ 
10-12  mm.  long,  twice  the  length  of  the  calyx:  stjrle  and  stamens  not  pfx>- 
truding:  capsule  sub^obose:  seeds  oblong,  becoming  mucilaginous  if  wetted. — 
In  the  mountains  throughout  our  range. 

2a.  Polanomum  fcrfiosissiinmn  robtistmn  (Rydb.)  Brand,  Polem.  ZL. 
1907.  Leaves  short-petioled:  flowers  smaHer,  blue.  (P.  nujtU  Greene,  Leaf- 
lets 1:  153.  1905;  P.  robutium  Rydb.  BuIL  Torr.  Bot.  Qub  31:  635.  1904.)— 
Mountains  of  Colorado  and  Utah. 

3.  Poleoiommn  filicinmn  Gre^ie,  Pitt.  1:  124.  1887.  Slender,  5-10  dm. 
high,  glabrous  up  to  the  inflorescence  which  is  rathor  densdy  ^bmdular- 
viscid:  leaves  ovate-obloog  in  outline,  the  segments  lanceolate,  acute,  sooie- 
what  closdy  ranged  and  decurrent  upon  the  rachis:  inflorescence  corymbose- 
congested:  'spgnw^ntjs  of  the  calyx  erect,  lanceolate,  longer  than  the  tube: 
corolla  deep  purple,  campanulate,  10-12  mm.  broad,  the  segments  ovate, 
acute:  stam^ois  declined  and  incurved,  reaching  little  beyond  midway  of  the 
corolla:  style  exserted:  seeds  very  dark  brown,  sharply  an^ed. — New  Hexieo. 

3a.  Pofeoionimn  filicinmn  ArdnlMldae  (.\.  X^.)  Brand,  1.  c.  37.  Usoallj 
«gnj>Il<»r  but  with  relatively  larger  and  more  open  infloresooice:  coroQa-lobes 
very  obtuse:  stamens  usually  declined.  (P.  Archibaldae  A.  Xds.  Bot.  Gas.  31: 
397".  1901;  P.  grande  Greoie,  Leaflets  L  c.) — Southern  Colorado. 

4.  Poleoioiiimn  ptikhemmmn  Hook.  Bot.  >iag.  57:  pL  2979. 1S30.  IG- 
nut^y  pubonlent  and  visdd-^andular:  stems  rather  slender,  sparing^ 
branched,  1-3  dm.  high:  leaflets  9-21.  oblong  to  lancec^te:  flowers  in  dosters 
of  small  cvmes,  mostly  slender-pediceled:  calyx  narrowly  campanulate,  deft 
to  below  tlie  middle,  4^5  nun.  long:  corolla  blue  with  white  tube,  10-15  mm. 
long,  the  ample  oblong  lobes  much  longer  than  t^  short  tube:  filaments  pi- 
lose but  not  dilated  at  base:  capsule  obovoid,  muPh  shorto-  than  the  calyx: 
ovules  2-4,  and  seeds  usually  1  in  each  eefl.  P.  humUe  pukkdlum. — In  tiie 
high  mountains  of  our  range. 

4a.  Pofemonimn  pnkherrimmn  purifofimn  (Nun.)  A.  Neb.  Reduced  or 
depaupoate  forms,  usuaDv  with  fewer  leaflets,  the  flowers  on  slender  pedirpfci, 
[P.  parrifoUum  (Xutt.)  Rydb.  L  c.  24:  253.  1897;  P.  ddicaium  Rvdb.  L  c 
28:  29.  1901.1 

5.  Polemommn  Hajdenn  A.  Nek.  BuIL  Torr.  Bot.  Hub  26:  .153.  1899. 
Root  large,  woody,  surmounted  by  a  short,  woody,  branched  caodex;  stems 
several,  one  or  m<xe  from  each  crown,  1-3  dm.  high,  the  minute  puberuknee 
bec<xning  ^anduiar  above:  leaves  crowded  on  the  crowns,  more  than  haM  am 
long  as  the  stems;  leaflets  15-25,  oval,  oblong,  or  oblancec^te,  mostly  ipay 
small,  rardy  exceeding  1  cm.  in  length,  glabrous  or  nearly  so:  f.cmers  wm- 
meroas  and  rather  croiided,  drooping  or  subeteet,  on  slender  pwticdB;  atST^ 
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narrowly  campanulate,  about  as  long  as  the  corolla-tube:  corolla  blue,  tubular- 
campanulate,  12-16  mm.  long,  the  broadly  elUptic  lobes  a  Uttle  longer  than 
the  calyx:  filaments  very  slender,  the  base  slightly  dilated  and  sparsely  pilose: 
seeds  2-3  in  each  cell. — Yellowstone  Park  and  probably  Idaho  and  Montana. 

6.  Polemonium  pterospermum  Nels.  &  Ckll.  Proc.  Biol.  Soc.  Wash.  16:  45. 
1903.  Low,  1-2  dm.  high,  glabrate  below,  glandular-puberulent  above; 
stems  several,  spreading  or  decumbent  at  base,  very  leafy,  especially  above: 
leaves  4-6  cm.  long;  the  segments  oblong,  acute,  8-12  mm.  long,  the  lower 
distinct  and  subpetiolate,  the  terminal  crowded  and  slightly  confluent: 
flowers  in  congested  corymbs:  calyx-lobes  about  equaling  the  campanulate 
tube:  corolla  purple,  campanulate,  10-12  mm.  long,  quite  as  broad;  the  tube 
short,  the  lobes  broadly  ovate,  moderately  obtuse:  filaments  shorter  than  the 
corolla,  somewhat  incurved,  glabrous,  but  involved  in  dense  fine  pubescence 
at  the  insertion:  style  filiform;  the  stigmas  narrowly  linear,  exserted:  ovules 
few,  apparently  only  2  or  3  maturing:  the  seeds  narrowly  wing-margined  and 
subconcave  ventrally. — Northern  New  Mexico,  probably  extending  into 
Colorado. 

7.  Polemonium  viscosimi  Nutt.  PI.  Gamb.  154.  1848.  Somewhat  viscid 
throughout;  rhizome  somewhat  fleshy;  stems  erect,  5-12  cm.  high:  leaflets 
30-40,  small,  oblong  to  suborbicular,  crowded  or  subimbricate:  flowers  in 
capitate  clusters:  calyx  campanulate,  very  glandular  and  often  pilose:  corolla 
blue,  twice  as  long  as  the  calyx,  broadly  funnelform,  14-18  mm.  long,  the  lobes 
rounded-obtuse :  stamens  and  style  about  as  long  as  the  corolla.  (P.  Grayanum 
Rydb.  1.  c.  31 :  635.  1904.) — Rare ;  on  the  highest  of  the  Rocky  Mountain  peaks. 

8.  Polemoniimi  conferttun  Gray,  Proc.  Am.  Acad.  Sci.  Phila.  73.  1863. 
Perennial,  1-2  dnT.  high,  glandular- viscid  and  musk-scented,  pubescent  above: 
leaflets  very  numerous,  small,  3-8  mm.  long,  mostly  as  if  whorled  or  fascicled, 
being  2-5-aivided  and  sessile,  segments  either  broadly  oval  or  linear-oblong: 
flowers  capitate-crowded,  at  length  racemose-spicate,  somewhat  nodding, 
honey-scented:  lobes  of  the  calyx  narrow,  half  as  long  as  the  cylindrical  or 
oblong  tube:  corolla  2-3  cm.  long,  blue,  the  narrow  funnelform  tube  longer 
than  the  calyx  and  2-3  times  longer  than  the  roimded  lobes:  filaments  barely 
hairy  and  scarcely  dilated  at  base. — In  the  higher  mountains;  from  Colorado 
to  Alontana. 

9.  Polemoniimi  mellitum  (Gray)  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  354. 
1899.  Viscid-pilose,  tufted,  the  stems  erect  or  spreading:  radical  leaves  long; 
the  leaflets  in  verticils  of  3-4  or  merely  paired,  oval  to  broadly  linear,  thin: 
inflorescence  loosely  spicate  to  racemose,  oracteose:  the  lanceolate  calyx-lobes 
scarcely  shorter  than  the  tube:  corolla  white  or  ochroleucous,  tubular,  more 
than  twice  as  long  as  the  calyx  (20  mm.  or  more),  the  lobes  one  third  as  long 
as  the  tube.  Herbage  heavy  musk-scented,  but  the  flowers  "  honey-sweet." — 
In  the  mountains  of  our  range  to  Nevada. 

9a.  Polemoniimi  mellitum  speciosum  (Rydb.)  A.  Nels.  Similar  in  all  re- 
spects except  that  the  leaves  are  often  merely  paired  and  the  flowers  tinged  with 
blue.    (P.  speciosum  Rydb.   1.  c.  28:  29.) — ^Mount  Garfield  in  Colorado. 

10.  Polemonium  Brandegeei  (Gray)  Greene,  Pitt.  1:  126.  1887.  Very 
viscid  with  glandular  pubescence,  pleasantly  odoriferous,  caespitose;  stems 
1-3  dm.  high,  simple:  leaves  all  pinnate,  elongated-linear  in  outline,  the  rad- 
ical crowded,  the  cauline  scattered;  leaflets  very  small  and  numerous,  oval 
to  oblong-linear,  some  simple,  others  2-parted  and  so  appearing  verticillate: 
flowers  several  in  a  short  and  racemiform  leafy  thyrsus:  corolla  golden-yellow, 
trumpet-shaped,  with  very  narrow  tube,  20-25  mm.  long.  Gilia  Brandegeei, 
—Colorado. 

99.  HYDROPHYLLACEAE  L.    Waterleaf  Family 

Herbs  or  shrubs  with  opposite  or  alternate  leaves.  Flowers  regular,  5- 
merous  in  racemes  or  spikes  (often  scorpioid),  or  capitate,  or  solitary.  Sta- 
mens near  the  base  of  the  corolla,  alternate  with  its  lobes.    Styles  2,  distinct 
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or  more  or  leas  compleidy  miited  even  to  the  stigmas.  Fruit  a  1-eeDed  op- 
sole  or  partly  or  quite  2-ceUed  by  the  intmsioii  of  the  pbceiitae  or  their  union 
in  the  axis;  vahres  2,  rarely  4.  Seed-eoat  {Mtted,  the  cavities  regular  and 
honeycomb-like. 


Leares  all  ImubI;  pednndcs  14lo«cred 1. 

Leares  not  all  baaal. 
Corolla  eooTolme  in  bod;  placentae  bfoad. 

Pcrenniab;  wtamrnit  exaerted 2.  HydroiAgrlhiM. 

Annuals;  irtani^*w  induded. 

Calyx  cnlarsBd  in  fruit,  naked  at  the  ainnKa    .  .3.  Maeroealyx. 

Calyx  no*t  mnefa  cnlarsBd  in  fruit,  with  a  icflezed  appendage  at 

each  flinoB 4.  Nwnnphila, 

Corolla  imbricated  in  bod;  placentae  narnnr. 
Flowers  in  a  acorpioid  cyme. 

Corolla  decidooos.  not  yeOoir 5.  Fhaedia. 

CoroOa  persistent,  yellow  or  ycOowish S.  Fniaieinmlhe. 

Flowen  solitary  in  the  leafy  foilcs  of  the  stem     •        •  .7.  Nama. 

1.  CAPHOSEA  Raf. 

Low  stemleas  perennials,  with  entire  spatulate  or  oblong  leaves  on  dongated 
petioles  crowning  the  caudex,  and  from  their  axils  sending  up  1-flowered  pe- 
duncles. CaljTX  5-parted,  rarely  6  or  7«parted;  the  lobes  fanear-lanceoiate, 
occasionally  unequal.  Corolla  campanulate  or  rotate,  the  stamens  inserted 
on  the  base  of  its  tube.    Style  Trclat  at  the  apex.    Capsule  locuHcidaL 

1.  Capnorea  pnmila  Greene,  Er3rthea  2:  193.  1894.  Leaves  several  from 
the  crown  of  a  sAiort,  usually  branching  rootstock,  lancec^te  to  spatuktiey 
tapering  bdow  to  a  slender  petiole,  minutely  cihate,  otherwise  glabrous: 
peduncles  sloideT,  3-7  cm.  long,  about  equaling  the  leaves,  ^broos:  sepals 
lanceolate,  about  12  mm.  long,  minutely  ciliate:  corolla  white  to  purple,  ro- 
tate, often  2  cm.  broad;  the  broad  ovate  lobes  longer  than  the  tube;  tne  tube 
witlun  and  base  of  the  filaments  pubesc^it. — ^In  wet  places;  Wyoming  to 
California  and  Washington. 

2.  HTDROPHTLLUM  L.    Waterleat 

Perennial  herbs  with  horixontal  rootstocks.  Leaves  ahemate  or  mainly 
radical,  pinnate  or  pinnately  parted,  kag-petioied.  Flowers  in  capitate  cymes. 
Coro^  campanulate,  5-k>bed,  the  tube  with  a  nectar-bearing  grooved  append- 
age opposite  each  k^.  Stamens  exsoied,  the  filaments  hairy  at  the  imAJlf 
Style  filiform,  exserted;  ovary  hi^nd.    Capsule  2-vahred,  l-inBeeded. 


Flowesseiowded-ea{Ktate;pedimcle  shorter  than  the  petiole  .  .    1.  H.  i_, 

Flowers  loosely-eapitate;  pedimde  looser  than  the  petiole     .  .    2.  H.  FeadleriL 

1.  Hydrophyllmn  capitatitm  DougL  Benth.  in  Linn.  Trans.  17:  273.  1S36. 
Retrorsdy  hispid  with  minute ^rfaite  hairs;  stems  often  tufted,  1-2  dm.  liigiiy 
from  a  smaD  fascicle  of  thicktmed  perennial  roots,  1-several-leaved,  eieet  in 
flower,  recurving  and  often  prostrate  in  fruit:  leaves  pinnatdy  5-7-parted  or 
at  base  divided;  the  lanceolate  divisioife  entire  or  often  2-3-lobed,  mucranate- 
ti{^)ed:  flowers  in  a  dense  capnkate  cluster:  calyx  very  hisfud,  parted  neari^ 
to  the  base:  corolla  blue,  but  little  longer  tlmn  the  calyx:  filsunmts  twice  aa 
long  as  the  corolla:  styie  equaling  the  stamens,  2-lobed. — C<^orado  to  M«rfmm 
and  far  westward. 

2.  Hydrophyllmn  Fendkri  (Gray)  Heller,  Cat.  N.  A.  PL  40.  1898.  Pobea- 
cent,  hirsute,  or  sparingly  hispid,  2-4  dm.  higji:  leaves  ekngated-oUo^; 
pinnatefy  parted  or  divided  into  7-15  divisions;  divisions  inclined  to  jovsle- 
lanceolate,  acute  or  acuminate,  indsely  serrate:  cyme  rather  open:  cc»tilla  wUe 
or  nearly  so:  calyx  deeply  parted,  the  lobes  lance<^te.  H.ocddeniaUFemdkrL 
— Wet  eopees  and  bottom  lands;  New  Mesdeo  to  Montana  and  westwanL 
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3.  MACROCALYX  Trew. 

Leaves  pinnately  parted  or  bi-  or  tripinnately  dissected  and  the  bractless 
flowers  in  axillary  pediineled  racemes.  Calyx  without  appendages  at  the 
sinuses,  and  usually  much  enlarged  under  the  fruit.  Corolla  white,  cam- 
panuLate,  shorter  or  little  longer  than  the  calyx,  the  internal  appendages 
minute  or  none.    Ovules  4-8. — EUisia. 

1.  Macrocalyx  Nyctelea  (L.)  Kimtze,  Rev.  Gen.  PI.  434.  1891.  Annual. 
1-2  dm.  high,  at  length  very  diffuse:  leaves  on  naked  or  barely  margined 
petioles;  the  divisions  7-13,  lanceolate,  acute,  mostly  l-3-toothe(i  or.lobed: 
pedimcles  solitary  in  the  forks  or  opposite  the  leaves,  or  some  of  the  later 
ones  racemose  and  secund:  calyx-lobes  aciuninate,  longer  than  the  capsule: 
corolla  rather  shorter  than  the  calyx. — Colorado  to  the  Saskatchewan,  and 
eastward  across  the  continent. 

4.  NEMOPHILA  Nutt. 

Delicate  low  annuals.  Leaves  opposite,  or  the  uppermost  alternate,  more 
or  less  pinnate.  Flowers  solitary  or  inclined  to  be  racemose.  Calyx  with  a 
reflexed  appendage  in  each  sinus,  accrescent.  Corolla  rotate  to  broadly  cam- 
panulate,  m  all  our  species  longer  than  the  cal^rx,  with  10  internal  appendages 
at  base.  Stamens  shorter  than  the  corolla,  inserted  near  its  base.  Styles 
more  or  less  2-cleft;  ovules  4-20. 

1.  Nemophila  parviflora  Dougl.  Hook.  Fl.  2:  79.  1840.  Stems  slender  and 
weak,  traihng  or  procumbent:  leaves  pinnately  lobed,  parted,  or  divided  into 
3-5  lobes:  calyx-appendages  rather  conspicuous,  or  sometimes  almost  none: 
corolla  white  or  whitish,'  5-8  mm.  in  diameter,  narrowly  campanulate  to  al- 
most rotate,  the  lobes  longer  than  the  tube;  appendages  adherent  by  one  edge: 
filaments  inserted  on  the  very  base  of  the  corolla:  seeds  1-4,  often  deeply  pitted. 
— ^From  Western  Wyoming  to  California  and  Washington. 

6.  PHACELIA 

Annual,  biennial,  or  rarel]^  perennial  mostly  hirsute  or  hispid  herbs,  often 
glandular,  with  entire  or  variously  lobed  or  dissected  leaves,  and  often  showy 
flowers  in  scorpioid  spikes  or  racemes.  Calyx  deeply  5-parted.  Corolla  from 
nearly  rotate  to  campanulate,  tubular  or  funnelform,  deciduous,  the  tube 
commonly  with  internal  lamellate  projections  or  appendages.  Style  2-cleft. 
Capsule  1-celled,  2-valved,  the  thin  septa-like  placentae  adherent. 

Leaves  simple  and  entire,  or  the  lower  more  or  leas  pinnate  with  en- 
tire divisions. 
Annuals. 

Vernal  and  evanescent,  diminutive;  leaves  ovate     .        •        •       1.  P.  Knightii. 
Aestival;  leaves  or  their  lobes  linear-oblong  .        •        .        .      2.  P.  linearis. 
Rather  large  and  coarse  perennials  or  biennials. 

White-canescent;  stems  clustered,  assurgent    .        •        •        .      8.  P.  leucophvlla. 
Hispidly  hirsute;  stems  mostly  sinsle,  erect    .        •        •        .      4.  P.  heterophylla. 
Leaves  sinuate  or  crenate  to  bipinnatifid. 
Annuals  or  biennials. 

Leaves  pinnately  divided  quite  to  the  midrib. 
Ternunal  divisions  of  the  leaves  distinctly  larger  than  the 

lateral 5.  P.  splendens. 

Terminal  divisions  of  the  leaves  not  larger  than  the  lateral. 
Ovules  and  seeds  4  or  by  abortion  fewer. 
Canescent  biennial,  scarcely  glandular   .         .         .        .      6.  P.  deserta. 
Sordid-green  glandular  annuals. 

CorolTa-lobes  crenulate  to  erose-denticulate        .        .      7.  P.  glandulosa. 

Corolla-lobes  entire 8.  P.  neo-mexicana. 

Ovules  and  seeds  several  to  numerous  (8-40). 

Plants  simple,  or  branched  above,  2-3  dm.  high  .         .       9.  P.  Franklinii. 
Plants  diffusely  slender-branched  from  the  base,  low     .     10.  P.  Ivesiana. 
Leaves  merely  sinuately  or  crenately  lobed. 

Leaves  coarsely  and  sinuately  lobed  halfway  to  the  midrib      11.  P.  corrugata. 
Leaves  finely  and  shallowly  crenate 12.  P.  integrifolia. 
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Perennials;  leaves  more  or  less  silky. 

Gaespitose;  sericeoas  throu^iout 13.  P.  serioea. 

Scarcely  caespitose;  merdy  pubescent  or  finely  hirsota    •         .     14.  P.  idahoenaoL 

1.  Phacelia  Knightii  A.  Xels.  Bull.  Tarr.  Bot.  Oob  28:  229.  1901.  A 
diminutive  annual  2-5  cm.  high,  minutely  pubenilent,  simple  or  branched: 
leaves  few,  semifleshy,  orbicular  to  ovate,  entire  or  nearly  so,  5-10  nmi.  long: 
flowers  few,  subspicate  and  nearly  sessile  in  the  uppermost  axils:  condla 
narrowly  campanulate,  about  5  nun.  long,  longer  than  the  linear-spatulate 
calyx-lobes,  the  limb  purple,  the  tube  yellowish:  seeds  about  14,  oblong,  large 
for*  the  plant,  conspicuously  alveolate-hexagonal-reticulate,  shghtly  wing- 
margined  by  the  cellular  coat. — ^In  the  crevices  of  the  naked  Wasatch  days^ 
western  Wyoming. 

2.  Phacelia  linearis  (Pursh)  Holx.  Omtrib.  Nat.  Herb.  3:  242.  1895. 
Stems  1-3  dm.  high,  at  length  paniculate-branched,  hispid  or  roughish-hirsute, 
usually  also  minutely  cinereous-pubescent:  leaves  mostly  sessile,  linear  or 
lanceolate  and  entire  or  some  of  them  deeply  cleft;  the  lobes  few  or  single, 
linear  or  lanceolate,  entire:  spikes  or  spike-lixe  racemes  thyrsoid-paniculate, 
at  length  elongated  and  erect:  corolla  bright  violet  or  sometimes  white:  ovules 
12-16:  capsule  shorter  than  the  calyx;  seeds  oblong,  coarsely  favose-reUculated. 
P,  Memiesii. — Wyoming  to  California  and  British  Columbia. 

3.  Phacelia  leticophylla  Torr.  Frem.  Rep.  93.  1845.  Perennial  by  a  stout 
rootstock,  pale,  densely  silky-pubescent;  stems  3-5  dm.  high:  leaves  lanceo- 
late to  oblong,  5-10  cm.  long,  the  lower  long-petioled:  spike-like  branches  of 
the  scorpioid  cymes  dense,  2-8  cm.  long;  flowers  sessile,  numerous,  about 
8  mm.  hi^:  caljrx-lobes  hi^id,  oblong-lanceolate  or  linear,  somewhat  shorter 
than  the  white  or  bluish,  5-lobed  corolla:  corolla-appendages  in  pairs  between 
the  filaments:  filaments  exserted,  glabrous  or  spiaringly  hairy:  ovules  2  on 
each  placenta.  P.  drcinata. — ^In  dry  soil;  Colorado' to  North  Dakota  and  to 
Idaho. 

4.  Phacelia  heterophyOa  Pursh,  Fl.  140.  1814.  Much  like  the  preceding 
but  probably  only  biennial,  the  stems  single,  or  rarely  more,  fronk  the  sena- 
fleshy  root,  erect,  3-5  dm.  hi^;  pubescence  of  two  lands,  a  fine  canesoenee 
and  more  or  less  hirsute-hispid  hairs:  leaves  simple,  or  some  of  them  with 
divergent,  lanceolate  or  linear  lobes  near  the  base:  inflorescence  hispid;  the 
dense  spikes  thyrsoid-congested:  corolla  bluish,  longer  than  the  oblong- 
lanceolate  or  linear  caljrx-lobes:  filaments  much  exserted,  glaringly  bearded. 
P.  drcinata  in  part.  (P.  biennis  A.  Nels.  1.  c.  26:  132.)— -Colorado  and  Wyo- 
ming and  west  to  the  Pacific  States. 

4a,  Phacelia  heterophylla  alpina  (Rjdb.)  A.  Nels.  Scarcely  more  than  a 
reduced  form  of  alpine  stations, .  tendmg  to  become  perenniaL  (P.  alpina 
Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  324.  1900.)— In  the  high  mountains. 

5.  Phacelia  splendens  Eastw.  Zoe  4:  9.  1893.  Annual,  erect,  2-3  dm. 
high,  usually  simple-stemmed;  stems  glandular  or  glabrous:  leaves  pinnately 
parted  into  three  or  four  pairs  of  alternate  di^-isions,  crenate  or  bluntly  lobed 
and  oblique  at  base,  nearly  glabrous,  ^andular  on  the  rachis:  scorpioid  cyme 
on  a  naked  peduncle;  flowers  on  short  pedicels:  calyx  white-lursute  and 
shghtly  ^andular,  the  lobes  linear-lanceolate,  4-6  mm.  long,  slightly  surpassing 
the  ri[)e  capsule:  corolla  bright  blue,  rarely  white,  about  1  cm.  in  diameter, 
divisions  obtuse:  stamens  and  style  conq>icuously  exserted:  capsule  gjanflnhir 
and  hirsute;  seeds  with  the  centeal  ridge  very  prominent,  cymbiform,  favose 
over  the  whole  surface,  but  not  corrugated. — ^In  adobe  soil;  western  Cokfado 
and  Utah. 

6.  Phacelia  deserta  A.  Nels.  1.  c.  25:  278.  1908.  Stem  erect,  simi^  or 
branched  from  the  base,  1-2  dm.  hi^,  densely  leafy  at  base,  sparsely  so  up- 
ward, the  whole  plant  canescent  with  a  short  close  pubescence,  obecurely 
glandular:  leaves  pinnate,  the  pinnae  opposite,  nearly  ovai  and  crenately 
toothed,  5-9  pairs  which  are  nearly  equal  in  siie:  inflorescence  damt, 
paniculate,  of  scorpioid  c^-mes:  sepals  equal,  lanceolate-oblong:  corolla  brigjht 
blue,  turbinate-campanulate,  7  mm.  long,  lobes  equaling  or  surp»aBsing  the 
tubej  rounded,  entire;  the  obhquely  vertical  lamellae  broad  and  compicuoqa, 
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loosely  united  over  the  filament:  filaments  and  style  conspicuously  exserted.-— 
In  the  Green  river  shales,  Wyoming. 

7.  Phacelia  glandulosa  Nutt.  Joum.  Acad.  Sci.  Phila.  II.  1:  160.  1847. 
Plants  2-7  dm.  high,  rather  stout,  often  widely  branched,  viscidlv  pubescent 
or  in  the  inflorescence  hirsute:  primary  segments  of  the  leaves  few-lobed  or 
incised,  or  some  entire:  flowers  comparatively  large:  corolla  violet  or  blue, 
8-12  mm.  high,  with  ample  rounded  lobes  quite  entire:  stamens  and  style 
much  exserted:  capsule  short-oval. — Montana  to  Texas  and  Arizona. 

8.  Phacelia  neo-mexicana  Thurb.  Torr.  Bot.  Mex.  Bound.  143.  1859. 
Plants  2-6  dm.  high,  erect  and  strict^  very  leafy,  viscid-pubescent,  sometimes 
also  hirsute:  leaves  interruptedly  twice  pmnately  parted  into  small  and  short 
lobes:  corolla  comparatively  small,  4-6  mm.  long,  bluish,  purplish,  or  white, 
the  short  lobes  minutely  crenulate  to  erose-denticulate:  stamens  and  style 
often  no  longer  than  the  corolla-lobes,  sometimes  rather  conspicuously  ex- 
serted. (P.  alba  Rydb.  Bull.  Torr.  Bot.  Club  28:  30.  1901.)— Southern  Col- 
orado and  New  Mexico. 

9.  Phacelia  Franklinii  (R.  Br.)  Gray,  Man.  Ed.  2.  329.  1856.  Erect,  sim- 
ple, or  corymbose  at  summit,  2-4  dm.  high,  soft-hirsute  or  pubescent:  lower 
leaves  petioled  and  pinnately  or  somewhat  bipinnately  divided  or  parted 
into  numerous  and  snort  linear-oblong  divisions  or  lobes,  the  upper  sessile 
and  less  divided:  spikes  cymose-glomerate  or  crowded,  little  elongated  in  age: 
corolla  pale  blue  or  almost  white:  ovules  40  or  more:  capsule  about  the  length 
of  the  calyx;  seeds  oval,  minutely  alveolate  in  vertical  lines. — Wyoming  and 
far  northward  and  westward. 

10.  Phacelia  Ivesiana  Torr.  Ives  Colorado  Exp.  21.  1860.  Diffusely  much 
branched  from  the  base^  10-15  cm.  high,  hirsute-pubescent  and  glandular: 
leaves  pinnately  parted  into  7-15  linear  or  oblong  and  entire  or  incisely  few- 
toothea  lobes,  rarely  bipinnatifid:  racemes  loose,  6-20-flowered :  narrow  ap- 
pendages of  tne  corolla  adnate  to  the  filament  only  at  base:  capsule  oblong, 
16-24-seeded.  (P.  campestris  A.  Nels.  1.  c.  26:  242.) — From  western  Wyo- 
ming to  southern  CaUfornia. 

11.  Phacelia  corrugata  A.  Nels.  Bot.  Gaz.  34:  26.  1902.  Slightly  glutinous 
and  more  glandular-pubescent;  stem  branched  or  simple,  moderately  leafy, 
terminating  in  elongated  naked  peduncles:  leaves  narrpwly  oblong,  somewhat 
alternately  11-15-lobed,  the  broad  sinuses  extending  about  halfway  to  the 
midrib,  each  lobe  with  2  or  4  rounded  unequal  lobes;  petioles  short  or  want- 
ing: spikes  very  dense  even  in  fruit:  sepals  linear-oblanceolate,  sparsely  hir- 
sute, nearly  as  long  as  the  corolla:  corolla  blue,  campanulate-funneuorm,  1  cm. 
or  more  long:  stamens  and  styles  nearly  twice  Ihe  length  of  the  corolla;  the 
undivided  base  of  the  style  pubescent:  capsule  elliptical,  about  5  mm.  long; 
seeds  oblong,  obtuse  at  both  ends. — Utah,  through  Colorado  to  western  Texas. 

12.  Phacelia  integrifolia  Torr.  Ann.  Lye.  N.  Y.  2:  222.  1827.  Annual  or 
biennial;  stem  very  leafy,  1.5-5  dm.  high:  leaves  finely  strigose-pubescent, 
ovate-oblong  or  oblong-lanceolate,  irregularly  crenate-dentate,  obtuse  at  the 
apex,  rounded  or  cordate  at  the  base,  2-6  cm.  long,  petioled  or  the  uppermost 
sessile:  spike-like  branches  of  the  scorpioid  cymes  dense,  5-10  cm.  long  when 
expanded;  flowers  SQ^sile,  about  8  mm,  long:  calyx-segments  acute:  corolla 
tubular-campanulate,  white  or  blue,  the  tube  longer  than  the  calyx:  filaments 
glabrous,  exserted:  ovules  2  on  each  placenta. — In  saline  soil;  Kansas  and 
Colorado  to  Utah  and  Arizona. 

13.  Phacelia  sericea  (Graham)  Gray,  Proc.  Am.  Acad.  10:  323.  1875. 
Stems  1-3  dm.  high  from  a  branching  caudex,  silky-pubescent  or  canescent, 
or  the  simple  virgate  stems  and  inflorescence  villous-hirsute,  rather  leafy  to 
the  top:  leaves  pinnately  parted  into  numerous  Unear  or  narrowly  oblong 
lobes,  these  often  again  few-cleft  or  pinnatifid,  silky-canescent  or  sometimes 
greenish;  the  lower  petioled;  the  uppermost  simpler  and  nearly  sessile:  short 
spikes  crowded  in  a  naked  spike-lilce  thyrsus:  corolla  violet-blue  or  whitish: 
stamens  long-exserted :  capsule  a  little  longer  than  the  calyx. — Mountains 
of  Colorado,  Nevada,  and  northward. 

14.  Phacelia  idahoensis  Henderson^  Bull.  Torr.  Bot.  Club  22:  48.  1895. 
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Much  resembling  the  preceding,  less  strongly  cae^itose,  the  stems  usoallj 
taller;  pubescence  leas  dense  and  often  merely  ^-illous-hirsute:  thyrsus  rather 
long  and  narrow:  stamens  and  style  sometunes  but  little  longer  than  the 
corolla:  seeds  12-22,  angled  by  pressure,  rather  deepAy  alveolate.  (P.  dhowa 
Rydb.  1.  c.  33:  149.; — Colorado  to  Montana  and  1^  ashingt<Hi. 

6.  EMMEHAHTHE  Benth. 

Annuals.  Corolla  yellow  or  yellowish,  campanulate,  persistent.  Seeds 
several.    Otherwise  like  Phacdia. 

Corolla  equalinc  pr  exceedinc  th«  emisrx-lobes 1.  E.  seofMiImft. 

Corolla  distinctly  aborter  than  the  eaijrx-lobes 2.  £.  lalina. 

1.  Emmenanthe  scopuHna  A.  Nels.  Bull.  T(ht.  Bot.  Hub  25:  3S0.  1898. 
Small,  pubescent  but  scarcely  ^andular,  branched  from  the  base;  branches 
short,  ascending,  1-S  cm.  long:  leaves  ovate,  elliptic,  or  oblong,  crenatdy  lobed 
to  nearly  entire,  5-12  mm.  long:  flowers  in  short  racemes;  pedicels  short, 
rarely  exceeding  the  calyx  in  length:  sepals  linear,  obtuse,  at  maturity  about 
4  mm.  long:  corolla  equaling  the  cal>'x«lobes:  capsule  exceeding  the  calyx  at 
maturity:  ovules  usually  10;  seeds  brown,  irregularly  ovate,  obhquely  rugose, 
2  mm.  long. — In  the  Green  river  cliffs,  Wyoming. 

2.  Emmenanthe  saUna  X.  Xels.  1.  c.  45,  Similar  but  even  smallo-,  some- 
what viscid-pubescent:  leaves  oval  to  oblong,  entire  to  pinnately  lobed: 
corolla  minute,  narrow,  distinctly  shorter  than  the  3  mm.  long  linear  sepals: 
capsule  shorter  than  the  sepals;  seeds  pale,  oblong-flattened,  transvonsely 
rugose  and  obscurely  reticulated. — On  the  naked,  ashy,  alkah  flats  of  Bitter 
Creek,  Wyoming. 

7.  KAMA  L. 

Low  herbs,  with  purple,  bluish,  or  white  corolla.  In  ours  the  eoroQa  is 
short-funnelform  and  hsjdly  exceeding  the  cal>'x,  the  flowers  are  in  the  forks 
of  the  stem,  and  the  leaves  are  entire.  Ovary  imperfectly  2-ceIled;  styles  2, 
distinct. 

1 .  Hama  angastifoUmn  (Gray)  A.  Neb.  Erect,  1-2  dm.  high,  minut^ 
pubescent,  glandular;  stem  repeatedly  forked  and  withaneariv  sessile  flower 
m  each  fork:  leaves  narrow,  Imear  or  neariy  so:  sepals  narrowly  linear:  seeds 
marked  with  about  5  longitudinal  rows  of  large  pits,  from  4-^  in  each  row. 
S.  dichotomum  an^tuAifclium.  Gray,  Proc.  Am.  Acad.  S:  284.  1870.  [Marir 
launidium  angustifolium  Kuntse.)-— Colorado  and  New  Mexico.  « 

100.  B0RA6IN ACEAE  A.  Gray.    Borage  Familt 

Chiefly  rou^hairy  herbs,  with  alternate  or  rarely  (^posHe  entire  leases 
and  8\TQmetrical  flowers  mostly  on  one  side  of  the  branches  of  a  reduced  cjrme. 
Cah-x  5-parted.  Corolla  regular,  5-lobed.  Stamens  5,  in^ivted  <hi  the  eoroOa- 
tube.  Style  single;  ovary  deei^y  4-lobed  (occasionaUy  undivided),  fanning 
in  fruit  4  (or  by  ab<Mtion  fewer)  seed-like  nutlets,  each  with  a  single  seed. 

Orary  undirided  or  only  4-srooved,  with  tcmiiaal  style. 

Style  2-eIeft  or  2-pttrted 1.  Coif 

Style  entire  or  none:  ttignui  azuralsr 2.  H(  ' 

OTar>-  4-)obed  or  4-<iiTided.  with  eentiml  style. 

N  ut  lets  anned  with  barbed  prickles;  fruit  bur-like    ....      3. 
Nutlets  unarmed  or  the  prickles  (if  any;  not  barbed. 

Nutlets  wideJy  drraricate.  bordered  with  uncinate  prickles    .         .       4.  Pt 
Nutlets  attached  Laterally  to  a  pynmid-like  projeetjon  of  the 
reeiotacle. 
Annuals. 

Leares  opposite  bdov 6.  ai 

laUalumite 7.  Ci: 
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Biennials  or  perennials. 

Nutlets  pnckly  on  the  margin 5.  Eritrichium. 

Nutlets  not  prickly  on   the   margin. 

Flowers  white  or  yellow 8.  Oreocarya. 

Flowers  blue  (rarely  white) 9.  Mertensia. 

Nutlets  attached  by  their  bases. 

Nutlets  small,   smooth  and    membranous;    flowers  blue,  in 

bractless  racemes .         .10.  Myosotis. 

Nutlets    bony    and    polished;    flowers    yellow,   in    leafy  or 

bracteate  racemes;  corolla-lobes  rounded,  spreading  .     .     11.  Lithospermum. 
Nutlets  smooth,  subglobose;   flowers  greemsn  or  yellowish, 

in  leafy-bracteate  racemes;  corolla-lobes  acute,  erect        .     12.  Onosmodium. 

1.  COLDENIA  L. 

Low  herbaceous  or  suffrutescent  plants,  with  canescent  or  hispid  entire 
leaves,  and  small,  white,  clustered,  sessile  flowers.  Calypc  5-partea.  Corolla 
funnelform  or  salverform  and  convolute.  Fruit  separating  at  maturity  into 
four  1-seeded  nutlets. 

1.  Coldcnia  Nuttallii  Hook.  Kew  Joum.  Hot.  3:  296.  1851.  Prostrate 
annual,  repeatedly  and  divergently  dichotomous:  leaves  ovate  or  rhomboid- 
rotimd,  4-10  nun.  long,  on  longer  petioles,  with  2  or  3  pairs  of  strong  and 
somewhat  curving  veins,  and  margins  somewhat  revolute:  flowers  densely 
clustered  in  the  forks  and  at  the  ends  of  the  naked  branches:  filaments  in- 
serted nearly  in  the  throat  of  the  pinlf  or  whitish  corolla,  the  tube  of  which 
bears  5  short  obtuse  scales  near  the  base:  nutlets  marked  with  a  Unear  and 
raphe-like  ventral  scar. — ^Dry  plains;  from  Wyoming  to  New  Mexico  and 
westward. 

2.  HELIOTROPIUM  L.    Heliotrope 

Annuals  or  perennials;  ours  herbaceous  and  with  alternate,  entire  leaves, 
white  flowers,  deeply  5-parted  persistent  calyx,  salverform  or  funnelform 
corolla,  sinuses  more  or  less  plaited  in  bud,  connivent  anthers,  and  a  4-celled 
ovary  becoming  a  2  or  4-lobed  fruit  splitting  into  1-seeded  nutlets. 

Glabrous  and  glaucous;  fruit  4-lobed 1.  H.  spathulatum. 

Strigose-canescent;  fruit  2-lobed .     2.  H.  convolvulaceum. 

1.  Heliotropium  spathulatum  Rydb.  Bull.  Torr.  Bot.  Club  30:  262.  1903. 
Diffusely  spreading  perennial,  1-3  dm.  high:  leaves  succulent,  oblanceolate 
or  narrower:  spikes  unilateral,  scorpioid,  mostly  in  pairs  or  twice  forked, 
densely  flowered:  corolla  6-8  mm.  broad,  white,  with  a  yellow  eye:  stigma 
sessile,  disk-shaped,  as  broad  as  the  glabrous  ovary:  nutlets  scarcely  rugose. 
H,  curassavicum  L.  in  part. — In  moist  strongly  saline  soils;  throughout  our 
range. 

2.  Heliotropitun  convolvulaceum  (Nutt.)  Gray,  Mem.  Am.  Acad.  6:  403. 
1857.  A  low,  spreading,  freely  branched  annual,  1-3  dm.  high:  leaves  ovate 
to  nearly  linear,  short-petioled:  flowers  solitary,  opposite  the  leaves  and  ter- 
minal, short-pedimclea:  calyx-segments  acuminate:  corolla  large,  strigose  on 
the  tube,  which  exceeds  the  sepals  and  the  angulate-lobed  ample  limb:  an- 
thers cohering  slightly  by  their  minutely  bearded  tips:  style  long  and  filiform- 
stigma  conical,  with  a  truncate,  penicillate  tip. — Sandy  plains;  Colorado  and 
westward. 

3.  LAPPULA  Moench.    Stickseed 

Hispid-pubescent  or  canescent  herbs,  with  alternate  entire  leaves,  and  small 
white  or  blue  flowers  in  spikes  or  racemes.  Calj^x  5-clef t.  Corolla  salverform 
or  funnel-form,  with  short  tube  and  the  lobes  imbricated  in  bud.  Stamens 
included.  Ovary  4-lobed,  becoming  a  bur-like  fruit  of  4  nutlets  armed  with 
barbed  prickles. — Echinospermum  Sw. 

Racemes  ebracteate  above;  fruiting  pedicels  deflexed. 

Annual;  flowers  small;  racemes  open 1.  L.  americana. 

Biennial;  flowers  medium;  raceme  dense 2.  L.  floribunda. 

Perennial. 
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Crests  in  eorol]&-throaiflbori-pabefloent 3.  L.  sabdeeambsHL 

Oests  in  conUarthrotit  lonc-mmite  •        •        •        .      4.  L.  caemlf  nmi. 

Ra^oemes  bracteate:  fruitins  pedioelB  not  deHeiTtiA. 
Mangos]  priddes  distinct  or  neariy  so. 
Prjekies  in  one  row. 
Sepals  not  enlarsecL 

Stems  branchfod  above .      5.  L.  ereeta. 

Stems  branchfod  throuc^ut 6.  L.  ooeidentalia. 

Sepals  enlarged  and  reflexed 7.  L.  calyeosa. 

Prickles  in  two  rows. 

Prickles  similar;  friant  strict 8.  L.  Lappula. 

Prickles  dissimilar;  plant  spieadins 9.  L.  eencfaroidea. 

Ifarcina]  prickles  more  or  less  oonfloent,  foiming  a  eiqnilate 
border  to  the  nutlet. 
Flonferous  from  tbe  base,  foliose  throoi^boiit. 

Cup  deep,  marcin  involute 10.  L.  cncaDatm. 

Cup  shallow,  marcin  revolote 11.  L.  foliam. 

Floriierous  on  the  branches,  bneted  above  .        .         .     12.  L.  1 


1.  Lappola  ammmiia  (Gray)  Rydb.  Bull.  Tarr.  Bot.  Qub  24:  294.  1897. 
Rougiily  short-pubescent,  3-7  dm.  high;  stem  simple  below,  slendoiy  and 
divaricately  branched  above:  leaves  oblong-lanoec^te,  4-8  cm.  long:  racemes 
slender  and  g|)arsely  flowered;  the  slender  pedicels  deflexed  in  fruit,  5-6  mm. 
long:  corolla  minute:  nutlets  rou^iened-papilloee  on  the  back,  a  row  of  flal 
prickles  on  the  margin. — Wyoming  and  northward. 

2.  Lappola  floribunda  (Lehm.)  Greene,  Pitt.  2:  182.  1891.  HirBiite- 
pubescent ;  stems  stout,  erect,  5-8  dm.  hi^:  leaves  obknig  to  linear-lanceolate, 
the  lowest  tapering  into  margined  petioles:  racemes  numerous,  crowded, 
commonly  geminate  and  in  fruit  rather  strict:  corc^  rotate,  blue,  7-8 
mm.  broad:  fruit  p>Tamidal,  on  recur\'ed  pedicels  about  6  mm.  kmg; 
nutlets  with  a  flat,  elongated-triangular  scabrous  back,  the  margin  armed 
with  a  close  row  c^  flat  subulate  prickles,  the  bases  often  confluent- — 
Echinospermum  floribundum  Ldun. — ^Rich  moist  ground;  Western  United 
States. 

3.  Lappola  sobdecombens  (Parry)  A.  Nels.  Mostly  soft-hirsute,  some  of 
the  hairs  with  papillose  base;  stems  several  or  many  frran  large  roots,  diffoselj 
spreading,  3-7  dm.  long:  leaves  ample;  lower  oblanoeolate,  tapering  into  m 
margined  petiole,  7-15  cm.  long;  upper  oblong^  sessile,  gradually  sm^ler  and 
bract-like:  inflorescence  paniculate,  at  length  open:  corolla  rotate,  blue  vary- 
ing to  white,  8-12  mm.  broad:  pedusek  at  length  deflexed,  about  5  nmi.  long; 
equaling  the  fruit :  marginal  pnckles  of  nutlets  subulate  amd  very  flat,  nearfy 
as  long  as  the  width  of  the  dorsal  disk,  this  beset  with  a  few  small  glocludiate 
jHocesees.  (Echinaspermum  subdeeumberu  Parr>',  Proc.  Davoiport  Acad.  1: 
148.  1876.)— -Northwestern  part  erf  our  range  and  westward. 

4.  Lappola  caerulescens  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  328.  1900. 
Stems  several,  ascending,  4-6  dm.  high,  gra^-ish-strigose,  aoBfie  up  to  the 
inflorescence:  basal  leaves  5-10  cm.  IcHog,  numerous;  blade  oboDceoiate,  ob- 
tuse, grayish-strigose  and  ciliate-margined,  tapering  into  a  winged 
stem  leaves  oblong,  2-5  cm.  long,  sessile  or  the  upper  somewhat  d 
inflorescence  open  and  rather  loosely  flowoed:  calyx  strigoae,  2  nam. 
corolla  6-10  mm.  in  diameter,  from  nearly  white  to  sky-blue,  the  creste  } 
some  long  white  hairs  upoa  them:  nutlets  3  mm.  long;  marginal  priddes  of 
two  lengths,  free  to  the  base,  all  g^ochidiate;  back  finely  muriculale  and 
usually  with  a  central  rid^  bearing  about  10  glochidiate  pnckles;  Tential 
surface  finely  rugose. — Xortfawestem  Wyoming,  YeUowstooe  Park,  and  nortli- 

5.  Lappola  erecta  A.  Xek.  Bufl.  Torr.  Bot.  Hub  27:  268.  1900.  Ammal 
or  biennial,  cinereously  strigose-pubescent ;  stems  1-5  from  the  down  d  a 
taproot,  ample,  erect,  panieulately  branched  above,  2-4  dm.  hi^:  cravn 
leaves  rosulate,  small,  oblanceolate,  petioled;  stem  leaves  broadly  linear,  ses- 
sile or  nearly  so.  1—1  cm.  kmg:  flowers  anall,  blue  varying  to  winte,  ti  vmdtd 
on  the  panicled  branches,  more  opea  in  fruit:  nutlets  minut^  and  demmij 
muricate-tuberculate  on  all  sides^  with  the  murieations  in  the  metfisn  Mae  di 
the  hack  a  little  more  prcauDoit  than  the  others,  a  sm^  series  d  sliul  10 
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prickles  which  are  distinct  to  an  obsciu'e  marginal  ridge. — Frequent  in  Wyo- 
ming; probably  southward.  * 

6.  Lappula  occidentalis  (Wats.)  Greene,  Pitt.  4:  97.  1899.  Pubescence 
short,  pustulate  at  base;  stems  one  or  more,  freely  branched  from  near  the 
base,  1-4  dm.  high:  leaves  linear-oblong,  mostly  small,  passing  into  small 
bracts:  flowers  minute,  crowded;  fruiting  racemes  elongated  and  slender:  nut- 
lets with  7-11  distinct  triangular-subulate  prickles  generally  grooved  down 
the  whole  inner  face,  the  surface  of  the  nutlet  covered  with  low  tuberculations 
(not  muricate).  Echinospermum  Redowskii  ocdderUale  Wats. — ^Frequent  in 
our  range  and  extending  both  eastward  and  westward. 

7.  Lappula  calycosa  Rydb.  Bull.  Torr.  Bot.  Club  28 :  30. 1901 .  A  hirsute  an- 
nual, simple  below,  virgately  branched  above,  3-4  dm.  high:  leaves  oblong, 
obtuse,  3-4  cm.  long,  smaller  and  bract-like  on  the  branches:  flowers  and  fruit 
on  short  pedicels:  the  calyx-lobes  enlarged,  in  fruit  subfoliaceous  and  reflexed: 
the  minute  corolla  blue:  nutlets  as  in  tne  preceding  but  the  prickles  not 
grooved;  backs  of  nutlets  muricate. — Colorado  (Rydberg  and  Vreeland,  1900). 

8.  Lappula  Lappula  (L.)  Karst.  Deutsch.  Fl.  979.  1880-83.  A  pale,  leafy, 
hi^id-pubescent  annual,  3-6  dm.  high,  erect  with  a  few  erect  or  divaricate 
branches  above:  leaves  from  spatulate  below  to  linear  above,  mostly  obtusish: 
racemes  crowded,  sometimes  1-sided:  corolla  blue:  fruit  ovate-globular,  2-3 
mm.  in  diameter,  on  short  stout  pedicels:  nutlets  roughened-papillose  on  the 
back,  with  2  rows  of  small  slender  prickles  on  the  margins. — Naturalized  from 
Europe  and  to  be  expected  within  our  range  as  a  weed. 

9.  Lappula  cenchroides  A.  Nels.  Bull.  Torr.  Bot.  Club  28:  2.  1899.  An- 
nual or  biennial,  rather  harshly  pubescent,  mostly  intricately  bushy-branched, 
2-4  cm.  high:  leaves  numerous,  oblong  to  ovate,  1-2  cm.  long,  the  pubescence 
on  the  underside  with  large  pustulate  bases:  flowers  minute,  in  leafy-bracted 
spikes:  fruits  large,  nearly  sessile;  nutlets  ovate-acute,  armed  on  the  margins 
with  a  double  row  of  numerous  large  distinct  unequal  aculei,  scabrous- 
tuberculate  on  the  back  with  a  noticeable  median  row. — Dry  caiions;  southern 
Wyoming. 

10.  Lappula  cucuUata  A.  Nels.  Bot.  Gaz.  34:  29.  1902.  Pubescence  short, 
subcinereous,  scarcely  hispid,  more  or  less  branched  from  the  crown  of  the 
slender  taproot,  1  (rarely  2)  dm.  high:  leaves  numerous,  narrowly  oblong, 
1-3  cm.  long,  passing  into  the  smaller  foliar  bracts:  flowers  inconspicuous: 
fruits  large  for  the  plant;  nutlets  similar,  all  deeply  cupulate  or  hooded,  the 
border  thin  but  strongly  involute,  the  rounded  margin  bearing  a  few  snort, 
glochidiate  prickles;  the  tip  of  the  nutlet  with  nearly  an  equal  number  of 
slender  prickles  not  involved  in  the  border  of  the  hood  (these  characters  not 
fulljr  developed  till  maturity) ;  the  bodjr  of  the  nutlet  with  a  dorsal,  slightly 
muriculate  ridge,  ventrally  orbicular  with  an  abrupt  acumination,  strongly 
keeled,  the  sides  closely  muriculate. — Sandy  barrens;  Wyoming  and  southward. 

11.  Lappula  foliosa  A.  Nels.  Diffusely  and  profusely  branched  from  the 
base,  the  slender  branches  very  leafy  throughout,  10-20  cm.  long,  floriferous 
nearly  to  the  base  but  more  remotely  so  downward:  leaves  broadly  linear, 
1-3  cm.  long:  flowers  blue:  fruits  on  short  pedicels  which  tend  to  recurve;  nut- 
lets all  alike,  the  prickles  widely  dilated  and  connected  at  base,  forming  a 
narrow  wing-like  revolute  margin,  minutely  papillose-scabrous  on  all  sides 
with  a  noticeable  dorsal  ridge.  L.  desertorum  foliosa  A.  Nels.  Bull.  Torr. 
Bot.  Club  27:  267.  1900. — ^Red  Desert  of  Wyoming;  probably  southward. 

12.  Lappula  heterosperma  Greene,  Pitt.  4:  94.  1899.  Diffusely  branched, 
often  nearly  to  the  base;  the  branches  10-15  cm.  long,  loosely  floriferous,  each 
flower  subtended  by  a  leafy  bract  which  surpasses  even  the  mature  fruit: 
leaves  linear  to  oblong-linear,  subcinereous:  flowers  pale  blue:  nutlets  dis- 
similar, 3  with  an  elevated,  coroniform,  thickened,  aculeate  border,  the  fomth 
with  about  6  prickles  almost  distinct,  but  each  dilated  and  slightly  inflated  at 
base,  a  line  of  sharp  murication  forming  a  dorsal  ridge  and  the  whole  surface 
of  nutlets  minutely  muricate,  even  on  the  cupulate  crown. — Southwestern 
Colorado  and  southward  as  to  the  species.  The  following  variety  occurs 
farther  northward. 
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12a.  Lappida  heteiospeniia  homospenna  A.  Ndb.  Bot.  Gas.  34:  29.  19Q2. 
Larger  than  the  q>ecies,  paniciilatel^  and  scmiewfaat  rigidly  branched  from 
near  the  base  upward:  nutlets  all  sinular  and  with  the  character  of  the  ci^hi- 
late  ones  of  the  epedes. — Northon  Cokxado. 

4.  PBCTOCARTA  DC. 

Small  annnalft  with  narrow  suboppodte  leaves  and  minute  flowers.  Galyx 
cleft  to  the  base  or  neariy  so  and  open  in  fruit.  Corolla  with  crests  nearly 
closing  its  throat,  the  5  shcu-t  stamens  included.  Style  minute  with  cafMtate 
stigma.  Nutlets  thin  and  flat,  widely  divergent,  winged  by  a  thin  pectinate  or 
bristly  border. 

1.  Pectocarya miser  A.  Nels.  Bot.  Gaz.  27:  310. 1904.  Minutely  appreased- 
strigose,  branched  from  the  base,  the  several  stems  filiform,  ^reading,  5-20 
cm.  long:  leaves  linear,  imperfectly  opposite,  mostly  less  than  1  cm.  kmg; 
the  floral  one  of  the  pair  reduced  or  wanting:  flowers  sin^e  at  the  nodes: 
nutlets  geminate,  very  flat,  irregularly  and  narrowly  winged  at  the  sides,  sides 
and  apex  bordered  with  hooked  bristles,  the  dorsal  disk  slightly  keeled  and 
glandular-hairy. — Known  only  frcftn  type  locality.  Point  of  BxKks,  Wyoming. 

6.  ERITRICHinM  Schrad. 

Dwarf,  cae^itoee,  mountain  perennials  with  narrow  leaves  and  small  white 
or  blue  flowers.  Corolla  rotate,  with  short  tube,  5  crests  in  the  throat,  and 
5  included  stamens.  Nutlets  divergent,  with  sharp  margin  or  winged  by  an 
acute  pectinate-toothed  border. — Omphalodes. 


Pubescence  loag  and  vfllous 1.  E.  ^„ . 

Pubescence  riiort,  serioeous-eaneBoent 2.  £.  Hawmrdn. 

1.  Eritrichimn  argentemn  Wight,  Bull.  T(ht.  Bot.  Qub  29:  411.  1902. 
Densely  cae^itose,  only  2-4  cm.  high,  closely  villous  with  long  soft  white 
hairs:  leaves  narrowly  ovate  to  narrowly  lanceolate:  flowers  terminating 
very  short  leafy  ^oots,  becoming  more  or  less  racemose:  nutlets  with  a 
pectinate-toothed  or  spinulose  dorsal  border.  OmphaUxles  nana  arttiodn. 
— ^Alpine;  in  Colorado,  Utah,  Wyoming,  and  northwestward. 

2.  Eritricliimn  Howardii  (Gray)  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  327. 
1900.  Densely  caespitoee,  serioeous-canescent  with  appressed  pubesoeoce: 
leaves  spatulate^inear,  7-15  mm.  Icmg,  crowded  on  the  tufted  branches  of  the 
caudex:  stems  short,  with  a  few  lin^  leaves,  simple  or  dichotomous,  few- 
flowered:  corolla  largo*  (7-10  mm.  broad):  nutlets  flattened  dorsalhr,  the  did^ 
smooth  or  minutely  papillose,  the  margin  acutely  angled.  Umphalcda 
Howardu,  {Eriiriehium  dongatum  Wigjit,  BulL  Torr.  Bot.  Qub  29: 408. 1902). 
Wyoming,  M<xitana,  and  westward  in  the  moimtains. 

6.  ALLOCARTA  Greene 

Small  semisueeulent  somewhat  hirsute  annuals,  with  opposite  (at  least  the 
lower)  linear  leaves,  and  several  to  many  slender  usually  depressed  branches 
from  the  luise.  Flowers,  small,  white,  racemose,  on  turbinate-thickened  pedieds. 
Calyx  5-parted.  Corolla  salverfcHm,  yeflow-throated.  Nutlets  4,  variable 
(from  smooth  to  rugose  or  even  glochidiate),  ovate  or  lanceolate. — KrfnitAia 
Fisch.  &,  Mey.  in  part. 

Fruitins  raeemes  lax 1.  i._ 

Fniitins  moemes  dense 2.  A.  N< 

1.  AOocarya  scopnkxnm  Greene,  Pitt.  1:  16.  1887.    Minutdy  \ 

hispid  or  tlie  k^ves  ^abrate  above,  branched  from  the  base;  the     „  , 

prostrate-kneading  stems  at  length  branched,  7-15  cm.  long:  leaves  finsar) 
the  floral  somewhat  elongated :  cahrx-segmoits  not  accrescent,  Unear-bneeoliifte: 
nutlets  with  ovate  neariy  bassf  sear,  slig^y  eaiinate  ventrally  and  also 


BORAGINACEAE   (bORAGE  FAMILY)  415 

dorsally  toward  the  apex,  rugulose  or  obscurely  penicillate-roughened  or 
muriciuate.  Krynitzkia  caiifomica  svbglochidiata  Gray. — ^Frequent  on  moist 
saline  soil  throu^out  our  range. 

2.  Allocarya  Nelsonii  Greene,  Enrthea  3:  48.  1895.  Similar  in  size  and 
habit,  the  pubescence  denser  and  the  hairs  with  pustulate  base;  very  pro- 
fusely branched  from  the  crown:  inflorescence  densq  in  fruit  as  well  as  in 
flower:  calyx  open,  the  segments  short:  corolla  inconspicuous:  nutlets  with 
nearly  basal  scar,  sharply  keeled  ventrally,  a  few  sharp  transverse  or  oblique 
rugulae  on  the  dorsal  side,  beset  with  mmute  hooked  or  forked  hairs  on  the 
ridges  and  obscurely  papillose  in  the  intervals. — ^Known  only  from  the  type 
locality.  Silver  Creek,  Fremont  county,  Wyoming. 

7.  CRYPTANTHE  Lehm.* 

Slender,  hirsute  or  hispid  annuals,  with  narrow  entire  alternate  leaves 
and  bractless  (sometimes  leafy-bracteate  below)  flowers  in  slender  spikes  or 
racemes.  Calyx  more  or  less  hispid,  closelj^  embracing  the  fruit  and  de- 
ciduous with  it.  Corolla  small,  often  inconspicuous.  Nutlets  4,  or  by  abor- 
tion fewer,  attached  from  the  base  upward  usually  nearly  to  the  apex,  smooth, 
muriculate  or  tuberculate,  sometimes  with  a  slight  dorsal  ridge,  the  margin 
sometimes  acute  or  even  winged. — Krynitzkia  Fisch.  &  Mey.  in  part. 

Nutlets  smooth,  li^ht  grav  or  mottled. 
Sepals  with  a  thickened  rigid  midrib. 
Branched  from  the  base. 

One  nutlet  more  persistent 1.  G.  Pattersonii. 

Nutlets  all  alike 2.  C.  ramulosissima. 

Simple  below,  paniculately  branched  above        .        .        .         .    3.  C.  Fendleri. 
Sepals  setose-hispid,  midrib  not  noticeably  thickened. 
Sepals  long-attenuate,  the  tips  open-divaricate. 

Nutlets  usually  all  matiuing 4.  C.  flexuosa. 

Nutlets  solitary 5.  C.  flracilis. 

Sepals  short,  tips  closed 6.  C.  Watsonii. 

Nutlets  roughened  or  muricate,  at  least  some  of  them. 

Nutlets  dissimilar,  one  larger  and  smooth 7.  C.  crassisepala. 

Nutlets  alike,  one  sometimes  aborted 8.  C.  multicauhs. 

1.  Cryptanthe  Pattersonii  (Gray)  Greene,  Pitt.  1: 120. 1897.  Rough-hispid, 
15-25  cm.  high;  the  several  stems  from  the  base  simple  or  sparingly  branched: 
leaves  narrowly  spatulate  or  linear:  calyx  hispid  with  pungent  bristles,  the 
lobes  linear-lanceolate  and  with  noticeably  thickened  midrib :  nutlets  ovate- 
aciuninate,  smooth,  one  of  them  disposed  to  be  more  persistent  than  the  rest, 
sometimes  but  one  maturing,  attached  from  the  base  to  the  middle  or  above. 
Krynitzkia  Pattersonii  Gray. — Plains  and  foothills  of  the  eastern  side  of  the 
Rocky  Mountains. 

2.  Cryptanthe  ramulosissima  A.  Nels.  Erythea  7:  68.  1899.  Densely 
hispid  throughout,  closely  and  intricately  branched  from  the  base  up,  the 
whole  forming  a  subspherical  mass  2-4  dm.  in  diameter:  leaves  small,  nu- 
merous, linear,  the  hau:s  with  pustulate  base:  spikes  imiserial,  crowded,  the 
flowers  in  pairs:  sepals  linear,  setose-hispid,  midrib  thickened  at  base,  5-6  mm. 
long:  nutlets  all  alike,  smooth,  subcorneal,  2  mm.  long,  ventral  groove  widen- 
ing slightly  into  an  open  basal  areola. — Southern  Wyoming. 

3.  Cryptanthe  Fendleri  (Gray)  Greene,  Pitt.  1:,120.  1887.  Erect,  pan- 
iculately oranched  from  near  the  base,  rather  rigid,  2-3  dm.  high:  leaves 
linear,  2-4  cm.  long:  spikes  slender,  bracteate  at  base:  sepals  narrowly  linear 
in  fruit:  nutlets  narrowly  ovate-acuminate,  attached  nearly  to  the  apex,  all 
maturing  and  alike,  brown,  less  than  2  mm.  long.  Krynitzkia  Fendleri  Gray. — 
Sandy  plains  in  the  Rocky  Mountains  and  westward. 

*  Besides  the  species  described,  several  others  are  occasionally  reported  from  our  range, 
among  which  may  be  named  C.  afjinis,  C.  Torreyana,  C.  amingua,  etc.  It  seems  doubtful 
whether  these  species  occur  in  our  range.  Fully  developed  material  with  mature  nutlets  is 
likely  to  show  that  those  so  reported  belong  to  one  or  the  other  of  the  species  here  de- 
scribed, or  elw  that  they  are  new  and  yet  unaescribed. 
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4.  Cryptanthf  flexnosa  A.  Xeb.  P^  hi^Md-pdbeseeiit:  stems  saofAt  or 
sereral  from  the  base,  looeely  branched  iq)ward,  erect,  or  (if  kMig>  flexuoos- 
6preadm&  15-30  cm.  long:  leaves  narrowly  oblong,  2-3  cm.  long:  fnnting 
spike  open,  bdow  with  fc^iar  bracts:  sepals  laneeolate-acuminate.  hisfMd  at 
base,  the  dps  mostly  spreading,  5-8  mm.  kmg:  nutlets  mottled,  snooth  and 
ghining  about  2  mm.  long,  the  ventral  groove  nearly  closed,  forked  at  the  base 
but  without  areola,  all  maturing. — C.  affinU  fiexwua  A.  Neb.  Bot.  Gaz.  30: 
183.  1900. — ^Xorthwest^n  Wyoming,  Utah,  and  Idaho. 

5.  Grjptantbe  gracifis  Osterh.  BuIL  Torr.  Bot.  Club  30:  236.  1903.  Slen- 
der, erect,  10-15  cm.  high,  sparselv  hispid:  leaves  ratho-  few,  oblanceolate, 
obtuse,  about  1  cm.  long,  sparsely  Iiispki:  injQoreaoaioe  pedunculate,  open  in 
fruit ;  the  flowers  snail:  calyx  densely  hi^id,  the  lobes  narrow  and  not  thick- 
ened, 3  nun.  long  in  fruit:  nutlet  solitar>%  ovate-acuminate,  smooth,  some- 
what triangular  in  cross  section,  about  2  nun.  long,  a  little  longer  than  the 
large  gynobase  to  which  it  is  attached  for  about  half  its  length. — Known  only 
from  the  tvpe  localitv,  Glenwood  Springs,  Colorado. 

6.  Onrptuithe  Watsomi  (Gray)  Oeene,  Pitt.  1:  120.  1S87.  Erect,  dark 
green,  sugfatly  hi^id,  12-25  cm.  high;  stem  simple  or  branched  from  the  base, 
lender  and  somewhat  weak:  leaves  narrowly  oblong  or  epatulate,  2-4  cm. 
long:  flowers  minute,  relatively  few,  the  fruiting  spikes  op^i,  naked  Gteepi 
at  base:  sepals  short,  only  3-A  mm.  long,  the  tips  mostly  closed:  midrib  not 
thickened:  nutlets  narrow,  subtriquetrous,  about  2  mm.  long,  attached  from 
the  base  nearly  to  the  apex,  anooth  and  fhining.  Krynilzkia  WaUonii  Gray. — 
Northwestern  Colorado  and  through  western  Wvoming. 

7.  CrypCantbe  crassisepaki  O".  &  G.)  Greeiie,  Pitt.  1:  112.  1S87.  Very 
rough-hispid,  freely  and  difl'usdy  branched  from  the  base  upward,  rather 
stout.  15-25  cm.  high:  leaves  oblanceolate  and  linear-spatulate:  calyx  very 
hispid  with  yellowish  or  fulvous  bristles,  the  sepals  greatly  thickeoHedat  base 
in  fruit,  5-8  mm.  long,  inclined  to  disarticulate  at  maturity,  forming  a  sort  of 
bur  inclosing  the  nutlets:  nutlets  ovate,  acute,  dissimilar,  3  of  them  muricate- 
granulate,  a^  1  larger  and  smooth  or  nearly  so,  attached  for  half  its  length. 
Kryniizkia  cr<Li;&isepala  Gray. — ^From  the  Rocky  Mountains  eastward  to 
Kansas  and  Nebra^^. 

8.  Oyptantbe  multicaofis  A.  Nds.  Bot.  (iax.  30:  183.  1900.  Few  to 
many-stemmed  from  the  crown  of  the  vertical  taproot;  st^ns  slender,  erect 
or  decumbcait  at  base,  sparing^  branched,  12-24  exn.  high:  leaves  l»oadly 
linear,  2-3  cm.  long:  pubescence  from  his{Hd  to  hirsute-ciliate:  spikes  slender, 
rather  dense  e\-en  in  fruit :  sepals  setoee^ii^id,  narrowly  lancedate^MBominate, 
about  5  mm.  long,  the  midrib  not  thickened:  nutlets  obscurely  rougjhened, 
ovate,  subacute,  2  nun.  long,  the  ventral  groai'e  forked  at  base  but  without 
con^^cuous  (^)en  areola,  usually  only  3  maturing. — ^Wyoming  and  pttibably 
soutnward  into  Cokxado. 

&  OREOCARTA  Greene 

Coarse  Inennial  herbs,  with  rou^  or  hi^nd  pubeseenoe,  ahemate  leaves,  and 
white  CM"  yellow  flowers  in  crowded  paniculate  or  thyrsoid  chinos.  Cbhrx 
5-parted,  open  in  fruit.  (Corolla  salverform,  5-lobed,  crested  in  thraai  and 
bearing  5  included  often  dimorphic  stamois.  Ovar>'  deeply  4-lobed,  beeoming 
a  fruit  of  4  sharp-angkd  or  wmg-margined  nutlets  which  are  atta^ied  later- 
ally to  the  p^-ramidal  reoeptade. — Krynitzkui  Fisch  ii  Mey.  in  part. 

Flowers  yeflov  or  Trith  yidlov  throst. 

Flcrven  ycHov.  in  a  spMmt«  th>-rsas 1.  O.  ilaTm. 

Fkm-en  jeDowish.  an  an  intcimpted  tkyrsos     .  .         .       2.  O.  aSata. 

Fkm-ets  Thite  wjih  yelknr  tiuoat 3.  O.  ' 

Fknrers  viute. 

Tufted  or  caespitose  perenmals. 


FroitiBc  nxjexDe  imiaertai;  natletc  srajr      .... 

Fraitiatt  raceme  btaenal;  nntkto  brotm      .... 

IisBonaeeoee  tbynoid  or  tfajnauid-|>wiii  ■■!< ,  antleto  romjh. 
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Calyx-lobes  equaling  or  exceeding  the  corollar-tube. 
Hirsute,  fulvous  above. 

Nutlets  nearlsf  smooth 6.  O.  caespitosa. 

Nutlets  conspicuouslv  roughened  .         .         .         .       7.  O.  nana. 

Bilvery-canescent;   nutlets  muricate        .         .        .        .      8.  O.  cana. 
White-sericeous,     tawny     above;       nutlets      nigulose- 
tuberculate.    . 

Floriferous  above  onlv 9.  O.  sericea. 

Floriferous  from  the  base 10.  O.  elata. 

Calyx-lobes  shorter  than  the  coroUa-tube. 
Inflorescence  terminal. 

Contracted  capitate 11.  O.  fulvocanescens. 

Compound  spicate        .         .        .'       .         .         .         .     12.  O.  cristata. 
Floriferous  throughout;  nutlets  rugose     .         .         .         .     13.  O.  Bakeri. 
Biennials  or  scarcely  more  enduring,  mostly  from  a  taproot. 
Corolla-tube  not  surpassing  the  calyx-lobes. 

Stem  simple,  or  with  smaller  branches  from  the  base;  lower 

leaves  oblanceolate 14.  O.  affinis. 

Stem  simple  or  several  from  the  base;  lower  leaves  obovate     15.  O.  glomerata. 
Stems  two  or  more  from  the  crown,  equal. 

Nutlets  sharply  rugose 16.  O.  thyrsiflora. 

Nutlets  roughly  white-papillose 17.  O.  aperta. 

Stem  strict,  stout;  inflorescence  spicate,  leafy-bracteate      .     18.  O.  virgata. 
Corollartube  surpassing  the  elongated  calyx-lobes    i        .         .     10.  O.  longiflora. 

1.  Oreocarya  flava  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  202.  1898.  White- 
pubescent  below,  fulvous  or  yellow-hirsute  upward;  stems  numerous,  tufted 
on  a  branched  lignescent  caudex,  10-25  cm.  high:  leaves 'numerous;  basal 
ones  scale-like  and  white-hairy;  stem  leaves  linear  to  oblanceolate,  3-5  cm. 
long:  inflorescence  crowded,  glomerate-spicate:  calyx  yellow-hirsute,  lobes 
linear,  half  the  lengthof  the  corolla-tube:  corolla  a  decided  yellow^  tube  about 
12  mm.  long;  crests  conspicuous,  emarginate:  stamens  and  pistils  dimor- 
phic; stamens  inserted  just  below  the  throat  or  just  below  the  middle  of  the 
tube;  style  the  length  of  the  tube  or  half  the  length:  nutlets  smooth,  ovate, 
narrowly  winged,  not  all  maturing. — Southern  desert  region  of  Wyoming. 

2.  Oreocarya  alata  (Jones)  A.  Nels.  Pubescence  short,  soft  and  appressed, 
longer  but  scarcely  hispid  in  the  inflorescence;  caudex  woody,  branched; 
stems  single  from  the  crowns,  erect,  2-5  cm.  high:  basal  leaves  crowded, 
linear-oblanceolate,  3-6  cm.  long;  those  of  the  stem  oblong-linear:  inflores- 
cence subcapitate,  with  one  or  more  small  clusters  in  the  axils  of  the  upper- 
most leaves:  calyx-lobes  linear,  shorter  than  the  corolla-tube,  fulvous-hirsute: 
corolla  yellowish,  tube  about  10  mm.  long,  at  least  twice  as  long  as  the  lobes: 
nutlets  smooth,  obtusely  and  narrowly  wing-margined. — Krynitzkia  leu- 
cophaea  alata  Jones,  Cal.  Acad.  Sci.  II.  5:  710.  1895. — Sandstone  cliffs  and 
barrens;  Utah  and  probably  western  Colorado. 

3.  Oreocarya  flavoculata  A.  Nels.  Erythea  7:  66.  1899.  Hispid-ciliate, 
loosely  tufted  on  a  branched  caudex  the  branches  of  which  are  clothed  with 
dead  leaf-bases,  1-2  dm,  high:  leaves  linear-spat ulate  to  narrowly  obovate, 
canescent:  inflorescence  crowded,  becoming  a  thyrsus  of  short  racemes, 
fulvous  and  somewhat  strigose:  sepals  lanceolate,  about  7  mm.  long:  corolla 
white  or  ochroleucous,  the  throat  and  conspicuous  oblong  crests  bright  yel- 
low; tube  slightly  exceeding  the  calyx  and  nearly  twice  the  length  of  the  oval 
lobes:  nutlets  ovate,  roughened-papillate  on  the  back.  (O.  eulophus  Rydb. 
Bull.  Torr.  Bot.  Club  31:  637,  1904.)— Southwestern  Wyoming  and  south- 
ward. 

4.  Oreocarya  multicatilis  (Torr.)  Greene,  Pitt.  3:  114.  1896.  Perennial, 
tufted,  densely  pubescent  and  somewhat  tomentose;  stems  numerous,  rather 
rigid,  3-5  dm.  high,  moderately  leafy,  bearing  a  thyrsus  of  numerous  elongated 
spikes  at  and  near  the  summit:  leaves  mostly  oblanceolate,  becoming  broadly 
Imear  upward:  spikes  appearing  uniserial  and  unilateral:  nutlets  ovate- 
trigonous,  smooth  and  shming.  Krynitzkia  Jamesii  Gray  in  part. — Southern 
Colorado  and  southward. 

5.  Oreocarya  suffruticosa  (Torr.)  Greene,  Pitt.  1:  57.  1887.  Stems 
tufted,  freely  branched,  canescently  pubescent  or  white-hirsute,  about  2  dm. 
high,  rather  rigid  and  brittle:  leaves  linear-lanceolate  or  oblanceolate,  cin- 
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ereoos  with  appreaaed  pubescenee:  fnntm^  spikes  genunate  and  iHaerial: 
sepab  ovate-ianeeoiate:  nutlets  ovate-trigonous  (a  quarter  of  a  sphere), 
polished,  red-brown,  dotted  with  idiite.  KrynUzkia  Jamtaii  Gray  in  part. — 
Southeaston  Wyoming  and  southward  in  Colorado. 

6.  Oreocarya  caespitosa  A.  Nels.  E>Tthea  7:  65.  \^^.  The  muhiciiMtal 
eaudex  densely  tufted,  often  forming  broad  mats,  the  branches  clothed  with 
dead  leaves;  stems  5-10  cm.  high,  sin^  from  the  crowns,  ample:  leaves 
numerous,  linear  to  spatulate,  5-30  mm.  long,  silky-canesoent:  infloresrence 
at  first  ca{Mtate,  in  fruit  thyrsoid-spicate,  fulvous-pubescent:  corolla  white, 
tube  scarody  equaling  the  sepals,  crests  ctmspicuous:  nutlets  narrowly  ovate, 
scarcely  roughened  on  the  back,  attached  by  nearly  the  whole  inner  margin. 
— Wyoming  and  southward. 

7.  Oreocarya  nana  Eastw.  BulL  Torr.  Bot.  dub  30:  243.  1903.  Cae^s- 
tose,  5-20  cm.  hi^  his[»d  throughout,  florifotius  nearly  from  the  base: 
radical  leaves  crowded,  oblanceolatc,  ped<^te,  1-2  cm.  long;  eauhne  leaves 
few,  similar  but  shorter  than  the  radical:  inflorescoice  ^)icate-^oinerate: 
calyx-lobes  linear-subulate,  longer  than  the  corolla-tube,  enlarging  in  fruit 
and  conniving  over  the  nutlets:  eoroQa  white,  with  prominott  crests:  nutlets 
ovate,  keeled  on  the  dc»-sal  side  and  rough  with  sharp,  transverse,  interrupted 
muriculations,  with  fine  papillae  mXerYeomg. — ^Mesa  lands;  Grand  Junction, 
Colorado. 

8.  Oreocarya  cana  A.  Xels.  Bot.  Gas.  ^4:  30.  1902.  Caudex  muhicipital, 
clothed  with  densely  pubescoit  leaf-bases;  stems  1-2  dm.  high,  simple,  softly 
pubescent:  leaves  silv^y-white  with  a  short,  close,  soft  pubesc^ioe,  hnear- 
oblanceolate,  3-7  cm.  long:  the  shcxt,  dense,  thyrsoid  spike  doe^y  fulvoos- 
hairy  (scarcely  hispid; :  sepals  linear,  5-7  mm.  kng:  tube  of  the  white  cortdla 
equaling  the  calyx:  nutlets  nanovdy  ovate,  shar^^y  an^ed,  dosdy  murica- 
late  on  back  and  sides,  ridged  on  the  back  by  a  double  row  of  minute  tubercles, 
scar  open,  lance<^te,  seldom  all  maturing. — Barren  hills  on  the  North  Platte. 

9.  Oreocarya  sericea  (Gray)  Greene,  Pitt.  1:  58.  1887.  Canescoit  below, 
more  hirsute  iq)ward  and  becoming  a  tawny  yellow;  stems  tufted  on  a  totnrhed 
caudex,  1-2  dm.  high:  leaves  spatulate,  2-4  cm.  long:  infl(»esoenee  short,  at 
first  ca{Mtate,  at  length  open  thyrscud:  con^la  white,  the  short  tube  eciualed 
by  the  oval  lobes  and  much  surpassed  by  the  hispid  linear  fruiting  sepals: 
nutlets  ovate,  subacute,  closely  muricate-tuberculate  on  the  back,  the  ven- 
tral groove  terminating  in  a  broader  basal  scar.  KrynUzkia  sericea  Gray. — 
Western  part  of  our  range  (probably)  and  westward  to  the  Sierra  Nevada. 

10.  Oreocarya  elata  Eastw.  BulL  Torr.  Bot.  Hub  30:  241.  1903.  Stems 
l-several  from  a  woody  taproot,  2-4  dm.  hi^  flcMiferous  from  the  base,  the 
axillary  clusters  becoming  sj^cate  and  the  sunmiit  of  the  st^n  branrhing  into 
a  panicle  of  bracteate  spikes:  basal  leaves  spatulate,  white  with  a  fine,  dense, 
interlaced  pubescence;  cauline  distant,  ?q'milar  but  sesale  or  darling:  calyx- 
lobes  ovate,  with  strtmg  midvein,  densely  hispid,  surpassing  the  cmoQa-tube: 
corolla  white,  the  tube  IcHiger  than  the  lobes:  nutlets  ovate,  acute  but  not 
winged  on  the  margin,  tubereulate  with  glossy-white  tubmles  which  are 
separate  or  confluent  in  irr^ulariy  transvoise  ridges. — Type  locahtj,  day 
hills,  near  Grand  Junction,  Colorado. 

11.  Oreocarya  fuhfocaneacens  (Gray)  Greene,  Pitt.  1:  58.  18S7.  Wkf- 
tomentose  and  the  m&oresceDee  yellow  hi^id-hirsute;  caudex  caespifoae; 
stems  1  dm.  or  more  high:  leaves  iinear-^ntulate,  acute:  infloresosiee  COD- 
tracted  and  subcapitate:  tube  of  the  white  corolla  much  longer  tlum  the  lobes 
and  surpassing  the  calyx,  the  crests  elongated  and  exserted.  Krymitdam 
fidtocaTieiscent  Grav. — Southern  Colorado  and  New  Mexico. 

12.  Oreocarya  ciistata  Eastw.  Bull.  Torr.  Bot.  Qub  30:  244.  1903.  Cbn- 
dex  branched  from  a  slender  woody  taproot ;  stems  slender,  2  dm.  high*  kairci 
oblanceolate-spatulate,  on  broad  petioles;  pubescence  from  cinereoas  to 
tawny  above;:  mfloiescenoe  short,  glomerate-spicate:  calyx-segments  ■lioBJ 
6  mm.  long,  ver>'  bristly,  shorter  than  the  tube  of  the  corolla:  cortda  w  ~ 
broad  orbicular  di\'isions,  the  throat-crests  prominent:  nutlets  globose, 
curved,  acutely  margined  to  the  sear,  rougjh  with  transverse  ridges  and  ■««■ 
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papillae  intervening;  scar  broad  an&  open,  and  forked  at  base. — Type  locality, 
Grand  Junction,  Colorado. 

13.  Oreocarya  Bakeri  Greene,  Pitt.  4:  92.  1899.  Densely  appressed- 
pubescent,  becoming  hispid  above;  perennial  with  stout  stems,  usually  de- 
cumbent at  base,  more  or  less  branched  and  floriferous  almost  throughout: 
leaves  petioled,  oblanceolate  to  elliptic-lanceolate:  flowers  crowded  in  the  few, 
solitary,  or  geminate  racemes,  bracted:  sepals  ovate-lanceolate,  short,  only  a 
little  longer  than  the  fruit:  nutlets  narrowly  margined,  sinuately  and  sharply 
rugose  on  the  back,  pitted  on  the  ventral  face. — Southern  Colorado. 

14.  Oreocarya  affinis  Greene.  Pitt.  3:  110.  1896.  Biennial,  15-25  cm. 
high,  with  1  stoutish,  erect,  hispia  stem  and  usually  2  or  more  small,  ascending, 
accessory  ones  from  the  base:  leaves  mostly  oblanceolate,  obtuse,  canescent 
with  a  minute  pubescence  intermixed  with  mspid  hairs  from  a  canescent  base: 
flowers  in  short  axillary  racemes,  forming  a  long  narrow  thyrsus:  corolla 
6-8  mm.  across,  the  tube  equaling  the  calyx:  nutlets  narrowly  ovate,  sub- 
acuminate,  tuberculate-rugose  on  the  back.  Krynitzkia  glomerata  Gray,  in 
part. — Southern  Wyoming,  westward  and  southward. 

14a.  Oreocarya  affinis  perennis  A.  Nels.  Erythea  7:  67.  1899.  Very 
similar  but  the  root  becoming  indurated  and  perennial:  nutlets  nearly  smooth, 
obscurely  wing-margined. — Desert  areas;  Wyoming,  and  Colorado  to  Nevada. 

15.  Oreocarya  glomerata  (Nutt.)  Greene,  Pitt.  1:  58.  1887.  Pubescence 
subtomentose,  stngose  hairs  with  pustulate  bases  intermingled,  upwardly 
becoming  densely  hispid;  stems  simple,  one  or  sometimes  more:  basal  leaves 
crowded,  short,  obovat^-spatulate,  very  obtuse  or  sometimes  retuse;  stem 
leaves  spati^te,  becoming  acute  upward:  inflorescence  and  flowers  as  in  the 
preceding:  nutlets  narrowly  ovate,  with  dorsal  ridge,  transverse  bars,  and 
numerous  tubercles.  Krynitzkia  glomerata  Gray  in  part. — Coming  into  the 
northeastern  part  of  our  range. 

16.  Oreocarya  thyrsiflora  Greene,  Pitt.  3:  111.  1896.  Strigose-hispid 
throughout,  usually  with  3  or  more  equal  stoutish  stems  from  the  crown, 
2-4  dm.  high:  leaves  oblanceolate:  thyrsus  large,  its  forked  branches  panicled: 
corolla-tube  short,  scarcely  equaling  the  short  sepals:  nutlets  about  3  nmi. 
long,  ovate,  obtuse,  sharply  but  interruptedly  rugose. — ^Frequent  on  dry 
hills;  eastern  Rocky  Mountams. 

17.  Oreocarya  apertaEastw.  Bull.  Torr.Bot.  Club  30:  241.  1903.  Probably 
perennial,  the  caudex  branched;  stems  several,  1-2  dm.  high,  branched  from 
the  base  but  the  whole  forming  a  close  thyrsus  of  2-forked  spikes;  pubescence 
gray,  setose-hispid,  and.  a  finer  indument  of  appressed  hairs:  calyx-lobes 
subulate-acuminate,  elongating  and  spreading  in  fruit:  corolla  white,  tube 
and  limb  subequal;  crests  conspicuous:  nutlets  ovate,  obtuse,  with  prominent 
dorsal  ridge  and  acutely  margined  all  around,  rough  with  glossy-white  papillae, 
the  larger  merging  into  small  papillae  and  forming  somewhat  star-shaped 
figures. — Type  locality.  Grand  Junction,  Colorado. 

18.  Oreocarya  virgata  (Porter)  Greene^  Pitt.  1:  58.  1887.  Very  hispid, 
not  at  all  canescent;  stem  strict^  3-6  dm.  high,  flowering  for  most  of  its  length 
in  short  and  dense,  nearly  sessile  clusters,  which  are  generally  much  shorter 
than  the  linear,  subtending  leaves,  and  forming  a  long,  virgate,  leafy  spike: 
corolla-tube  short,  equaled  by  the  lobes  and  by  the  sepals:  fruit  pyramidal; 
nutlets  broadly  ovate,  sparin^y  papillose.  Krynitzkia  virgata  Gray. — Eastern 
slopes  of  the  Rocky  Moimtains  m  Colorado  and  Wyoming. 

19.  Oreocarya  k>ngiflora  A.  Nels.  Erythea  7:  67.  1899.  Canescently  his- 
pid, with  a  denser  underlying  fine  puberulence,  setose-hispid  in  the  thyrsus; 
stems  1  or  more  from  the  crown  of  the  biennial  (possibly^more  enduring) 
root,  1-2  dm.  high  (including  the  thyrsus) :  leaves  mostly  basal,  spatulate, 
3-7  cm.  long:  inflorescence  occupying  nearly  the  whole  length  of  the  stem,  the 
niunerous  racemes  in  the  axils  of  the  leaf-like  bracts  (reduced  above) :  sepals 
linear,  8-10  mm.  long,  longer  in  fruit:  corolla-tube  much  exceeding  the  sepals: 
stamens  dimorphic:  nutlets  ovate,  obtuse,  3-4  mm.  long,  acute-angled,  sUghtly 
keeled  on  back,  obscurely  rugose  and  low-papillate  towards  the  margin. — 
Southwestern  Colorado. 
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•   9.  MERTEHSIA  Roth. 

Perennial  herbs,  with  ^abrous  or  minutely  lusM  or  softly  pubeaeent 
alternate  leaves  and  handsome  blue,  purple,  or  white  flowers  clusteied  in 
paniculate  racemes  or  in  cymes.  Calyx-lobes  linear  to  lanceolate,  usuaDy 
somewhat  enlarged  in  fruit.  Corc^la  tubular  to  funnelform-campaniilate;  the 
limb  Mobed;  crests  in  throat  smalL  Stamens  inserted  on  the  corolla-tube; 
anthers  included,  or  at  least  not  surpassing  the  limb.  Ovary  4-divided;  style 
slender.  Nutlets  attached  laterally,  but  near  the  base  only,  to  a  shg^tly 
elevated  receptacle,  erect,  leathery,  and  wrinkled  when  mature. 

Leaves  g^abroos  or  neariy  ao,  aometimes  papiDoae  or  othcrwiae 
rougbened. 

CoroUa-tobe  eqoalins  the  calyx 1.  M.  aliMna. 

CoroUa-tabe  about  twice  as  lone  as  the  calyx^ 

Tube  glabrous  within 2.  IL  foliosa. 

Tube  with  a  villoos  ring  within 3.  M.  eoriaeea. 

CoroUar-tube  mcHie  than  twice  as  long  as  the  ealyx. 

Leaves  crowded,  usually  glaueesoent 4.  If.  ciliata. 

Leaves  marae.  vivid  green 5.  Jf . 

Leaves  strigiUose  above,  aotnetimes  papiDoae  as  welL 
Calyx  and  ocHolla-tube  subequaL 

Stamens  induded  in  corolla-tube 6.  M. 

Stamens  exaerted  from  the  tube 7.  M.  pwpillnai. 

Caiyx  shorter  than  the  coroUa-tube. 
Low  and  tufted  'S-15  cm.  high;. 

Leaves  ovate  or  elliptic 8.  M.  ovata. 

Leaves  oblong  or  oblance-spatulate 9.  M.  TweediyL 

Taller  and  ktoaay  tufted  (20  cm.  or  more  high). 
Leaves  crowded  on  the  stems  and  at  the  base. 

^nailer  upward,  bright  green 10.  M .  yindis. 

Equably  leafy,  dark  green 11.  Jf.  eoronata. 

Leaves  open  on  stem,  few  or  wanting  below. 

Glauocacent.  rather  thick 12.  M.  laneeolata. 

Bright  green^  thin  and  large    , 13.  M.  pntmm. 

Leaves  pubescent  on  both  sides 14.  If.  Bakcri. 

1.  Mertensa  alpina  (Torr.)  Don,  Got.  Syst.  4:  372.  1838.  Smooth  and 
somewhat  glaucous,  10-15  cm.  hig^:  leaves  broadly  oblcMig  to  narrowly 
lanceolate,  obtuse  or  subacute,  3-5  cm.  long;  the  lower  numerous  and  oo 
slender  petioles  as  long  as  or  longer  than  the  blade:  flowers  crowded,  more  open 
in  fruit:  calyx-lobes  scarcely  equaling  the  tube  of  the  blue  corolla:  the  famb 
of  the  corolla  mostly  shorter  than  the  tube:  filaments  inserted  either  on  the 
margin  of  the  throat  or  about  the  middle  of  the  tube,  very  short,  narrower 
than  the  anther:  style  included. — Open  subalpine  plains  and  foothills. 

2.  Ifertensia  foliosa  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  243.  1899.  Gla- 
brous, daric  green,  2-3  dm.  high ;  root^ock  thick,  shreddy,  branched  at  summit; 
stems  numerous,  1  or  more  from  each  crown,  striate,  ascending  or  erect: 
leaves  thick,  ample,  scabrous  on  the  margins;  radical  niunaous,  eUiptie  to 
c^long,  4-7  cm,  long,  on  slender  petioles  often  twice  as  long;  cauline  crowded, 
sessile,  oblanceolate  or  (upwaraly)  lanceolate  and  acute:  panicle  crowded: 
corolla  15  mm.  long,  the  tube  slightly  exceeding  the  limb^  about  twice  the 
length  of  the  lanceolate  calyx4obes,  a  10-toothed  ring  inside  at  the  base  of 
the  glabrous  tube:  filaments  as  broad  as  the  anthers,  which  are  protruded 
from  the  conspicuously  crested  throat. — ^McHst  dopes;  western  Wyoming. 

3.  Mertensui  coriacca  A.  Xeb.  Bull.  Ton.  Bot.  Club  29:  402.  1902.  Gla- 
brous, tufted,  assurgent,  2-3  dm.  high:  leaves  <3x>wded,  thick  and  ooriaeeou^ 
with  some  £lat-t<^ped  papillae  on  the  upper  surface;  radical  obkng  or 
elliptic,  4-6  cm.  long,  on  petioles  mostly  shorter  than  the  blade;  lower  stem 
leaves  oblanceofeite,  passing  into  sessile  ovate  leaves  iroward:  flower-dusters 
terminal  and  in  the  axib  of  the  upper  leaves,  crowded  even  in  fruit:  eal^- 
lobes  triangular-lanceolate,  subciliate:  c<xx>lla  nearl^^  tubular,  limb  and 
throat  exceeding  the  tube,  the  latter  with  a  villous  nng  below  the  wimI^- 
filaments  spatulate,  broader  and  shorter  than  tl^  anthers:  nutlets  ovai^ 
coarsely  rugose.  (M.  perplexa  Rydb.  Bull.  Torr.  Bot.Qub  31:  639.  190L) 
— Alpine;  southern  Wyoming  and  southward. 

3a.  MfTtftnwa  eoriaeea  dikilata  A.  Nels.  L  c   Leas  leafy:  inflocesoenee  aon 
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open:  sepals  lance-linear:  filaments  broadly  and  spatulately  dilated. — Range 
oi  the  SDecios 

•  4.  Mertensia  ciliata  (Torr.)  Don,  Gen.  Syst.  4:  322.  1838.  Pale  and  glau- 
cescent,  glabrous  and  smooth,  very  leafy,  3-12  dm.  high:  leaves  ample,  veiny; 
cauline  oblong  or  lanceolate-ovate,  ciliate-margined,  mostly  acute,  the  upper 
becoming  acuminate;  basal  leaves  ovate  or  subcordate,  5-10  cm.  long,  petioled: 
short  racemes  panicled:  corolla  bright  blue;  the  tube  exceeding  the  limb  and 
3-5  times  as  long  as  the  ovate  or  oblong-obtuse,  ciliate  calyx-lobes:  filaments 
as  broad  as  the  anthers,  inserted  in  the  throat:  style  long  and  capillary.  M, 
sihirica  Don.     (M.  picta  Rydb.  1.  c.  638.) — ^Throughout  our  range. 

4a.  Mertensia  ciliata  polyphylla  (Greene)  A.  Nels.  Stem  strict,  closely 
and  equably  leafy.    Af.  polyphylla  Greene,  Pitt.  4:  87.  1899. — Colorado. 

46.  Mertensia  ciliata  punctata  (Greene)  A.  Nels.  Foliage  green,  nearly 
devoid  of  bloom,  the  leaves  and  pedicels  roughened-puncticulate.  M.  punO' 
totoGreene,  Pitt.  4:  88.  1899.— Colorado. 

4c.  Mertensia  ciliata  longipedunculata  A.  Nels.  Bull.  Torr.  Bot.  Club 
29:  402.  1902.  Size  of  the  species;  stems  more  freely  branched;  stem  and 
branches  few-leaved,  terminating  in  long  naked  peduncles:  calyx-lobes  ovate, 
subacute. — Eastern  Wyoming  and  southward. 

5.  Mertensia  cynoglossoides  Greene,  PI.  Baker.  3:  19.  1901.  Stems  de- 
pressed, 3-5  dm.  long:  leaves  large,  glabrous  below,  sparsely  papillose- 
scabrous  above,  ciliate-scabrous  on  the  margins;  basal  leaves  oblong,  obtuse, 
6-10  cm.  long,  petioled;  cauline  ovate  to  lanceolate,  subacute:  racemes  few, 
sparse,  often  long-peduncled:  sepals  small,  lanceolate  or  broader,  obtusish, 
hispid-ciliolate  as  are  also  the  pedicels:  corolla-tube  broad,  as  long  as  the  limb, 
3-4  times  as  long  as  the  calyx.    M,  muriculaia  Greene,  1.  c. — Western  Colorado. 

6.  Mertensia  brevistyla  Wats.  Bot.  King's  Expd.  239.  1871.  Low,  1-2  dm. 
high,  pubescent  with  short,  appressed,  rigid  hairs,  the  lower  surface  of  the  leaves 
excepted:  leaves  oblong  or  oblong-lanceolate,. very  obtuse:  flowers  in  a  loose 
panicle:  calyx  deeply  5-cleft  or  5-parted,  very  hirsute;  lobes  oblong  or  ovate- 
lanceolate,  usually  acute:  corolla-tube  short,  equaling  or  but  little  exceeding 
the  calyx,  and  rarely  as  long  as  the  deep  blue  limb:  anthers  inserted  near  the 
base  of  the  tube,  and  included  within  it:  style  very  short. — Western  central 
Rocky  Mountains. 

6a.  Mertensia  brevistyla  obtusiloba  (Rydb.)  A.  Nels.  Calyx-lobes  obtuse, 
noticeably  shorter  than  the  corolla-tube,  merely  ciUate  on  the  margins.  M, 
obtusiloba  Rydb.  Bull.  Torr.  Bot.  Club  28:  32.  1901.— Southern  Colorado. 

7.  Mertensia  papulosa  Greene,  Pitt.  3:  361.  1898.  Sparingly  leafy,  1-3  dm. 
high:  leaves  oblong,  revolute^  densely  papillose  above,  the  low  papillae  bear- 
ing a  minute,  short,  setose  hair  at  summit;  lower  face  of  leaf  smooth  and  gla- 
brous, margin  scabrous:  flowers  panicled:  fruiting  calyx  short  and  campan- 
ulate,  cleft  to  the  middle,  the  lobes  triangular,  their  margins  pubescent,  each 
lobe  traversed  by  a  strong  carinate  midnerve:  corolla  small  and  almost  tu- 
bular, the  narrow  limb  with  its  shallow  lobes  apparently  erect. — Mountains 
of  Colorado. 

7a.  Mertensia  papillosa  fusiformis  (Greene)  A.  Nels.  Root  large  and 
fusiform:  calyx  parted  to  the  base,  the  segments  crinite-hirsute:  corolla  more 
campanulate.  M.  fusiformis  Greene,  Pitt.  4:  89.  1899;  Af.  congesta  Greene, 
PI.  Baker.  2:  17.  1901.— Southern  Colorado. 

76.  Mertensia  papiUosa  lineariloba  (Rydb.)  A.  Nels.  Smaller,  the  stem 
leaves  nearly  linear^  very  closely  short-strigose  above:  pedicels  strigose: 
calyx-lobes  narrow,  merely  hispid-ciliate  on  the  margins.  M.  lineariloba 
Rydb.  Bull.  Torr.  Bot.  Club  29:  32.  1901.— Mountains  of  Colorado. 

8.  Mertensia  ovata  Rydb.  Bull.  Torr.  Bot.  Club  28:  32.  1901.  The  low 
stems  numerous  and  tufted,  1-2  dm.  high:  leaves  minutely  strigose  above, 
broadly  ovate,  20-25  mm.  long,  all  but  the  lowest  sessile:  flowers  crowded,  on 
short  pedicels:  sepals  ciliate,  shorter  than  the  corolla-tube:  corolla  10-12  mm. 
long,  tlie  tube  longer  than  the  limb  and  throat:  stamens  nearly  as  long  as  the 
corolla,  the  filaments  broader  than  the  anthers.  (Af .  Parryi  Rydb.  1.  c.  34: 
639.) — Nearly  sdpine^  among  rocks;  Colorado. 
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9.  Mertiensia Tweedyi  Rydb.  Meni.N.  Y.  Bot.Gaid.1:  336.  1900.  Stems 
low,  loosely  tufted,  decumb^it  at  base,  8-15  cm.  long:  leaves  minutely  stng- 
iUose  aiKl  ps^illose  above,  dsik  green,  c^long  to  spsSulate,  subacute:  calyx- 
lobes  lance-linear,  ciliate,  about  half  as  long  as  the  corolla-tube:  corolla  dark 
blue,  8-10  mm.  long,  limb  and  tube  subequal :  stamens  included  in  the  throat, 
filaments  very  short:  style  ^ort. — Hi^  mountains;  Wyoming  and  northwanL 

10.  Mertensia  viridis  A.  Nels.  Bull.  Torr.  Bot.  Oub  26:  244.  1899.  Root- 
stocks  woody,  creeping  in  the  crevices  among  the  rocks;  stems  slender,  rather 
weak,  decumbent  at  base,  2-4  dm.  long,  glabrous  or  ^larsely  hispiduloos: 
leaves  bri^t  green,  minutely  hi^idulous  above;  radical  oblong  to  elliptie, 
4-6  cm.  long,  on  longer  slender  petioles;  cauline  oblong,  smaller  and  acutidi 
upward:  panicle  leafy-bracteate;  peduncle  and  pedioels  slender;  corolla  about 
1  cm.  long,  the  tube  exceeding  tne  limb  and  about  twice  the  length  of  the 
sepals:  filaments  narrower  than  the  anthers. — High  rocky  summits;  Wyo- 
mmg  and  Colorado. 

11.  Mertensia  coronala  A.  Nels.  BuIL  Tcht.  Bot.  Oub  29:  403.  1902. 
Tufted,  from  large  friable  roots;  stems  shining,  assurgent,  2-4  dm.  long: 
leaves  numerous,  large  for  the  plant,  minutely  scabrous  al>ove  (the  hairs 
short,  curved,  and  sometimes  eariy  deciduous  from  the  small  pustulate 
base) ;  radical  oblong,  5-10  cm.  long,  on  petioles  2-3  times  as  kmg;  eauhne 
smaller,  and  becoming  sessile  and  ovate-lanceolate  above:  flower  dustos 
terminal  and  axillary,  at  length  open-paniculate  among  the  floral  leaves: 
calyx-lobes  triangular-lanceolate,  ^>aring^y  ciliate:  corolla-tube  rather  broad, 
5  mm.  long,  exceeding  the  calyx;  limb  shorter  than  the  tube,  the  lobes  sub- 
orbicular,  abruptly  dilated  from  the  rounded  sinus:  stamens  inserted  below 
the  conspicuous  crown  of  crests  in  the  throat;  the- filaments  broader  than  the 
anthers. — ^Western  Wyoming  to  Idaho  and  McHitana. 

12.  Mertensia  tonr4^hta  (Pursh)  DC.  Prod.  10:  88.  1846.  Minutdy 
pubescent  on  upper  face  of  leaves,  otherwise  glabrous  and  g^uoesoent;  stems 
simple  or  at  length  paniculately  branched,  2-4  dm.  hi^:  leaves  spatulate- 
oblong  to  lanceolate-linear,  3-5  cm.  long,  obtuse  to  acute,  semifleshy:  raceme 
becoming  loosely  panicled:  calyx-lobes  lanceolate,  ciliate,  one  half  to  nearly 
as  long  as  the  corolla-tube,  which  usually  exceeds  the  subcampanulate  throat 
and  limb:  c(»x>Ua-tube  hairy  at  the  base  within:  filaments  maerted  in  the 
throat,  longer  than  the  anther:  style  capillary,  nearly  as  long  as  the  ocMoIla. — 
Plains  and  open  hills;  Colorado  and  Wyommg. 

12a.  Mertensia  lanceolata  bnichTloba  (Greene)  A.  Nels.  Calyx  turbinate, 
the  broad  lobes  shorter  than  the  tube:  corolla-tube  scarcely  equaling  the  limb. 
M.  hrachyloha  Greene,  Pitt.  4:  90.  1899. — In  the  moimtains  <rf  Colorado. 

13.  Mertensia  ptatensls  Heller,  Bull.  Torr.  Bot.  Hub  26:  550.  1899. 
Stems  erect,  several  from  a  thick  rootstock,  3-5  dm.  hi^  rather  equablv 
kaify:  leaves  thin,  bright  green,  lanceolate,  mostly  acute;  lower  petic^ed, 
5-10  cm.  long;  upper  merely  foliar  bracts:  inflorescence  pubescent  with 
^ort  appressed  hairs,  especially  the  margins  of  the  linear-lanoec^ate  acute 
calyx4€^>es:  c<m>Ila  blue  or  pink,  15-18  mm.  long;  the  tube  much  surpassing 
the  calyx  and  about  equaling  the  campanulate  hmb,  which  has  short,  broad 
rounded  lobes.  (Af .  alba  Rydb.  is  an  albino  f<nin.>--Southem  Colorado  and 
New  Mexico. 

14.  Mertensia  Bakeri  Greene,  Pitt.  4:  91.  1899.  Softly  ciliate  or  viOoaB- 
pubescent  throughout,  with  appressed  or  spreading  hairs,  tufted  on  a  bnmdied 
semiwoody  caudex,  15-25  cm.  high:  basal  leaves  oblong,  subacute,  Z-h  cm. 
long,  on  longer  petioles;  stem  leaves  linear-lanceolate  or  oblanoeolate,  smafler, 
sessile  upwwl:  infioreseence  crowded,  terminal:  corolla  about  15  mm.  loog; 
the  tube  scarcely  longer  than  the  limb  and  twice  as  long  as  the  lanceolate, 
villous-ciliate  caIyx4obes:  style  fiHform,  about  equaling  the  oon^la. — Moun- 
tains of  Colorado.* 

14a.  Mertensia  Bakeri  amoena  A.  Nels.  Less  densely  pubescent,  the  calyx- 
lobes  merely  ciliate  on  margins:  crests  in  corolla-throat  inconsfncuous.  Jf. 
amoena  A.  Neb.  Bot.  Gaz.  SO:  95.  1900.~Yellow5tone  Park  and  adjaoHifc 
regions. 
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14&.  Mertensia  Bakeri  lateriflora  (Greene)  A.  Neb.  Pubescence  close  and 
canescent:  leaves  numerous,  all  linear-oblong:  flowers  smaller,  in  a  narrow 
secimd  cluster.  (Af .  lateriflora  Greene,  PI.  Baker.  3:  18.  1901;  M.  canescena 
Rydb.  Bull.  Torr.  Bot.  Club  31:  640.  1904.)— Western  Colorado. 

10.  MYOSOTIS  L.      FOBGET-MB-NOT 

Low  and  often  spreading  herbs,  with  mostly  soft  hairy  leaves,  those  of  the 
stem  sessile.  Flowers  small,  blue,  in  slender  bractless  racemes.  In  ours  the 
calyx  is  beset  with  hairs^  some  of  them  bristly  and  having  minutely  hooked 
tips.    Stamens  and  style  mcluded. 

1.  Myosotis  alpestris  Schmidt,  Fl.  Boem.  3:  26.  1793.  A  green,  softly 
hirsute  perennial,  with  slender,  tufted,  nearly  erect  stems  1-2  dm.  high:  leaves 
oblong-Unear  to  lanceolate:  racemes  densely  flowered,  bractless  when  fully 
developed;  pedicels  mostly  shorter  than  the  calyx:  calyx-lobes  erect:  corolla 
blue,  tne  Umb  6-9  mm.  broad:  nutlets  more  or  less  margined  and  carinate 
ventrall^  at  the  apex.  M.  sylvatica  alpestris  Koch. — ^Moist  open  woods  in  the 
mountams;  Colorado  and  Wyoming. 

11.  LITHGSPERMUM  L.    Gromwell.    Puccoon 

Softly  hirsute  or  hispid  herbs,  with  alternate  entire  sessile  leaves  and 
flowers  axillary  in  leafy  bracted  spikes.  Corolla  mostly  salverform  or  funnel- 
form,  yellow  or  greenish-yellow,  naked  or  pubescent  or  crested  in  the  throat. 
Stamens  5,  short,  included.  Nutlets  (in  ours)  bony,  ovoid,  smooth  and 
polished,  attached  by  their  base  to  the  nearly  flat  receptacle.  Roots  yielding 
a  violet  or  red  dye. 

Corolla-tube  not  exceeding  the  calyx 1.  L.  pilosum. 

Corolla-tube  about  twice  as  long  as  the  calyx. 

Bracts  (of  the  later  flowers)  scarcely  exceeding  the  caljrx  .        .  2.  L.  multiflorum. 
Bracts  foliar,  much  longer  than  the  calyx. 

Oblong-lanceolate •         .         .  3.  L.  Gmelinii. 

Narrowly  linear         .         .         . 4.  L.  albicans. 

Corolla-tube  more  than  twice  as  lonf;  as  the  calyx. 

Pubescence  appressed;  nutlets  pitted  ventrally  .         .         .         .  5.  L.  angustifolium. 

Pubescence  hispid,  spreading;  nutlets  not  pitted  .         .        .        .  6.  L.  asperum. 

1.  Lithospermum  pilosum  Nutt.  Joum.  Phil.  Acad.  7:  43.  1834.  Softly 
hirsute-canescent,  with  numerous  tufted,  simple,  leafy  stems,  from  a  stout 
root,  about  3  dm.  high:  leaves  linear  to  narrowly  lanceolate:  flowers  crowded 
in  a  terminal  leafy  thjrrsus:  corolla  greenish-yellow,  campanulate-funnelform, 
silky-pubescent  on  the  outside,  nearly  naked  in  the  throat,  the  tube  and  the 
calyx  subequal:  nutlets  acute,  white  and  shining. — From  Utah  to  Montana; 
extending  into  British  Coliunbia  and  California. 

2.  Lithospennum  multiflorum  Torr.  Wats,  in  Bot.  King's  Exped.  238. 
1871.  Minutely  strigose-hispid;  stems  more  or  less  tufted,  virgate  and  often 
paniculate  at  summit,  3-5  dm.  high:  leaves  linear  to  lanceolate,  often  small 
for  the  plant:  flowers  numerous,  short-pediceled;  the  later  ones  spicate: 
corolla  Ught  yellow,  tubular-funnelform,  10-^12  mm.  long;  lobes  short  and 
rounded;  crests  inconspicuous;  tube  about  twice  as  long  as  the  calyx  and  the 
bract,  somewhat  bearded  at  the  base  within. — Wyoming,  Colorado,  and  south- 
ward. 

3.  Lithospermum  Gmelipii  (Michx.)  Hitch.  Spring  Fl.  Manh.  30.  1894. 
Hispid  or  hirsute  and  at  length  rough;  stems  stoutish,  3-5  dm.  high:  leaves 
lanceolate  or  the  lower  linear;  the  floral  oblong-lanceolate  or  broader:  flow- 
ers in  short,  terminal,  leafy  racemes:  corolla  orange-yellow,  the  throat  crested, 
the  ring  at  the  base  within  bearing  10  very  hirsute  lobes  or  teeth:  stamens  and 
pistils  dimorphic:  nutlets  white  and  shining,  much  exceeded  by  the  narrow 
calyx-lobes.    L.  hirtum  Lehm. — Mostly  eastward  of  our  range. 

4.  LiUiospermum  albicans  Greenci  Pitt.  4:  91.  1899.    Related  to  the  next, 
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but  stems  only  2-3  from  the  root^  erect,  2-3  dm.  higjli  when  begimuiig  to 
blossom,  dend^  and  simple  but  tor  the  somewhat  branched  ii^oresoenee; 
pubescence  silvery-hoary  or  -strigose:  leaves  linear,  beset  with  setose  hain: 
coroUa.  only  2-3  cm.  long,  deep  vellow,  the  lobes  crenulate:  nutlets  ovate, 
smooth,  white  and  shining. — Southern  Colorado  and  probably  extending  into 
New  Mexico. 

5.  lithospennmn  angustifolimn  Michx.  Fl.  1:  130.  1803.  Minotdy 
scabrous-stngose  and  somewhat  cinereous;  stems  numerous  from  a  stout  root, 
at  first  blossoming  low  and  sin^>le  but  becoming  2-3  dm.  high  and  fredy 
branched:  leaves  linear:  flowers  pediceled,  leafy  bracted,  of  two  sorts;  the 
earlier  large,  bri^t  yellow,  salveif  orm,  with  con^la-tube  3-4  times  as  long  as 
the  calyx  and  with  conspicuous  arched  crests  in  the  throat;  the  lata*  cleis- 
togamous,  pale  yellow  and  smaller,  on  pedicels  which  are  recurved  in  fruit: 
nutlets  ovoid,  white,  shining,  keeled  and  pitted  on  the  inner  side.  (L.  Um- 
eari folium  Goldie.j — ^Dry  soil;  throughout  our  range  and  eastward. 

6.  lithospennmn  asperum  A.  Nels.  Bull.  Torr.  Hot.  Club  26:  244.  1899. 
Rou^,  the  short  spreading  hairs  often  from  pustulate  bases;  root  stout  and 
woody,  with  dark  exfoliating  baric;  stems  niunerous,  simple  or  at  length 
q>aringly  branched,  15-25  cm.  high,  brittle:  leaves  oblong  to  linear:  oocoDa 

Jrellow,  the  lobes  crenulate-erose;  crests  small;  tube  2-3  cm.  long,  3-5  times  as 
ong  as  the  linear  sepals  (flowers  not  known  to  be  cleistogamous) :  stamens 
and  pistils  probably  dimorphic:  nutlets  snooth  (obscurely  if  at  all  keeled 
or  punctate).  (L.  dlioUdum  Greene,  Pitt.  4:  92.  1899.) — SandstcMie  led|^; 
south-centrsd  Wyoming  and  Colorado. 

12.  OFOSMODIUM  Midix. 

Rather  stout  and  coarse  rou^i-hispid  or  hirsute  herbs,  with  leafy-braeteate 
flowers  crowded  in  scorpioid  spikes  and  racemes.  Calyx  5-parted.  CoroB^ 
small,  rarely  twice  the  length  of  the  calyx,  greenish-white  or  yellowish-green, 
tubular  or  tubular-funnelform,  a  ^andular  10-lobed  ring  at  the  base  of  the 
tube  within.  Style  filiform,  exserted.  Nutlets  4  (sranetimes  not  all  maturing), 
smooth,  attached  by  the  bsise. 

1.  Onosmodium  occidentale  MacKenzie,  Bull.  Torr.  Bot.  dub.  32:  502. 
1905.  Somewhat  canescent  when  young,  becoming  afmressed-hirsute;  stems 
tufted,  somewhat  diffuse,  4-8  dm.  long:  leaves  ovates^nceolate,  5-9-nbbed: 
corolla-lobes  hairy  on  the  outside:  nutlets  large,  ovoid,  qnrmgly  mtted. 
O.  caroHnianum  and  var.  moUe. — ^From  the  Rocky  Mountains  eastwara. 

101.  VERBENACEAE  J.  St.  HU.    Vervain  Family 

Herbs  or  shrubs,  chiefly  with  opposite  or  verticillate  simple  leaves  and  no 
stipules.  Flowers  (in  ours)  generally  spicate  or  capitate,  with  peraifltaity 
4-5-lobed  calyx  and  2-lipped  or  nearly  regular  corolla.  Stamens  didynatMHrna, 
inserted  on  the  corolla  and  alternate  with  its  lobes.  Style  sing^,  with  1  or 
2  stigmas;  ovary  undivided,  2-4-celled.  Fruit  dry,  separating  at  nmtoiity 
into  2-4  nutlets. 


1.  VERBEFA  L.    Verbena.    Vervain 

Herbs  with  bracted  flowers  sessile  in  sin^  or  often  panicled  spikes,  t«- 
bular  5-toothed  calyx,  and  tubular  (often  curved)  salverfcMin  ecMvlla 
somewhat  imequaUy  5-cleft  border.    Stamens  4,  included;  the  anthere  i 
times  wanting  on  the  upper  pair,  the  connective  with  or  without  a  , 
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like  appendage.     Style  short,  stigmatic  on  only  one  of  its  lobes.     Sponta- 
neous nybrids  are  known  to  be  common. 

Flowers  small,  spicate;  anthers  unappendaged. 
Spike  slender;  bracts  inconspicuous. 

Hants  fflabrate  or  sparsely  rough-hirsute  .         •  ,         .     1.  V.  hastata. 

Plants  densely  soft-pubescent 2.  V.  stricta. 

Spike  thick;  bracts  surpassing  the  flowers 3.  V.  bracteosa. 

Flowers  large,  capitate,  becoming  spicate;  anthers  of  the  longer  sta- 
mens appendaged. 

Bracts  surpassing  the  cal3rx 4.  V.  bipinnatifida. 

Bracts  shorter  than  the  calyx '.         .     5.  V.  cajiadensis. 

1.  Verbena  hastata  L.  Sp.  PI.  20.  1753.  Tall  perennial  9-15  dm.  high, 
glabrate  or  sparsely  rough-hirsute  or  scabrous:  leaves  lanceolate  or  oblong- 
lanceolate,  acuminate,  cut-serrate,  petioled,  the  lower  sometimes  hastately 
lobed  at  base:  spikes  linear,  panicled,  peduncled,  5-12  cm.  long;  flowers  blue; 
bracts  ovate-acuminate,  not  surpassing  the  flowers:  fruits  crowded  or  over- 
lapping, 2-3  mm.  high.  Blub  Vervain. — Common  from  the  Atlantic  region 
to  eastern  Wyoming  and  south  to  New  Mexico  and  Texas. 

2.  Verbena  stricta  Vent.  Descr.  PL  Jard.  Cels.  pi.  53.  1800.  Lower,  3-7  dm. 
high,  softly  cinereous  or  hoary-pubescent,  simple  or  branched:  leaves  ovate 
or  oblong,  nearly  sessile,  sharply  often  doubly  serrate,  rarely  incised,  thickish 
and  rugose- veiny,  3-7  cm.  long:  spikes  dense,  thicker,  canescent,  1-2  dm. 
long;  flowers  blue  or  purplish;  bracts  lanceolate-subulate,  about  as  long  as 
the  calyx:  fruit  larger.  Hoary  Vervain. — Extending  eastward  from  our 
range. 

3.  VerbenabracteosaMichx.Fl.  Bor.Am.  3:  13.  1803.  Perennial,  branched 
from  the  base,  diffuse  or  decumbent,  hirsute:  leaves  cuneate-oblong  or  cuneate- 
obovate,  narrowed  into  a  short-margined  petiole,  pinnately  incised  or  3Hcleft 
and  coarsely  dentate:  spikes  terminating  the  brancnes;  bracts  rigid  and  some- 
what foliaceous,  surpassing  the  flowers,  the  lowest  often  pinnatifid  or  incised: 
corolla  purplish-blue. — Plains  and  waste  grounds;  across  the  continent. 

4.  Verbena  bipinnatifida  Nutt.  Joum.  Acad.  Phila.  2:  123.  1821.  Hispid- 
hirsute,  1-3  dm.  high:  leaves  usually  4-10  dm.  long,  bipinnately  parted  or 
3-parted  into  more  or  less  bipinnatifid  divisions,  the  lobes  Unear  or  broader: 
spikes  elongated  in  age;  bracts  mostly  surpassing  the  calyx:  limb  of  bluish- 
purple  corolla  8-10  mm.  broad:  fruit  3-4  min.  high,  the  nutlets  usually 
retrorsely  scabrous  on  the  commissure. — Dry  plains  east  of  the  Rocky  Moun- 
tains from  Dakota  to  Mexico.  This  and  the  next  frequently  found  in  cul- 
tivation, though  mostly  the  hybrid  forms. 

5.  Verbena  canadensis  (L.)  Brit.  Mem.  Torr.  Club  5:  276.  1894.  Slender, 
3  dm.  high  or  less,  soft-pubescent  or  glabrate:  leaves  3-5  cm.  long,  ovate  or 
ovate-oblong  in  outline,  cuneate  at  base,  incisely  lobed  and  toothed,  often 
more  deeply  3-cleft:  spikes  pedunculate,  elongated  in  fruit;  bracts  shorter 
than  or  equaling  the  caljrx:  limb  of  reddish-purple  or  lilac  corolla  14-18  mm. 
broad:  fruit  5-6  mm.  high;  the  nutlets  minutely  white-dotted  or  nearly 
smooth  on  the  commissure.  V.  Avblelia  Jacq. — Southern  Colorado,  southward 
and  eastward. 

2.  LIPPIA  L. 

Herbs  or  shrubs,  with  spikes  or  heads  of  small  flowers  and  short  often  flattened 
2-4-toothed  or  2-lipped  calyx  inclosing  the  dry  fruit  which  separates  into 
2  nutlets.  Corolla  2-hpped,  the  upper  lip  notched,  the  lower  3-lobed.  Stamens 
4,  didynamous.    Style  short,  slencler;  tne  stigma  oblique. 

Peduncles  scarcely  longer  than  the  leaves      .                           .         .         .     1.  L.  cuneifolia. 
Peduncles  much  longer  than  the  leaves    . 2.  L.  lanceolata. 

1.  Lippia  cuneifolia  (Torr.)  Steud.  Torr.  in  Marcy  Rep.  293.  pi.  17.  1853. 
Diffusely  branched,  procumbent,  minutely  canescent  throughout:  leaves 
rigid,  cuneate-linear,  sessile,  incisely  2-6-toothed  above  the  middle:  pedimcles 
mostly  shorter  than  the  leaves;  bracts  rigid,  broadly  cuneate,  abruptly  acumi- 


426  LABIATAE   (MINT  FAMILT) 

Date:  caljTX-lobes  emargiiiate:  eonrfli^-tiibe  looger  than  the  calyx:  fruit  oblang. 
— Throughout  our  range  and  southward. 

2.  lippia  tonceotatu  Michx.  FL  Bor.  Am.  2:  15.  1803.  Creeping  exten- 
avely  or  the  branches  aso^iding,  often  rooting  at  the  nodes,  green  and 
^abrate  or  strigilloee  with  forked  hairs:  leaves  thin,  oblong^obovate  to 
lanceolate,  narrowed  at  base,  sharply  serrate  above:  peduncles  much  exceed- 
ing the  lesives;  heads  at  first  globose,  becoming  shorts vhndric;  bracts  moero- 
nate  or  pcuntless:  caljrx-lobes  linear-lanceolate:  coroUa  pale  blue,  scarcely 
longer  than  the  calyx:  fruit  globose. — From  Colorado  eastward  and  westward 
to  the  coasts. 

102.  LABIATAE  B.  Juss.    Mint  Familt 

Chiefly  herbs,  with  aromatic  punctate  f (diage,  square  stems,  and  opposite 
leaves.  Flowers  axillary,  mostly  in  cymose  clusters  which  are  often  aggre- 
gated in  terminal  ^ikes  or  racemes.  Corolla  more  or  less  bilabiate,  the  upper 
hp  2-lobed  or  entire,  the  lower  S-lobed.  Stamens  didynamoos  or  diandrous, 
inserted  on  the  tube  of  the  corolla.  Ovary  44obed  or  ^-parted,  f (Mining  in  fruit 
4  little  seed-like  nutlets  or  achenes,  surrounding  the  base  of  the  single  style 
which  is  bifid  at  apex. 

Orary  only  4-Iobed,  the  style  not  baaal;  the  small  k>be8  of  the  iqyper 

Up  united  to  the  lateral  lobes  of  the  lower    .....       1.  Teacriimi. 
Orarv  deeplv  A-parted,  the  st vie  baasl. 

Calyx  with  a  crest-^e  gibboaity  oo  the  iqyper  side     ...       2.  SeoteDana. 
Calyx  not  crested. 

Anther-bearins  stamens  4. 

Upper  (posterior)  pair  as  long  as  the  lower  (anterior)     .  3.  Mwrtha. 

Lpper  pair  longer  than  the  lower. 

Antluer  sacs  parallel  or  nearly  so 4.  AcMtedie. 

Anther  sacs  divergent. 
Coarse  erect  herbs. 

Perennial:  corolla  well  exserted 5.  NepeCa. 

Annual  or  biennial;  corolla  scarcely  longer  than  the 

calyx 6. 

Trailing  herbs 7. 

Upper  pair  shorter  than  the  lower. 

Calyx  2-lipped.  closed  in  fruit 8. 

Calyx  subequaUy  5-toothed. 

Membranous  and  inflated  in  fruit     .         •         .         .         .       9. 
Not  membranous,  unchanged  in  fridt. 

Coro4ia-tube  hairy  withm 10. 

CoroUa-tube  glabrous  within. 

Leares  anali  (about  1  cm.  long)      .         .         .         .11. 

Leaves  large  (4-8  em.  long) 12.  StachyiL 

Anther-bearing  stamens  2. 
Corolla  2-lipped. 

Connective  of  anther  laterally  dongated,  CMie  end  bearing  a 

perfect  cell,  the  other  a  modified  abortive  one  or  none     13.  Salvia^ 
Connective  short. 

Flowers  large,  in  one  or  few  dense  cafritate  dusters    .  14.  M onaidk. 

Flowers  small,  in  many  axillary  dusters   ....     15.  Hedeoma. 
Corolla  nearly  regular 16.  Lyeopoa. 

1.  TEUCRIUM  L.    Gebmaxder 

Herbs  (ours)  with  10-nerved,  5-toothed  calyx  and  tubular  corolla  with  ir- 
regular limb,  the  upper  and  lateral  lobes  subequal  and  declined,  the  lower 
lobe  much  htrger.  Stamens  4,  didynamous,  exserted  from  the  deep  cleft 
between  the  two  upper  lobes  of  the  con^la,  the  anterior  pair  the  looker;  the 
confluent  anther  cells  divergent.    Nutlets  rugoee-reticulate. 

Leaves  undivided 1.  T. 

Leaves  multifid  or  incised 2.  T. 

1.  Teucrimn  ocddentale  Gray,  Syn.  Fl.  2»:  349.  1878.    Ixwsely 
branched,  3-5  dm.  hig^:  leaves  i-5  cm.  kng,  ovate-obkmg  to 
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late,  sharply  serrate:  calyx  villous  with  viscid  hairs,  the  upper  lobes  acute: 
corolla  7-12  mm.  long,  purple,  rose,  or  cream-color. — ^From  Colorado  and  Ne- 
braska southward  to  New  Mexico. 

2.  Teucrium  laciniatum  Torr.  Ann.  Lye.  N.  Y.  2:  231.  1828.  Glabrous  or 
hirsute-pubescent,  much  branched  from  a  woody  perennial  root:  leaves  pin- 
nately  S-T-parted  into  narrow,  linear,  entire  or  2  or  3-lobed  or  toothed  oivi- 
sions,  rather  rigid;  the  floral  much  crowded,  3-parted;  the  upper  equaling  the 
flowers:  corolla  pale  blue  or  lilac,  12-20  nmi.  long,  with  spatulate  lower  lobe 
much  surpassing  the  calyx. — From  Wyoming  to  Arizona  and  Texas. 

2.  SCUTELLARIA  L.    Skullcap 

Bitter  perennial  herbs  with  blue  or  violet  flowers  in  simple  racemes  or  soli- 
tary in  the  axils.  Calyx  campanulate,  2-lipped,  the  lips  entire  and  closed  in 
fnut,  the  upper  with  a  helmet-like  appenciage  on  the  oack  (which  at  length 
becomes  enlarged  and  concave).  Corolla  2-lipped,  the  tube  ciu*ved  and  di- 
lated at  throat ;  the  upper  lip  arched,  entire  or  nearly  so;  the  lower  lip  spreading 
or  deflexed.  the  middle  lobe  broad,  the  lateral  lobes  small  and  somewhat 
united  to  tne  up{)er  lip.  Stamens  didynamous,  ascending  under  the  upper 
lip,  the  upper  pair  the  shorter;  anthers  ciliate,  those  of  the  upper  pau*  of 
stamens  2-celled,  of  the  lower  1-celled.    Nutlets  papillose  or  tuberculate. 

Flowers  in  racemes,  axillary  or  terminal 1.  S.  lateriflora. 

Flowers  solitary  in  the  axils. 
Plant  more  or  less  glandular. 

Leaves  longer  tnan  the  intemodea 2.  S.  Brittonii. 

Leaves  shorter  than  the  intemodes 3.  S.  virguiata. 

Plant  not  glandular 4.  S.  galericulata. 

1.  Scutellaria  lateriflora  L.  Sp.  PL  598.  1753.  Glabrous,  3-5  dm.  high, 
leafy:  leaves  thin,  oblong-ovate  and  ovate-lanceolate,  acuminate,  coarsely 
serrate,  rounded  at  base,  slender-petioled;  the  lower  floral  ones  of  the  temu- 
nal  racemes  similar:  flowers  small,  about  6  mm.  long,  mostly  in  lateral  ra- 
cemes: lips  of  the  corolla  short,  equal. — Widely  distributed,  but  rare  in  our 
range. 

2.  Scutellaria  Brittonii  Porter.  Bull.  Torr.  Bot.  Club  21:  177.  1894.  Glan- 
dular or  viscid-pubescent,  brancning  from  the  base,  1-2  dm.  high:  leaves  ob- 
long or  oval,  sessile  and  entire  or  th^  lowest  short-petioled  and  slightly  cren- 
ulate,  obtuse,  rather  prominently  veined  on  the  lower  surface,  1-2  cm.  long, 
mostly  longer  than  the  intemodes:  flowers  solitary  in  the  axils;  the  pedicels 
mostly  shorter  than  the  calyx:  corolla  pubescent,  blue,  20-25  mm.  long.  S. 
resinosa  Torr.  in  part. — ^Wyoming  and  Colorado  and  probably  western  Ne- 
brd-sks. 

3.  Scutellaria  virgulata  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  283.  1898. 
Similar  but  merely  puberulent,  taUer;  stems  slender,  generally  simple:  leaves 
nervosa,  green,  obscurely  puberulent;  the  lower  much  shorter  than  the  inter- 
nodes:  calyx  green  (even  the  crest):  corolla  blue,  gradually  dilated  upward, 
glabrous  in  the  throat  and  glandular-puberulent  outside:  nutlets  mmutely 
tuberculate. — From  Wyoming  to  Colorado. 

4.  Scutellaria  galericulata  L.  Sp.  PI.  599.  1753.  Nearly  glabrous  or  slightly 
pubescent,  slender,  3-7  dm.  high,  simple  or  paniculately  branched  above: 
leaves  ovate-lanceolate,  broadest  next  the  subsessile  subcordate  base,  3-5  cm. 
long,  all  but  the  upper  appressed-serrate:  corolla  puberulent.  12-18  nmi. 
long;  lower  lip  nearly  erect  and  surpassiag  the  upper. — Stream  banks;  across 
the  continent. 

3.  MENTHA  Toum.    Mint 

Odorous  herbs,  with  simple  mostly  punctate  leaves  and  small  flowers 
usually  in  close  clusters  formmg  axillary  capitate  whorls  or  interrupted  spikes. 
Caljrx  5-toothed,  tubular  or  bell-shaped.  Corolla  campanulate,  with  subequal 
lobes  and  included  tube.  Stamens  4,  equal,  with  glabrous  filaments  bearing 
anthers  with  parallel  cells.    Nutlets  ovoid  and  smooth. 
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Women  ia  tenninal  aoBum    •                                                            •        •!.  IC 
Women  in  axillary  wfaorls     •         . 2.  M. 

1.  Mentha  spicata  L.  Sp.  PL  576.  1753.  Gbbrous  peremiial  with  ereei 
stem,  2-4  dm.  ni^:  leaves  laneeolate,  shaij^y  and  unequally  serrate,  acute 
or  acuminate:  flowers  in  narrow  spikes,  with  subulate-lanGec^te  bracts:  calyx 
campanulate:  corc^  glabrous.  Bpeabjoxt. — Native  from  Europe  and  now 
common  eastward;  epaiin^y  introduced  in  our  ran^. 

2.  Mentha  canadenris  L.  Sp.  PL  577.  1753.  More  or  less  pubescent  or 
villous-hairy,  perennial  by  running  rootetocks,  1-3  dm.  hi^:  le&ves  oblong- 
ovate  to  oblong-lancec^te,  sharply  serrate,  acute,  generally  tapering  into  a 
slender  petiole:  flowers  in  sessile,  axillary  whorls  (the  uppermost  axils  flower- 
less)  :  calyx  hairy,  with  triangular-subulate  teeth  about  one  third  as  long  as 
the  tube.  Common  Wild  Mint. — Frequent  on  ditch  and  stream  banks;  acroas 
the  continent. 

4.  AGASTACHE  Clayt.    Giakt  Htbbop 

Tall  perennial  herbs,  with  serrate-petioled  leaves  and  small  flowers  crowded 
in  interrupted  spikes.  Calyx  tubular-campanulate,  15-nerved  and  obUqu^ 
d-toothed.  Corolla  bilabiate;  the  upper  hp  nearly  erect,  2-lobed;  t.-£  k>wer 
somewhat  ipreading,  3-clelt,  with  tne  miadle  lobe  crenate.  Stamens  4,  ex- 
serted,  the  mner  pair  declined  and  the  outer  shorter  pair  ascending  (so  that 
the  pairs  cross) ;  anther  cells  nearly  paralleL    Nutlets  ov<Md,  smooth. 

Leaves  pale  beneath;  floven  blue 1.  A.  anethiodata. 

Leaves  sreen  oo  both  sides;  flowcfs  lii^t  vicdet  or  purple    .         .         .     2.  A.  urticifolia. 

1.  A^astache  anethiodora  (Xutt.)  Brit.  lU.  Fl.  3:  85.  189S.  Glabrous  or 
very  mmutely  puberulent,  5-10  dm.  high:  leaves  pale  beneatii,  ovate,  oftoi 
subcordate,  acute  at  apex,  anise-scented:  spike  short  and  narrow,  scMnetimes 
leafy  below  and  paniculate:  caljrx-teeth  ovate-lanceolate,  acute,  tinged  with 
purple  or  violet:  corolla  blue,  8r-10  mm.  long,  slightly  surpassing  the  calyx. 
Lophanthui  anisatus  Benth. — ^From  the  plains  c^  the  Missouri  westward  to 
the  mountains. 

2.  Agastache  urtidfolia  (Benth.)  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  339. 
1900.  Glabrous;  stems  erect  and  ample,  5-10  dm.  high:  leaves  ^abrous, 
triangular-ovate,  obtuse  or  acute,  truncate  or  cordate  at  base,  coarsely  and 
irregularly  dentate,  3-S  cm.  long,  on  short  petioles:  spikes  dense,  3-7  cm. 
long;  bracts  linear-lanceolate,  entire  or  scHne  of  the  lower  ones  broader  and 
toothed:  calyx  campanulate,  7-10  mm.  long,  the  teeth  subequal,  nearly  as  long 
as  the  tube:  corolla  violet,  purple,  or  neariy  white,  12-14  nmi.  long.  Lophan- 
thus  urtieifolivLS  Benth. — In  the  mountains;  from  Wyoming  far  to  the  north- 
westward. 

6.  HEPETA  L.    Catmint  ob  Catnip 

A  perennial  herb  with  crenate-dentate  leaves.  Calyx  tubular  and  obHqudy 
5-toothed.  Corolla  dilated  in  throat;  the  upper  lip  erect,  concave,  emargmate 
or  cleft,  i^-ith  the  middle  lobe  largest,  eitl^r  entire  or  notched.  Stamens  4, 
ascending  under  the  upper  lip,  the  lower  pair  shorter;  anther  cells  diver]gent. 

1.  Nepeta  Cataria  L.  Sp.  PI.  570.  1753.  Erect,  branched,  and  denadty 
canescent-tomentulose  througjiout:  leaves  ovate-cordate,  coarsely  crenate- 
dentate:  flowers  in  spikes:  the  corolla  white  or  purplish,  dark-dotted,  th^bX 
12  mm.  long,  the  middle  lobe  of  the  lower  lip  crenulate. — Native  in  Europe; 
common  in  man^  parts  of  the  United  States  as  a  weed  about  dweUin^;  not 
yet  extensively  mtroduced  in  our  range. 


6.  DRACOCEPHALUM  L.    Dragon-heai> 

Coarse  herbs  with  small  blue  flowers  in  bracteate  terminal  clustera.    Caiwx 
iK»ior    1  .Vnerved.    Corolla  2-lipped-  the  upper  lip  erect,  emarginate.  tte 
i.    Stamens  4;  anther  cells  divaricate.    Nutlets  ovoid,  i 


LABIATAE  (MINT  FAMILY)  429 

1.  Dracocepfaalum  parviflorum  Nutt.  Gen.  2:  35.  1818.  Rallier  stout, 
2-7  dm.  high,  somewhat  pubescent:  leaves  lanceolate  or  oblong,  petioled, 
incisely  dentate  or  the  lower  pinnatifid-incised;  the  lower  floral  simUar:  flowers 
numerous,  in  sessile  glomerules  crowded  in  a  thick,  terminal,  leafy>bracted 
head  or  spike  interrupted  at  base;  bracts  pectinate-laciniate  aiid  the  ^eth 
aristate:  corolla  bluisn,  slender,  scarcely  exceeding  the  calyx. — Throu^out 
our  range  and  extending  eastward  to  the  Atlantic  States. 

7.  GLECOMA  L.    Ground  Ivy 

Low  creeping  herbs,  with  crenate  orbicular  or  reniform  leaves  on  long 
petioles  and  flowers  in  small  verticiUate  axillary  clusters.  Calyx  15-nerved, 
oblique  and  unequally  toothed.  Corolla  2-lipped,  the  tube  dilated  above  and 
exserted.    Anther-sacs  divergent.    Nutlets  ovoid  and  smooth. 

1.  Glecoma  hederacea  L.  Sp.  PL  578.  1753.  A  pubescent  perennial,  with 
creeping  stems  2-4  dm.  long:  leaves  1-3  cm.  in  diameter,  the  petioles  often 
equaling  or  exceeding  the  leaves:  flowers  few  in  the  clusters:  coroUa  2-3  times 
as  long  as  the  calyx;  the  upper  lip  2-lobed  or  emarginate;  the  broad  middle 
lobe  of  the  lower  Up  emarginate:  upper  stamens  much  surpassing  the  lower. 
[Nepeta  hederacea  (L.)  Trev.] — Sparmgly  introduced  in  our  range,  though 
quite  oonmion  in  other  states. 

8.  PRUNELLA  L.    Self-heal 

•  Perennial  herbs  with  petioled  leaves  and  the  small  purple  flowers  in  crowded 
leafy-bracteate  heads  or  spikes.  Calyx  10-nerved,  2-lipped;  the  upper  Up  di- 
lated and  truncately  3-toothed ;  the  lower  2-cleft.  Corolla  strongljr  2-lippea  and 
with  dilated  tube.  Filaments  forked,  one  point  of  the  fork  bearing  a  2-celled 
anther  with  divaricate  cells. 

1.  Prunella  vulgaris  L.  Sp.  PI.  600.  1753.  Stems  slender,  deciunbent- 
ascending,  1-3  dm.  long:  leaves  oblong-ovate,  toothed,  petioled  below,  sessile 
abchre:  flowers  in  dense,  bracteate,  capitate  spikes;  bracts  broadly  ovate- 
orbicular,  strongly  ciliate,  2  under  eacn  verticil  of  the  spike:  corolla  blue, 
purple,  or  violet  (rarely  white) j  about  twice  as  long  as  the  calyx. — Adventive 
from  Europe  and  widely  distributed,  but  seemingly  native  on  moist  slopes 
in  the  mountains. 

9.  PHYSOSTEGIA  Benth.    False  Dbagon-head 

Almost  glabrous  herbs,  with  lanceolate  and  callous  denticulate  or  serrate 
leaves;  the  upper  ones  sessile,  the  lowest  tapering  into  a  petiole,  floral  reduced 
to  bracts  of  the  simple  or  panicled  spikes.  Corolla  much  longer  than  the 
calyx,  showy  rose  or  flesh-color,  often  variegated.  Anthers  4,  on  villous 
filaments,  the  cells  parallel. 

1.  Physostegia  parviflora  Nutt.  Benth.  in  DC.  Prodr.  12:  434.  1848. 
Stems  rather  slender,  leafy,  3-6  dm.  high:  leaves  lanceolate  or  ovate- 
lanceolate,  denticulate:  spikes  short,  3-10  cm.  long:  calyx  short-campanulate, 
inflated-globular  in  fruit  and  with  shwt,  mostly  obtuse  teeth:  corolla  about 
12  nmi.  long. — ^From  Wyoming  northward  and  westward. 

10.  LEONURUS  L.    Motherwort 

Tall  herbs  with  dentate  or  incised  leaves  and  small  flowers  in  axillarv  ver- 
ticils. Calyx  tiu-binate,  5-nerved,  and  with  5  equal  teeth  which  are  at  length 
spiny-pointed  and  spreading.  Corolla  2-lipped ;  the  upper  lip  oblong  and  en- 
tu*e;  the  lower  3-lobed,  with  the  middle  lobe  obcordate.  Stamens  4,  ascend- 
ing under  the  upper  lip;  anther  cells  parallel.    Nutlets  truncate  and  3-angled. 
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1.  Leonimis  fttrdtnoi  L.  Sp.  PI.  584.  1753.  A  pobamkiii  perennial  5-10 
dm.  high:  leaves  long-petioled;  the  lower  suborfoicular,  dentate,  5-10  cm. 
broad;  the  upper  oblong-lanoeolate,  from  inciaelv  3-lobed  or  cleft  to  neaiisr 
entire:  corolla  varying  from  purple  to  white,  deoaely  white-woolly  on  tiie 
outside  of  the  upper  lip  and  mottled  or  spotted  on  the  lower,  an  obUque  ring 
of  hairs  on  the  tube  within. — Naturalized  from  Eiut>pe;  waste  grounds;  infie- 
quent  in  our  range  but  a  common  weed  in  the  older  states. 

ll.MOHARDELLA  Benth. 

Perennials  (ours)  with  the  aspect  of  Monarda,  but  not  with  the  same  floral 
characters,  with  entire  leaves  and  small  purple  or  white  flowers  in  terminal 
heads  which  are  subtended  by  broad,  thin  bracts.  Calyx  tubular,  5-toothed 
and  10-1  ^nerved.  Corolla  somewhat  bilabiate;  the  upper  lip  cleft;  the  lower 
3-cleft  into  narrow  similar  lobes.  Stamens  4,  somewhat  -unequal,  the  lower 
pair  the  longer;  anther-cells  at  length  divergent.    Style  2-cleft  at  summit. 

1.  MbnardeOa  muTiflora  Greene,  PL  Baker.  3:  22. 1901.  Suffrotescoit  at 
base,  the  many  slender  tufted  stems  3  dm.  long,  more  or  less  decumbent  at 
base,  or  more  depressed,  subcinereous-pubenilent:  leaves  mostly  ovate- 
lanceolate,  some  oblong-lanceolate,  all  entire,  obtusish,  per\'ele8s  except  as  to 
the  Quite  distinct  midvein,  obscurely  pubenilent,  closely  glandular-punctate, 
small,  half  as  long  as  the  intemodes,  the  largest  seldom  12  mm.  long  including 
the  short  petiole:  heads  about  18  mm.  brcKid;  bracts  scarcely  colored,  some- 
what strigosely  pubescent  along  the  veins  and  densely  white-cihate  all  around 
the  margin:  nerves  of  the  calyx  strigose-hairy,  the  short  teeth  densely  but 
shortly  setose-hirsute:  corolla  lilac-purple. — Caiion  oi  the  Gunnison  and  pixib- 
ably  extending  into  Utah. 

12.  STACHYS  L.    Woundwort 

Herbs  with  verticillate-capitate  or  loosely  clustered  spicate  flowers.  In  tJie 
following  species  the  calyx  is  equally  5-toothed  and  the  tubular  corolla  purple 
or  purple-^x>tted.  Stamens  4,  ascending  imder  the  concave  upper  lip  of  ibe 
bilabiate  coroUa;  anthers  approximate  in  pairs. 

1.  Stachys  palustris  L.  Sp.  PL  580.  1753.  From  densely  soft-pubeseent 
to  roughish-hirsute;  stems  3-10  dm.  hi^  hirsute  or  hispid:  leaves  ovate- 
lanceolate,  crenate-serrate,  4-8  cm.  long,  sessile  or  nearly  so  by  a  broad  or 
subcordate  base,  sometimes  almost  velvet y-tomentose  tieneath:  clusters  of 
the  spike  mostly  approximate,  6-10-flowered :  corolla  about  14  mm.  long,  the 
tube  not  longer  than  the  calyx-teeth,  the  upper  lip  pubescent. — Moist  bonks; 
across  the  continent. 

13.  SALVIA  L.    Sage 

Herbs  (ours)  with  flowers  in  terminal  spikes  or  narrow  racemes.  Galyx 
2-lippeJ,  naked  in  the  throat.  Corolla  blue  or  purple,  varying  to  white, 
strongly  2-lipped ;  the  upper  lip  emarginate  or  2-lobed ;  the  krwer  34obed  or 
3-cieft.  Stamens  2;  the  anterior  portion  oi  the  connective  deflexed,  linear  or 
gradually  somewhat  dilated  downward,  closely  approximate  or  connate,  and 
destitute  of  an  anther-cell.  Nutlets  smooth,  often  devek^MDg  mucilage  and 
spiral  tubes  when  wetted. 

PcrenniaJ;  pubescent  or  downy 1.  S.  FiifelMa. 

AimuaJ:  ^abrous  or  nearly  «o         . 2.  S.  " 


1.  Salvia  Pitched  Ton*,  in  Benth.  Lab.  &  DC.  12:  302.  1848.  Tomentoae- 
pubescent  or  canescent;  stem  herbaceous,  4-6  dm.  high,  erect,  simple  or 
branched  abo\^e:  leaves  oblong-lanceolate  to  linear,  acute,  subserrate,  bv- 
rowed  to  a  subsessile  base:  raceme  stmple,  elongated^  the  whorls  distMrit; 
bracts  often  equaling  the  calyx:  calyx  tomentulose-serioeous;  the  upper Bp 
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obtuse,  tmdivided;  the  lower  of  2  obtuse  lobes:  corolla  twice  or  more  longer 
than  tne  calyx:  style  bearded. — Eastern  Colorado,  eastward  and  southward. 
2.  Salvia  lanceolata  Willd.  Enum.  37.  1809.  Puberulent  or  nearly  glabrous, 
branched  from  the  base,  1-3  dm.  high:  leaves  lanceolate  or  linear-oblong, 
obtuse,  irregularly  serrate  with  obtuse  appressed  teeth  or  nearly  entire:  in- 
florescence virgate-spiciform,  interrupted;  bracts  very  small:  calyx  deeply 
bilabiate:  corolla  small,  about  8  nmi.  long,  hardly  at  all  exserted;  the  lower 
hp  nearly  twice  as  long  as  the  upper:  lower  ends  of  the  connective  dilated. — 
Eastern  Wyoming  to  Arizona  ana  Texas. 

14.  MONARDA  L.    Horsemint 

Odorous  erect  herbs  with  entire  or  toothed  leaves  and  rather  large  flowers  in 
a  few  whorled  heads  closely  surrounded  with  bracts.  Calyx  elongated,  tubular, 
15-nerved,  subequally  5-toothed,  usually  hairy  in  the  throat.  Corolla  strongly 
2-lipp«l;  the  upper  lip  oblong,  erect,  entire  or  notched;  the  lower  oblong, 
spreading,  3-lobea  at  tne  apex,  middle  lobe  narrowest  and  slightly  notched. 
Stamens  2,  inserted  in  the  tnroat  of  the  corolla,  on  elongated  ascending  fila- 
ments: the  divaricate  anthers  confluent  at  their  junction.  Nutlets  ovoid, 
smooth. 

Stamens  and  style  surpassing  the  upper  lip  of  corolla. 

Stems  nearly  glabrous 1.  M.  menthaefolia. 

Stems  short-lanate,  especially  at  the  nodes 2.  M.  Ramaleyi. 

Stamens  not  surpassing  the  falcate  upper  lip 3.  M.  Nuttallii. 

1.  Monarda  menthaefolia  Graham,  Edinb.  N.  Phil.  Joum.  1829:  347. 
Minutely  appressed-pubescent,  the  leaves  canescent  beneath;  stems  simple  or 
branched  above,  3-7  dm.  high,  tinged  with  red  or  purple:  leaves  ovate  to 
triangular-lanceolate,  4-9  cm.  long,  remotelv  serrate-dentate,  j)etioled:  in- 
volucral  bracts  leaf-uke,  more  or  less  colored  above;  heads  terminal,  purple 
to  bluish:  calvx  white  or  purple  bearded  in  throat,  about  10  nun.  long:  corolla 
strongly  bilabiate,  villous  on  the  outside:  stamens  exserted  with  the  pistil. 
M.  fistidosa  L.  in  part;  M.  atricta  Wooton,  Bull.  Torr.  Bot.  Club  25:  263. 
1898. — From  Manitoba  to  New  Mexico. 

2.  Monarda  Ramaleyi  A.  Nels.  Bot.  Gaz.  31:  398.  1901.  Very  similar  to 
the  preceding,  but  softly  and  lanately  white-pubescent,  densely  so  at  the 
nodes;  the  stems  yearly  or  quite  simple,  erect  or  somewhat  flexuous,  mono- 
cephalous,  3-6  dm.  high:  leaves  lanceolate  to  narrowly  ovate,  subcordate  or 
truncate  at  base;  petioles  short,  lanately  pubescent  as  are  also  the  midribs 
of  the  leaves:  involucral  leaves  ovate,  scarcely  purple-tinged:  calyx-teeth 
subulate,  with  a  pubescent  ring  at  base:  corolla  lavender;  lower  Up  oblong- 
elliptic,  as  long  as  the  upper,  obtuse  and  broadly  emarginate  at  apex,  with  a 
short,  broadly  linear,  cucullate  pubescent  bidentate  appendage  from  the  notch: 
the  exserted  stamens  surpassed  by  the  pistil.  (M.  comata  Rydb.  Bull.  Torr. 
Bot.  Club  28:  502.  1901.)— Central  Colorado. 

3.  Monarda  Nuttallii  A.  Nels.  Bot.  Gaz.  31:  397.  1901.  Perennial  from 
short,  slender,  of  ten  nearly  vertical  rootstocks;  stems  slender,  single  or  several 
from  the  crowns,  usually  simple,  2-3  dm.  high,  closely  puberulent:  leaves  ob- 
long, short-petioled,  remotely  serrulate,  glabrous,  2^  cm.  long,  usuaUy  some 
similar  but  much  smaller  leaves  fascicled  in  the  axils:  involucral  leaves  sim- 
ilar in  outline,  green,  with  thickened  midrib,  entire  but  noticeably  ciliate  on 
the  margin,  tapering  ^*adually  into  the  slender  awn;  verticils  2-5:  calyx- 
lobes  aristate  and  strifingly  ciliate-bearded:  corolla  white  or  barely  pinkish. 
Monarda  cUriodora  Cerv.  m  part. — ^From  southeastern  Wyoming  through 
Colorado. 

16.  HEDEOMA  Pers.    Pennykoyal 

Odorous  annuals  or  perennials,  with  small  leaves  and  loose  axillary  clus- 
ters of  flowers  often  forming  terminal  leafy  racemes.  Calyx  13-nerved,  ovoid 
or  tubular,  gibbous  on  the  lower  side  near  the  base,  bearded  in  the  throat. 
Corolla  2-lipped;  the  upper  lip  erect,  entire  or  emarginate;  the  lower  spread* 
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ing,  3-cleft.     Stamens  2  and  sometimes  2  sterile  mdimeiits  (stammodla); 
die  anther-eeUs  divergent.    Pungently  sweet-aramatie. 

HiapkHyubeseent  annnul *.         .1.  H.  hi^nda. 

On^eobs-piibenileiit  perennialfl. 

Corolla  Msrcely  surpaasuiK  th«  ealyx 2.  H.  ovata. 

Corolla  nearly  twice  as  kng  as  the  calyx 3.  H.  Dmmimwdii. 

1.  Hedeoma  hispida  Pursh,  FI.  Am.  Sept.  414.  1814.  Stems  8-15  cm. 
high:  leaves  linear,  entire,  thickish,  neariy  sessile,  crowded,  ahnost  ^abroas 
but  the  margins  hispid-ciliate:  bracts  rigid,  about  equaling  the  caljrx:  caljrx 
bilabiate,  the  teeth  subequal,  those  of  the  lower  hp  narrower  and  more  hi^ad 
than  those  of  the  upper,  about  half  the  length  of  the  oblong,  gibbous,  hispid 
tube:  corolla  blue  or  purplish,  about  6  mm.  long:  staminodia  small  or  want- 
ing.— ^From  Colorado  northward  to  Northwest  Territory. 

2.  Hedeoma  ovata  A.  Nels.  BulL  Torr.  Bot.  Club  31:  245.  1904.  Per- 
ennial,  the  slender  branches  of  the  caudex  widely  divaricate  from  the  sum- 
mit of  the  taproot;  stems  slender,  branched,  12-20  cm.  high,  puberulent  with 
recurved  hairs:  leaves  entire,  from  broadly  to  narrowly  oval,  7-15  mm. 
long,  glabrous  above,  nearly  so  below,  crowded  and  more  bract-like  upward: 
flowers  small,  cymulose  in  the  axils,  short-pediceled  and  bracteolate:  cafyz 
about  5  mm.  long,  the  lower  teeth  surpassmg  the  upper,  somewhat  hi^id- 
pubescent  on  the  tube  and  teeth:  corolla  inconspicuous,  barely  surpassing  the 
calyx,  the  upper  lip  2-lobed:  staminodia  wanting. — Type  locality,  P<Je  (Seek, 
Albany  county,  Wyoming. 

3.  Hedeoma  Drmmnondii  Benth.  Lab.  Gen.  &  Sp.  368.  1834.  Cin^eous- 
puberulent,  1-2  dm.  high,  copiously  branched:  leaves  oblong  to  linear,  ob- 
tuse, subsessile  or  narrowed  into  a  very  short  petiole:  the  subulate  bracts 
not  longer  than  the  pedicels:  calyx  hirsute  or  ni^id,  in  age  more  or  less 
curved,  not  plainly  bilabiate;  the  subulate  setaceous  teeth  at  length  all  c<hi- 
nivent,  the  lower  nearly  twice  the  length  of  the  upper:  corolla  purple,  8-12  mm. 
long,  often  nearly  twice  as  long  as  the  calyx. — Dry  slopes  and  cafions;  Wyo- 
ming and  southward  to  Texas  and  Mexico. 

16.  LYCOPUS  L.    Wateb  HoABHOuin) 

Low  perennial  herbs,  glabrous  or  puberulent.  Leaves  «harply  toothed  or 
pinnatind;  the  floral  ones  similar  and  much  longer  than  the  dense,  axiDary 
whar]s  of  small  white  flowers.  Calyx  campanuJate,  naked  in  the  throat, 
4-5-toothed.  Corolla  campanulate,  eoually  4-lobed,  scarcely  longer  than  the 
calyx.  Perfect  stamens  2,  with  pacaild  anther  sacs;  the  upper  pair  sterile 
or  rudimentary. 


1.  Lycoptis  americantis  MuhL  Bart.  FL  Phil.  Prodr.  15.  1815.  Green  and 
glabrous  or  puberulent,  with  angled  stems  2-4  dm.  hi^:  leaves  from  hnadlj 
to  narrowly  lanceolate,  s<»ne  or  all  of  them  incisely  pinnatifid,  3-6  on.  long: 
calyx  with  rigid  triangular-subulate  or  cui^idate  teeth:  corolla  small,  aeaicely 
surpassing  the  calyx:  the  upper  stamens  sterile  and  thickened  at  their  Ups: 
nutlets  small,  included  in  the  calyx.  L.  sinuatus  Ell. — ^Throu^iout  our  nn^e 
and  widely  distributed  elsewhere,  nearly  across  the  continent. 

2.  Lycoptis  asper  Greene,  Pitt.  3:  339.  1898.  Glabrate,  pubemleat  or 
even  hirsute  on  the  stoutish  erect  stem,  4-8  dm.  high,  acutely  an^ed  above: 
leaves  oblong-lanceolate,  acute  or  acuminate,  5-10  cm.  long,  very  8hai|^ 
and  coarsely  serrate  with  triangular-subulate  ascending  teeth,  sessile  or 
nearly  so,  coarsely  punctate:  calyx-teeth  lanceolate-subulate,  about  as  long  as 
the  calyx-tube:  corolla  but  little  longer  than  the  calyx:  rudnnentary  staa 
with  thickened  tips.  L.  luciduM  americanua  Gray. — ^From  the  MiaBonrii 
to  the  sea. 
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103.  SOLANACEAE  Pers.     Potato  Family 

Ourg  all  herbs  oi  various  habit,  with  alternate  or  more  rarely  opposite 
leaves  without  stipules.  Flowers  regular  and  perfect.  Calyx  5-lobed.  Corolla 
sympetalous,  more  or  less  5-lobed,  variously  arranged  in  bud  but  mostly 
plicate.  Stamens  5,  inserted  on  the  tube  and  alternate  with  the  corolla- 
lobes.  Style  and  stigma  single;  the  ovary  mostly  2-celled  and  many-ovuled 
on  a  central  placenta.    Fruit  a  berry  or  capsule. 

Fruit  a  berry. 

Fruitinc  oUyx  bladderv-inflated;  anthers  distinct. 

Corofla  ydlow  or  lighter,  often  with  daricer  center       •        •        •  l.^Phyaalis. 

Corolla  purple 2.  Quincula. 

Fruiting  calyx  closely  investing  the  fruit 3.  Chamaesaracha. 

Fruiting  calyx  not  enlarged;  anthers  oonnivent      .        .        .        .4.  Solanum. 
Fruit  a  capsule. 

Capsule  prickly        .         .         .        . 5.  Datura. 

Ci^wule  not  prickly 6.  Nicotiana. 

1.  PHYSALIS  L.    Ground  Cherby 

Herbaceous  annuals  or  perennials,  with  entire  or  sinuate-toothed  leaves  and 
solitary,  axillary,  pedimculate  flowers.  Calyx  becoming  much  enlarged  and 
membranaceous-inflated,  completely  and  loos^y  inclosing  the  fruit,  reticulate- 
veiny  and  5-angled  or  lO-costate.  Corolla  white  or  yellow,  often  with  a  dark 
center,  rotate  or  rotate-campanulate,  5-angulate  or  obscurely  5-lobed.  Stamens 
inserted  near  the  base  of  the  corolla;  the  anthers  longitudinally  dehiscent. 
Style  slender,  somewhat  bent.  Berries  juicy,  greenish,  red,  or  yellow,  with 
numerous  flattened  seeds. 

Annuals. 

Densely  pubescent;  corolla  and  berry  yellow      .         .        .         .       1.  P.  neo-mexicana. 
Glabrous  or  nearly  so;  corolla  ydlow  with  purple  center;  berry 

purple 2.  P.  ixocarpa. 

-  Perennials. 

Pubescence  simple  or  wanting  (brandied  in  no.  7). 
Leaves  glabrous. 

Corolla  yellow  with  purplish  throat;  berry  red  or  purple        .      3.  P.  philadelphica. 
Corolla  yellow  with  brownish  center;  berry  y^ow        .         .       4.  P.  longif olia. 
Leaves  sparsely  pubescent  with  flat  hairs. 

Corolla  yellow  with  brownidi  center 5.  P.  lanceolata. 

Corolla  greenish-yellow  with  dark  green  spots       .         .         .       6.  P.  polypbylla. 
Leaves  pubescent,  the  hain  branched  on  the  lower  surface       •      7.  P.  pumila. 
Pubescence  branched. 

Pubescence  dense  and  viadd-i^landular. 

Leaves  large  (5  cm.  or  more  long),  cordate-ovate;  pubescence 

long-villous •      8.  P.  heterophylla. 

Leaves  smaller,  renifonn-cordate,  finely  visdd-pubescent       .      9.  P.  hederaefolia. 
Leaves  subrotund,  densdy  glandular-viscid            .         .         .     10.  P.  rotimdata. 
Pubescence  stellate 11.  P.  Fendleri. 

1.  Physalis  neo-mexicaiia  Rydb.  Mem.  Torr.  Bot.  Club  4:  325.  1896. 
Stem  stout  and  strict,  obtusely  angled;  pubescence  fine,  dense,  short,  scarcely 
viscid:  leaves  3-5  cm.  lon^,  rather  thick,  broadly  ovate  or  orbicular,  very 
obtuse,  often  subcordate,  smuately  crenate:  peduncles  less  than  2  cm.  long: 
calyx-lobes  finely  pubescent,  lanceolate;  calyx  in  fruit  rather  firm,  sharply 
angled,  sunken  at  the  base.  P.  pubescens  in  part. — Southern  Colorado  and 
southward. 

2.  Physalis  izocarna  Brot.  Homeman,  Hort.  Hafn.  Suppl.  26.  1819. 
In  age  much  branched  and  widely  spreading;  stem  angled,  glabrous,  sparingly 
hairy  on  the  branchlets:  leaves  cordate  to  ovate,  base  cuneate  and  oblique, 
entire  or  sinuate,  3-6  cm.  long:  calyx  slightly  hairy;  the  lobes  broadly  trian- 
gular, shorter  than  the  tube:  corolla  bri^t  yellow  with  purple  throat:  fruit- 
ing calyx  roimded-ovate,  obscurely  10-ingled,  often  purple-veined,  at  last 
nearly  filled  by  the  purple  berry. — Probably  reaching  our  range  from  the 
southwest. 

3.  PhysaHs  philadelphica  Lam.  Enc.  Meth.  2:  101.  1786.  The  dichot- 
omously  branched  stem  angled,  erect,  5-10  dm.  high:  leaves  ovate  oc  \\a&- 
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rower,  narrowed  and  oblique  at  baae,  margins  entire  or  repand-dentiealaie, 
alternate  or  paired,  6-10  cm.  long:  peduncles  slender,  1-2  cm.  long:  calyx 
glabrous  or  nearly  so;  the  lobes  ovate  to  lanceolate-triangular,  about  equal- 
ing the  tube:  corolla  with  purplish  throat,  rather  large:  anthers  tinged  with 
purple:  fruiting  calyx  scmiewnat  10-angled,  simken  at  the  base,  becoming 
filled  with  the  red  berry. — Scarcely  in  our  range;  extending  eastward  to  the 
Atlantic. 

4.  Physafis  longifoHa  Xutt.  Trans.  Am.  PhiL  Soc.  II.  5:  193.  1834.  Pa-- 
ennial  from  a  thick  rootstock;  stem  usually  stout  and  tall,  4-8  dm.  high, 
branched  mostly  above,  the  branches  strict,  glabrous:  leaves  broadly  linear 
to  lanceolate  or  broader,  subentire  or  repand,  short-petioled:  peduncles  1-2 
cm.  long,  in  fruit  often  recurved:  calyx  generally  glabrous,  with  triangular- 
lanceolate  lobes  as  long  as  the  tube:  corolla  large,  yellow  with  dark  e«iter: 
anthers  yellow,  tinged  with  purple:  fruiting  calyx  ovoid,  about  3  cm.  long, 
not  sunken  at  the  base:  berry  yellow,  the  lower  portion  and  the  stipe  gluti- 
nous.   P.  lanceoUda  laevigata  Gray. — From  Wyommg  to  Mexico,  and  eastward. 

5.  PhysaHs  lanceolata  Michx.  Fl.  Bor.  Am.  1:  149.  1803.  Perennial  from 
slender  creeping  rootstock,  2-5  dm.  high,  at  length  branched  or  even  ^read- 
ing, more  or  less  hirsute  with  flat  hairs:  leaves  oblong-ovate  to  narrowly 
lanceolate,  tapering  to  the  petiole,  undulate  or  entire:  corolla  ochroleucxms, 
with  brownish  center:  cal^  commonly  strigose  or  villous,  the  lobes  triangular- 
lanceolate;  in  fruit  ovoid,  not  sunken  at  base,  slightly  10-ang^:  berry 
greenish-yellow. — Common  in  our  raujge;  widely  distr3>uted  eastward. 

6.  Physafis  polyphvlla  Greene,  Pitt.  4:  150.  1900.  A  neariy  g^rous 
perennial  1-3  am.  hi^;  stem  angular,  scabrous,  puberulent:  leaves  2-4  cm. 
long,  very  numerous,  notably  feather-veined  witn  white  fine  veins,  lance<^te 
to  linear,  glabrous  except  for  the  strigillose  margins  and  veins:  peduncles  1 
cm.  long,  deflexed  in  fruit:  corolla  greenish-yellow,  with  dark  green  ^>ot8: 
fruiting  calyx  broadly  and  acutely  ovate,  reticulate,  the  teeth  whitidi- 
puberulent. — Southern  Colorado. 

7.  Physafis  pumila  Nutt.  Trans.  Am.  Phil.  Soc.  II.  5:  193.  1834.  Near 
the  two  preceding:  leaves  thicker,  generally  broadly  ovate  and  acute  at  both 
ends,  often  somewhat  rhomboid,  entire  or  nearly  so,  rather  larger,  on  petioles 
15-25  mm.  long,  strigose  with  many-branched  hairs,  especially  on  the  lower 
surface:  calyx  hirsute,  in  fruit  oblong-ovoid,  somewhat  simken  at  the  base. — 
From  Colorado  eastward  to  the  Missouri. 

8.  Physafis  heterophylla  Xees.  Linnaea  6:  463.  1831.  Perennial  from 
creeping  rootstocks,  diffusely  much  branched,  or  at  first  erect,  villous-subviscid 
with  flat  jointed  hairs,  3-8  dm.  high:  leaves  oblong  to  cordate,  moderately 
thick,  4-6  cm.  long,  sinuate-toothed  to  subentire:  corolla  15-20  mm.  broad, 
yellow:  calyx  long- villous,  the  lobes  lanceolate,  usually  shorter  than  the 
tube:  anthers  yellow:  berry  yellow.  P.  virginiana. — Common  in  our  lan^ 
and  extending  far  eastward. 

9.  Physafis  hederaefofia  Gray,  Proc.  Am.  Acad.  10:  65.  1874.  Erect  or 
at  length  diffu^,  densely  viscid-pubescent  or  on  young  parts  more  or  lesB 
villous:  leaves  roundish-cordate  or  almost  reniform,  or  sometimes  ovate, 
coarsely  and  obtusely  angulate-toothed,  18-36  mm.  in  diameter:  corolla  about 
12  mm.  broad,  on  pedicels  4-8  mm.  long:  calyx  finely  viscid-pubescent;  in 
fruit  angled,  ovoid,  20-30  mm.  long. — Southern  Colorado  and  southward  to 
Mexico. 

10.  Physafis  rotundata  Rydb.  Mem.  Torr.  Bot.  Gub  4:  352.  1896.  F^- 
ennial,  freely  and  horizontally  long-branched  from  the  base  up,  about  2-3  dm. 
high,  broader  than  high,  closely  and  finely  granular-glandular  or  glandolar- 
pubescent,  very  leafy:  leaves  broadly  ovate  or  subrotund,  coarsely  and  ir- 
regularly dentate,  obtuse  or  acute,  2-4  cm.  long,  on  petioles  usually  less  than 
one  fourth  as  long,  peduncles  slemler,  shorter  than  the  fruiting  calyx,  divar- 
icate to  deflexed:  calyx-lobes  triangular-lanceolate,  in  blossom  lom^er  tlvB 
the  tube:  fruiting  calyx  dilated,  globose,  25-30  mm.  in  diameter,  &tineCly 
angled,  finely  reticulate-veined,  sunken  at  base :  berry  yellowish^  12-15  maou 

in  diameter. — Wyoming,  Colorado,  and  soutfawanL 
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11.  Physafis  Fendleri  Gray,  Proc.  Am.  Acad.  10:  66.  1874.  Perennial 
from  a  fl^hy  rootstock,  2-5  dm.  high;  pruinose-puberulent,  the  pubescence 
minute,  partly  simple,  partly  branched  or  stellate,  sometimes  a  little  glan- 
dular: leaves  small,  deltoid-ovate  or  slightly  cordate  to  ovate-lanceolate,  with 
abrupt  base,  the  margins  repand-undulate  to  coarsely  sinuate-toothed :  corolla 
aboirt  12  mm.  broad:  fruiting  calyx  roimded-ovate:  berry  yellow. — ^Dry  rocky 
plains;  Colorado  to  Mexico. 

2.  QUINCULA  Raf. 

A  low  perennial  herb,  with  subfleshy  sinuate  or  pinn^itifid  leaves  and  mostly 
paired,  pedunculate,  axillary  flowers.  The  angulate,  reticulate  calyx  inflated 
and  witn  connivent  lobes,  mclosing  the  fruit.  Floral  characters  much  as  in 
PhyaaliSf  but  the  veiny  corolla  rotate,  violet  or  purplish.  The  kidney-shaped 
se^s  rugose-reticulate. 

1.  Quincula  lobata  (Torr.)  Raf.  Atl.  Joum.  145.  1832.  Low,  small  and 
dififusely  branched,  young  parts  (or  on  stalks  and  calyx  densely)  scurfy- 
granuUferous,  otherwise  quite  glabrous:  leaves  oblong-spat ulate  or  oboyate. 
repand  to  sinuate-pinnatifid,  the  base  cuneately  tapenng  into  a  margined 
petiole:  corolla  violet,  the  center  with  a  5  or  6-rayed  white  woolly  star: 
globular-inflated  fruiting  calyx  strongly  5-angled.  Phyaalis  lobata  Torr. — 
From  Kansas  through  Ck>loraao  to  California. 

3.  CHAMAESARACHA  Gray 

Perennials,  with  mostl^r  narrow  entire  or  pinnatifid  leaves  tapering  into 
margined  petioles  and  filiform  naked  pedicels  soUtary  in  the  axils  and  re- 
fracted or  recurved  in  fruit.  Calyx  herbaceous,  open  at  the  mouth  but  closely 
investing  the  berry  and'  not  ribbed  or  angled.  Corolla  rotate,  5-angulate. 
Filaments  flUform,  with  separate  oblong  anthers. 

1.  Chamaesaracha  coronopus  (Dimal)  Gray,  Bot.  Cal.  1:  540.  1876. 
Green,  almost  glabrous,  or  beset  with  some  short  and  roughish  hairs,  diffusely 
very  much  branched :  leaves  lanceolate  or  Unear  with  cuneate-attenuate  base, 
varying ^from  nearly  entire  to  laciniate-pinnatifid:  peduncles  elongated:  calyx 
more  or* less  hirsute  (hairs  often  2-forked  at  tip),  the  lobes  triangular,  acute: 
corolla  yellowish:  berry  5-8  mm.  in  diameter,  nearly  white. — From  Utah 
through  Colorado  to  Texas. 

2.  Chamaesaracha  conioides  (Moricand)  Brit.  Mem.  Torr.  Bot.  Club  5: 
287.  1895.  Cinereous  with  short- viscid  pubescence:  leaves  obovate-spatulate 
or  cuneately  oblong  to  oblanceolate,  repand  to  incisely  pinnatifid:  calyx 
when  young  villous- viscid:  coroUa  pale  yellow  or  sometimes  violet-purple. 
C.  sordida  Gray. — Rare  in  our  range;  Colorado  and  southward. 

4.  SOLANUM  L.     Nightshade  and  Potato 

Ours  are  herbs  with  simple  or  rarely  pinnate  alternate  leaves.  Peduncles 
usually  solitary,  axillary  or  extra-axillaiy,'  few-flowered.  Calyx  5-parted  or 
cleft,  unchanged  but  often  enlarged  in  fruit.  Coi;olla  rotate,  with  plicate 
5-lobed  limb  and  very  short  tube.  Stamens  inserted  on  the  throat  by  short 
filaments;  the  anthers  connate,  forming  a  cone,  usuaUy  dehiscent  by  a  ter- 
minal pore.    Fruit  a  2-celled  berry. 

Pinnate-leaved  perennial l.S.  Jamesii. 

Simple-leaved;  annuals  except  No.  6. 
Plant  not  prickly. 

Peduncles  1-3-flowered;  ripe  berry  green  .         .         .         .     2.  S.  triflorum. 

Peduncles  bearing  small  umbel-like  cymes;  ripe  berry  black     .     3.  S.  nigrum. 
Plant  prickly. 

Fruit  inclosed  in  the  prickly  calyx. 

Plant  stellate-pubescent;  flowers  yellow         .         .         .         .     4.  S.  rostratum. 
Plant  glandular-pubescent;  flowers  violet      .         .         .         .     5.  S.  beterodoximi. 
Fruit  naked;  flowers  violet,  blue,  or  white        •         .        •         •    6.  8.  ela«ajp\S^OivaBg^ 
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1.  Solanitm  Jamesii  Tcht.  Ann.  Lye.  N.  Y.  2:  227.  1828.  Perennial  from 
small  tubers,  2-3  dm.  high:  leaves  pinnate;  the  leaflets  7-9,  lanceolate  to 
ovate-oblong,  smoothish,  the  lowest  often  smaller  but  with  no  small  ones 
interposed:  peduncks  cymosely  few-several-flowered:  eorollsL  white,  dee^y 
5-eleft:  fruit  not  inclosed  in  the  somewhat  enlarged  calyx.  A  relative  of  the 
potato  (S,  tuberosum),  which  is  native  in  South  America. — Mountains  of 
Colorado  to  New  Mexico  and  Arizona. 

2.  Solanum  triflorum  Xutt.  Gen.  1:  12S.  1818.  Green,  slightly  hairy  or 
nearly  glabrous,  low  and  much  spreading:  leaves  oblong,  deeply  pinnatifld, 
with  wide-rounded  sinuses;  the  lobes  7^9^  lanceolate,  entire  or  dentate:  pe- 
duncles 1-3-flowered:  corolla  small,  white,  a  little  longer  than  the  6-parted 
persistent  calyx:  berries  green,  10-12  mm.  in  diameter,  cm  nodding  p^licek. 
Wild  Tomato. — .Abundant  and  int>lific;  throu^out  our  range  cm  the  plains, 
mostly  in  waste  and  cultivated  ground. 

3.  Solanum  nigrum  L.  Sp.  PL  186.  1753.  Low  annual,  much  branched 
and  often  spreachng,  nearly  glabrous,  rough  on  the  angles:  l^ives  cnrate, 
repand-dentate:  flowers  white,  in  small  umbel-like  lateral  clusters,  droofMng: 
calyrx  spreading,  shorter  than  the  corolla:  filaments  hairy:  berries  black  wbm 
ripe,  7^  mm.  in  diameter.  (S.  interim  Rydb.  Bull-  Torr.  Bot.  Club  31:  641. 
1901.)  CoMiiox  Nightshade. — In  our  range  an  intrcxluced  weed  in  waste 
ground. 

3a.  Solanum  nigrum  villosmn  Mill.  Low,  somewhat  viscid-pubescent: 
leaves  angulate-dentate:  berries  varying  from  yellow  to  black.  [5.  vUUwum 
(Mill.)  Lam.] — .\dventive  and  infrequent. 

4.  Solanum  rostratmn  Dunal,  Sol.  234.  pi.  24.  1813.  Densely  hoary  or 
yellowish  with  stellate  pubescence  and  armed  with  yellow  prickles:  leaves 
ovate  or  oval  in  outlii^,  deeply  and  irregulariy  pinnately  lobed  or  often 
1-2-piniiatifid:  corolla  yellow,  about  25  mm.  broad,  the  lobes  ovate:  stamens 
and  style  declined,  the  lowest  stamen  larger  and  longer  and  with  an  incurved 
beak:  fruit  inclosed  by  the  close-fitting  and  horridly  prickly  calyx.  Buffaix> 
Bur. — Indigenous  in  our  range  on  sandy  plains;  eastward  becoming  a  weed. 

5.  Solanum  heterodoxum  Dunal,  Sol.  235.  pi.  25.  1813.  Pubescent  with 
gjand-tipped  simple  hairs,  with  a  few  5-rayed  cmes  on  the  upper  face  of  the 
irregulariy  or  interruptedly  bipinnatifid  leaves,  which  are  armed  with  j^Skm 
subulate  prickles;  stems  branched,  3-8  dm.  high:  corolla  violet,  3-4  cm.  broad, 
5-cleft  and  scHnewhat  irregular;  the  lobes  ovate-acinninate:  stamens  unequal, 
the  larger  one  violet,  the  others  yellow:  fruit  as  in  the  preceding. — ^From 
Coloracio  to  Texas. 

6.  Solanum  elaeagnifoUum  Cav.  Icon.  3:  22.  1794.  Silvery-eanesooit  with 
dense,  scurf-like  stellate  pubescence;  stem  branched,  armed  with  sharp  pridkks 
which  are  rarely  wanting:  leaves  oblong-lan<^eolate  to  linear,  4-10  cm.  kmg: 
flowers  on  short  stout  peduncles:  the  corolla  angulate,  5-lobed:  cadyx-lobes 
slender:  berry  at  first  green,  then  yellow,  finally  black,  an  reflexed  pedicels, 
about  10  mm.  in  diameter. — Frequent  in  Colorado;  extending  to  Kanaaiy  ^nd 
Texas.  

6.  DATURA  L.    Thorn  Apple 


Rank  narcotic-poisonous  weeds,  with  ovate  leaves  and  large  showy  i 
cm  short  peduncles  in  the  foiks  of  the  branching  stem.  Calyx  prismalie  cr 
tubular,  5-toothed,  sepsSating  transversely  above  the  base  in  fruit.  Coralla 
funnelform  with  a  large  and  spreading  5  or  10-t<x>thed  plaited  border.  Fmh 
a  globular  or  ovate  prickly  capsule,  4-valved,  2-ceUed,  with  2  thick  placentae 
projected  from  the  axis  into  the  middle  of  the  ceOs.    Seecb  large  and  flat. 

Stem  purple;  flowers  violet  or  fanrendcr 1.  D.  TatllA. 

Stem  green;  flowers  white. 

Leaves  irregnfatriy  sinuate-Iobed 2    D.  £ 

Leaves  onequaily  ovate,  repaad-entire 3.  D. 

1.  Datura   Tatula   L.   Sp.   PI.   Ed.   2.  256.  1762.     Sparingly 
moderately  stout,  3-12  dm.  high;  stem  purple:  leaves  sinuat 

the  lobes  acute:  flowos  aJbout  1  din.  Icxig,  violet  or  lavi 
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prismatic:  capsule  ovoid,  spinose-prickly,  4-5  cm.  high. — ^An  introduced  weed 
m  fields  and  waste  places. 

2.  Datura  Stramonium  L.  Sp.  PI.  179.  1753.  Quite  similar  but  less  pu> 
bescent;  stem  stouter,  green:  leaves  ovate,  acute  or  acuminate,  narrowed  at 
base,  sinuate  or  angulate  toothed:  flowers  white:  calyx  half  as  long  as  the 
corolla:  capsule  as  in  the  preceding.  Jamestown  or  Jimson  Weed. — ^Fre- 
quent as  an  introduction  about  old  buildings  and  in  bam  lots. 

3.  Datura  meteloides  DC.  Prodr.  13:  544.  1852.  Pruinose>glaucescent 
with  minute  puberulence  or  pubescence:  leaves  unequally  ovate,  repand  to 
entire:  calyx  cylindrical,  about  7.5  cm.  long:  corolla  white  or  suffused  with 
violet,  sweet-scented,  1.5-2  dm.  long:  pod  thickly  armed  with  short  equal 
prickles,  nodding  on  the  short  peduncle. — Extending  through  Colorado; 
probably  indigenous  in  the  southern  portion,  as  it  is  in  the  Texas-Arizona  belt. 

6.  NICOTIAlf  A  L.    Tobacco 

Acrid-narcotic  mostly  clammy-pubescent  herbs,  with  ample  leaves  and 
racemed  or  panicled  flowers.  Caljrx  tubular-campanulate,  5-cleft.  Corolla 
funnelform  or  salverform,  usually  with  a  long  tube  and  5-lobed  plaited  border. 
Stigma  capitate.  Capsule  2-celled,  2-4-valved  from  the  apex.  Seeds  nu- 
merous, mmute. 

'  Stem  leaves  petioled 1.  N.  attenuata. 

Stem  leaves  sessile 2.  N.  trigonopbylla. 

1.  Nicotiana  attenuata  Torr.  inWats.Bot.  King's  Exped.  276. 1871.  Stem 
3-5  dm.  high:  leaves  all  on  naked  and  mostly  slender  petioles,  acute  or  sub- 
obtuse  at  base;  the  lower  ovate  or  oblong;  the  upper  oblong-lanceolate  and 
attenuate-acuminate  to  linear-lanceolate  or  Unear:  corolla  dull  white  or 
greenish,  slender  salverform,  not  enlarged  at  the  throat;  the  tube  3-4  cm. 
long;  the  limb  8-10  nmi.  broad:  filaments  equally  inserted  low  down  on  the 
tube. — In  dry  ground;  from  Colorado  to  Idaho  and  California. 

2.  Nicotiana  trigonophylla  Dunal,  in  DC.  Prodr.  13:  562.  1852.  Viscid- 
pubescent,  4-6  dm.  high:  leaves  sessile  or  the  lower  tapering  to  a  winged 
petiole,  obovate-oblong  to  oblong-lanceolate,  sometimes  with  a  cordate  or 
auricled  base,  3-10  cm.  long:  inflorescence  at  length  loosely  paniculate- 
racemose:  corolla  greenish-white  or  yellowish,  about  18  mm.  long,  somewhat 
pubescent,  the  sinuately-lobed  limb  about  8  mm.  broad. — Probably  extend- 
mg  into  southern  Colorado  from  Texas  and  New  Mexico. 


104.  SCROPHULARIACEAE  Lindl.    Figwort  Family 

Herbs,  shrubs,  or  rarely  trees  (ours  herbs  or  rarely  shrubs)  with  exstipulate 
leaves.  Calyx  variously  toothed,  cleft,  or  parted.  Corolla  sympetalous  (rarely 
wanting),  moae  or  less  irregular,  the  limb  2-lipped  or  nearly  entire  and  the 
lobes  imbricated  in  the  bud.  Stamens  didynamous  (or  perfect  stamens  only  2, 
rarely  5),  inserted  on  the  corolla-tube  and  alternate  with  the  lobes;  the  anther 
sacs  sometimes  unequal,  or  confluent,  or  reduced  to  one.  Pistil  1 ;  the  ovary 
2-celled,  becoming  a  2-celled  many-seeded  capsule  with  central  placentae. 

Anther-bearing  stamens  5;  leaves  alternate 1.  Verbascum. 

Anther  bearing  stamens  4  or  2. 

Corolla  spurred  or  saccate  at  base  on  the  lower  side  .         .         .2.  Linaria. 

Corolla  not  spurred,  but  sometimes  somewhat  ventricose  or  gibbous. 
Stamens  5,  four  anther  bearing,  the  fifth  often  rudimentary. 

Sterile  stamen  reduced  to  a  scale  or  gland  on  the  upper  side  of 
the  corolla-tube 
Small  annuals;  peduncles  1 -flowered;  corolla  gibbous  at  base; 

seeds  solitary  or  few 3.  CoUinsia. 

Coarse  perennials;  peduncles  several-flowered;  corolla  some- 
what ventricose;  seeds  numerous     4   Scrophularia 
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Sterile  atoiiien  eofMpicuoas.  doncvtadL 

Calyx  deeply  5-parted  or  dirided 5.  PentetanoB. 

Cmkyx  obtuady  5-lobed 6.  Chicmofifaila. 

Stamens  all  antber4>eannK. 

Stamens  2  (in  No.  7  also  a  pair  of  sterile  rudiments). 

Cklyx  of  5  nearly  distinct  lobes 7.  Gratiola. 

CUyx  4-parted. 

Leaves  alternate,  mostly  baaal 8.  STnth^rnsL 

Leaves  opposite,  at  least  the  lower  .      9.  \  eroniea. 

Stamens  4. 

Corolla  reKular  or  neariy  so. 

Stemleas.  small,  mud-loriiu;  or  aqnatie  plants    .  .10.  Limoaella. 

Stems  erect,  nraally  biancbed 11.  Gerazdia. 

Corolla  distinctly  bUabiate. 

Stamens  not  inclosed  in  the  tipper  lip 12.  Mimiilna. 

Stamens  aseendinc  under  or  inHneed  in  the  opper  Up. 
Anther-cells  equal,  parallel. 

Calyx  inflated  aiKi  veiny  in  fruit:  leaves  opposite  13.  Rhinantbos. 

Calyx  not  inflated:  leaves  alternate  or  verticillate  14.  Pedicularis. 

Anther-cells  unequal,  one  pendulous  by  its  apex. 

Lips  of  the  eorcrila  very  unequal  .15.  CkstiQeia. 

L^pe  of  the  corolla  eqinl  or  nearly  so. 

Calyx  nearly  equally  4-lobed,  i.  e..  the  lips  deeply 

deft 16,  Orthoeazpoa. 

Calyx-lips  not  deft,  the  lower  sometimes  wanting  17.  CordylaiitlnH. 

1.  VERBASCUM  L.     MtixEix 

Tan  and  tisuany  woolly  biennia]  herbs,  with  alternate  leaves  (those  of  the 
stem  sessile  or  decurrent)  and  flowers  in  lar@e  terminal  spikes  or  racemes. 
Odyx  5-parted.  Corolla  rotate,  5-lobed,  the  lobes  broad  and  romided  and 
but  little  unequal.  Stamens  5,  all  (or  cmly  the  upper  3j  filaments  wocrfly. 
G^sule  globular,  many-seeded. 


Plant  stout,  densdy  wocUy 1.  V.  _ 

Plant  sieiMler.  slabnUe 2.  V.  Blattaria. 

1.  Vefliascitm  Thapsus  L.  Sp.  PL  177.  1753.  Densely  wooDy  throtighout 
with  branched  hairs,  5-15  dm.  hi^;  stem  stout,  simple,  winded  by  the  de- 
current  bases  of  the  large,  oblong,  acute  leaves:  flowers  yellow,  in  a  pn^oo^ed 
and  very  dense  cylindrical  spike:  stamens  unequal,  the  3  upper  hairy:  capsule 
5-6  mm.  in  diameter,  with  nimierous  rugose  seeds.  O)]0fox  Mullein. — ^A 
Tery  widely  introduced  weed,  now  found  in  manv  places  within  our  ran^. 

2.  Veftascttm  Blattaria  L.  1.  c.  178.  Green  and  smoothi^  slender,  3-6  cfan. 
hi|jh:  lower  leaves  petioled,  oblong,  doubly  serrate,  sometimes  lyre-shaped, 
the  upper  partly  clasping:  raceme  loose;  flowers  yellow  or  white  with  a  tin^ 
of  purple:  filaments  all  bearded  with  vudet  wooL — ^A  native  of  Eurc^ie;  laie 
in  our  range;  roadsides  and  waste  places. 

2.  LDfARIA  L.    Toadflax.    BrrTCR  axd  Eggs 

Herbs  with  ahemate  leaves  or  the  lower  opposite  and  flowers  in  «JptMipy 
^ikes  or  racemes.  Calyx  5-parted.  Corolla  per^nate.  the  prominent  palate 
often  nearly  closing  the  throat,  spurred  at  the  base  on  the  loiter  ade.  Sta- 
mens didynamous.  Capsule  thin,  opening  below  the  summit  by  one  or  two 
pores  or  chinks. 

Fknrers  bine 

Flowers  yellow 


1.  linaria  canadensis  (L.)  Dumont,  Bot.  Cult.  2:  96.  1802.  Slender  and 
^abrous,  1-8  dm.  high:  leaves  flat,  oblong  to  linear,  alternate  on  the  et«ei 
flowering  stems,  opposite  or  wh(»ied  on  tl^  procimibent  sterile  shoots  from 
the  base:  flowers  small,  blue,  in  a  naked  terminal  raceme;  pedicels  ereet^  not 
longer  than  the  filiform-curved  spur  of  the  corolla. — Ratho'  infeqoent;  sandy 
gravel] v  soil;  southern  part  of  our  range. 

2.  linariaTolgarisMill.  Card.  Diet.  Ed.  8.  1768.  Perennial,  erect,  2-5  dm. 
high:  leaves  alternate,  very  numerous,  pale,  linear  or  nearly  so:  flowera  m a 
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terminal  raceme,  vellow,  2-3  cm.  long;  the  spur  slender-subulate:  seeds  winged. 
— ^Fields  and  roadsides;  rare  in  our  range. 

3.  COLLINSIA  Nutt. 

0\u^  a  low  winter  annual,  with  simple  opposite  sessile  leaves  or  the  upper 
verticillate  and  flowers  solitary  or  verticillate  in  the  axils.  Corolla  deeply- 
bilabiate;  the  upper  Up  2-cleft;  the  lower  3-lobed  with  the  middle  lobe  con- 
dupUcate  into  a  keel-shaped  sac  which  incloses  the  4  declined  stamens  and 
style.  Upper  pair  of  filaments  inserted  higher  than  the  other;  anther  cells 
confluent;  a  gland  near  the  base  of  the  corolla  represents  the  fifth  stamen. 
Capsule  ovoid  or  globose. 

1.  Collinsia  tenella  (Pursh)  Piper,  Contrib.  Nat.  Herb.  11:  496.  1906. 
Diffuse  or  spreading,  7-15  cm.  hign:  leaves  oblong  to  lanceolate,  mostly  ob- 
tuse, 1-2  cm.  long;  the  lower  opposite  and  petioled;  the  upper  sessile;  the 
floral  often  whorled:  flowers  pediceled,  soUtary  or  2-5  in  the  upper  verticils: 
corolla  5-7  mm.  long,  exceeding  the  lanceolate  calyx-lobes,  blue  or  bicolored 
(blue  and  white):  ^nd  small,  capitate,  short-stipitate.  C.  parviflora. — 
Widely  distributed;  throughout  our  range  and  eastward  and  westward. 

4.  SCROPHULARIA  L.    Figwort 

Rather  coarse  perennial  herbs  with  opposite  leaves  and  small  yellowish- 
green  or  purplish  flowers  in  terminal  paniculate  cymes.  Calyx  5-parted. 
Corolla  irregular;  the  tube  ventricose-globular;  the  lobes  unequal  (4  erect  and 
the  fifth  reflexed  or  spreading).  Anther-bearing  stamens  4,  declined;  the 
fifth  reduced  to  a  sterile  scale  on  the  roof  of  the  corolla-tube.  Capsule  ovoid; 
seeds  rugose.  ^ 

1.  Scrophularia  occidentalis  (Rydb.)  Bickn.  Bull.  Torr.  Bot.  Club  23:  315. 
1896.  More  or  less  soft-pubescent  and  glandular;  stems  stout,  5-12  dm.  high: 
leaves  ova^  or  slightly  cordate  at  base,  acute  or  acuminate,  5-15  cm.  long, 
doubly  and  sharply  serrate  or  incised,  often  with  fascicles  ot  smaller  leaves 
in  their  axils:  thyrsus  with  short  branches;  flowers  numerous:  calyx-segments 
rounded-elUptical,  obtuse,  slightly  margined:  sterile  filament  very  broad, 
reniform,  stipitate.  S.  nodosa  marylandica. — ^Alluvial  soils;  Dakota  to  Col- 
orado and  far  westward. 

■f  6.  PENTSTEMON  Soland.    Beard-tongue 

Perennial  herbs  or  more  rarely  low  shrubs  with  opposite  leaves  (upper 
sessile  and  mostly  ckusping)  and  generally  showy  thyrsoid  or  racemose- 
panicled  flowers.  Calyx  5-parted,  the  tube  narrow  or  more  or  less  campanulate- 
mflated.  Corolla  irregular,  with  elongated  and  often  ventricose  tube ;  the  limb 
2-lipped.  Stamens  5,  four  of  them  didynamous  and  normal,  the  fifth  sterile, 
equaling  or  surpassing  the  others,  usually  flattened,  either  naked  or  bearded; 
anther  cells  often  divergent  and  becoming  confluent  at  apex.  Style  fiUform 
and  tipped  with  the  small  capitate  stigma.  Capsule  ovoid-acute  to  globose; 
seeds  numerous. 

Anther-cells  not  confluent,  but  dehiscent  from  the  base  nearly  or 
quite  to  the  apex. 
Corolla  red;  anthers  glabrous  (except  in  No.  3). 
Corolla  strongly  bilabiate. 
Sterile  filament  glabrous. 

Corolla  bearded  in  throat 1.  P.  barbatus. 

Corolla-throat  glabrous  or  nearly  ao 2.  P.  Torreyi. 

Sterile  filament  hairy 3.  P.  tricbander. 

Corolla  but  slightly  bilabiate 4.  P.  Batonii. 

Corolla  blue  or  violet. 

jPlant  mostly  glabrous, or  glaucous. 
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10.  P. 


11. 

7. 


htKvm  oblonc  to  narrowiy  Imneeoiate. 
Stems  strict  and  dender. 

Anthers  eomooe       .         .         •         • 
Anthers  short-hirsute      .         •         • 
Stems  sseendinc-ereet.  stoat. 

Few-flowered;  mostly  low  and  dwarf 
Many-flowered;  taller 
Leaves  obkmc  to  ovate  or  snbeordate    • 
Plant  pruinose-pubemlent. 

Conflpieaoualy  so 

Obsetirely  so. 
Stems  dender.  strict  ... 

Stems  stoat,  decambent 
Anther-<reils  confluent,  beins  dehiscent  from  the  base  through 
junction  at  the  apex. 
Plant  glabrous  throughout. 

Distinctly  suffrutesoent  at  base. 

Anthers  comose 

Anthers  gJabrous    .         .         .        •         • 
Herbaceous  to  the  ground  (or  nearly  so). 
Upper  stem  leaves  oblong  to  linear. 
Plant  tall,  a-12  dm.  h«h 
Plant  low.  mostly  less  than  3  dm.  high. 
Floral  leaves  enlarged 
Floral  leaves  reduced. 

Leaves  nearly  or  quite  linear. 
Corolla  naked  in  the  throat. 

Lilac  or  purple  (hifdi  mountains)  .         .         .16. 

Blue  ^plains  and  hflls) 17. 

Corolla  bcanicd  in  the  throat. 
Stems  tufted,  simple. 

Flowers  purple 18. 

Flowers  white 19. 

Stems  branched  20. 

Leaves  narrowly  oblong  or  oblanceolate  •  21. 


P.  strietiiBL 
P.        "        ' 


P.  alpinuB. 
P.  glaber. 
P. 


P.  *'*^****"*****'Tl 

P.  alpinos. 


12. 
13. 


P.  frnticosas. 
P. 


14. 


15. 


P.  unilaterBlis. 
P.  Haydcm. 


P.Hallii. 

P.  angustifoiinib 


Upper  stem  leaves  ovate  or  broader. 
Tbei 


P.  laricifoliaii 
P.  exilifoliuB. 
P.  ambtguuBw 
P.i  * 


i  uppermost  narrowly  ovate,  acuminate 
The  uppemK»t  st^mrbicular. 

Stems  4-10  dm.  ^igfa;  corolla  4-6  cm.  long  .         .23. 

Stems  1-4  dm.  nign;  corolla  2-3  cm.  long        .         .         .     24. 
Plant  more  or  leas  pubescent  or  glandular  (at  least  in  the  iufloto- 
cence). 
Stems  and  leaves  glabrous. 

Inflorescence  'listinctly  verticillate^capitate. 
Sepals  gQpen  or  purplish,  at  moat  scarious-margined. 

Flowers  small,  crowded  in  the  verticals   ....     25. 
Flowers  larger,  verticils  few-flowered       ....     26. 
Sepals  lacerate^^carioos.  with  green  midrib  27. 

Inflorescence  thyrsoid.  either  panimlatr  or  ^kxncsmte  in  the 
axils. 

Thyrsus  open 28. 

Thyrsus  crowded,  strict,  flowers  smaD. 

Basal  leaves  mostly  oblanceolate 29. 

Ba;9al  leaves  oval  or  rotund 30. 

Thyrsus  of  crowded  axillary  glomerules.  flowers  large  31. 

Stems  (.at  ienan  •  and  the  inflorescence  pubemlent  or  more  pubescent. 
Low  ■  2  dm.  or  lesa^.  the  persistent  base  cae^tosely  azKi  den- 
»lefiy  many-brancheii. 
Leaves  linear  or  nearly  so. 
Cauilex  depreased-caespitoae  .....     32. 

Caodex  woody,  more  open       .•••..     33. 
Leaves  narrowly  oblong  to  orbietdar. 

Densely  pminoee-pubeseenft    .•••..    34. 
dabrate. 

Sepals  glabrate 35. 

Sepals  giandnlar-villoai 9^ 

Taller,  rarely  tufted  >  No.  39). 
Leaves  glabroua. 

Corolla  blue   about  12  mm.  kag) 37. 

Corolla  lilac-purple  or  white.  looger      ....    38. 
Leaves  not  glabrous. 

Pruinoae-puberulent.  obacureljr  if  at  all  ^badular. 

CoioUa  nearly  tubular 39. 

CoroCa  sSrupcly  and  widely  dilated. 

Leaves  ovate  to  nartowly  oUoog      ....     40. 

Leaves  ohloog  to  linear    ......    41. 

Poberulect  ax>i   al>ove>  giandular-hirwte. 
Sterile  ^lament  eomose-bearded. 

Leaves  strongly  senate 42L 

Leavea  nearlj  cotin        ••••••    43L 


22.  P.  secundiflotua. 


P.  proeenB. 
P.  OweniL  _ 
P.  RjdbcigB. 


P.  humiiiB. 
P.  brevifoliaa 
P.  giaociHL 


P.^oOinuB. 
P.gneilJiL 
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Sterile  filament  moderately  hirsute. 

Corolla  white 44.  P.  albidus. 

Corolla-purplisb-blue 45.  P.  Moffattii. 

Anther-eells  with  closed  saccate  base,  being  dehiscent  from  the  middle 
onlv,  through  their  junction  at  the  apex. 

Corolla  scarlet-red 46.  P.  Bridgesii. 

Corolla  violet-blue  or  purple. 

Sepals  long,  lanceolate,  acuminate 47.  P.  Kingii. 

Sepals  very  short,  ovate,  mucronate 48.  P.  sepalulus. 

1.  Pentstemon  barbatus  Nutt.  Gen.  2:  53.  1818.  Herbaceous,  glabrous, 
usually  tall,  6-18  dm.  high:  leaves  lanceolate  or  the  upper  linear-lanceolate; 
the  lowest  and  radical  oblong  or  ovate:  corolla  strongly  bilabiate,  2.5  cm.  long, 
from  li^t  pink-red  to  carmine;  base  of  the  lower  lip  or  throat  usually  bearded 
with  long  and  loose  or  sparse  yellowish  hairs:  sterile  filament  glabrous;  anthers 
glabrous,  not  explanate  after  dehiscence. — Texas  to  Mexico  and  northward 
possibly  to  Colorado. 

2.  Pentstemon  Torreyi  Benth.  in  DC.  Prodr.  10:  324.  1846.  Very  similar 
to  the  preceding:  stems  slender,  tall:  corolla  scarlet-red,  nearly  or  quite  gla- 
brous in  the  throat. — Hillsides;  central  Colorado  to  Texas  and  Mexico. 

3.  Pentstemon  trichander  (Gray)  Rydb.  Bull.  Torr.  Hot.  Club  33:  151. 
1906.  Closely  allied  to  the  two  foregoing  but  lower,  the  stems  from  a  woody 
caudex:  corolla  shorter,  scarlet-red:  anthers  beset  with  long  woolly  hairs. — 
In  southwestern  Colorado. 

4.  Pentstemon  Eatonii  Gray,  Proc.  Am.  Acad.  8:  395.  1873.  Stem-leaves 
partly  clasping:  thyrsus  virgate  and  strict,  the  peduncles  very  short:  corolla 
obscurely  bilabiate,  2.5  cm.  long,  bright  carmine-red,  tubular,  hardly  enlarged 
at  the  naked  throat:  sterile  filament  sometimes  minutely  bearded  at  apex; 
anther-cells  not  confluent  but  often  more  or  less  divergent. — In  the  Wasatch 
moimtains  and  thence  to  Nevada  and  Arizona. 

5.  Pentstemon  strictus  Benth.  1.  c.  Erect,  rather  rigid,  glabrous  or  sub- 
glaucous,  2-5  dm.  high:  lowest  leaves  oblong-spatulate,  petioled;  the  cauline 
linear-lanceolate:  the  thyrsus  elongated,  narrowly  virgate,  often  somewhat 
secund;  pedicels  short,  several-flowered:  sepals  oblong-ovate,  from  obtuse  to 
acute  or  acuminate,  with  membranous  margin:  corolla  about  2.5  cm.  long, 
with  short  narrow  tube,  abruptly  dilated  into  a  campanulate  throat  of  about 
the  same  length  as  the  widely  spreading  lips:  anthers  sparsely  woolly-pilose; 
the  sterile  filament  dilated  and  nearly  or  quite  naked.  (P.  strictiformis  Rydb. 
1.  c.  31:  642.) — Frequent  in  the  foothills;  Wyoming  to  Colorado  and  Utah. 

6.  Pentstemon  utahensis  (Gray)  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  242. 
1899.  Stems  strict,  moderately  slender,  often  10  dm.  high:  basal  leaves 
crowded,  long-petioled,  narrowly  oblong  or  lanceolate;  cauhne  leaves  remote, 
narrower  upward  and  becoming  sessile  and  nearly  linear:  thyrsus  elongated: 
sepals  ovate-acuminate:  corolla  blue  or  violet-piuple,  3-4  cm.  long,  ventricose- 
ampliate  above:  anthers  and  sterile  filament  more  or  less  hirsute;  anther  cells 
npt  confluent. — Wyoming  and  Colorado  and  westward. 

7.  Pentstemon  alpinus  Torr.  Ann.  Lye.  N.  Y.  1 :  35.  1827.  The  nmnerous 
stems  (5-25)  from  a  woody  rootstock,  stout,  assurgent,  2-4  dm.  long,  glabrate 
or  puberulent:  leaves  glaucous  or  pubenilent;  root  leaves  small  or  none; 
lower  stem  leaves  spatulate-oblong,  4-7  cm.  long,  mostly  obtuse;  upper  stem 
leaves  lanceolate,  7-10  cm.  long;  the  leaf-like  bracts  long-acuminate:  inflores- 
cence leafy-bracteate,  crowded,  10-15  cm.  long;  cymes  short-ped uncled, 
3-7-flowered:  sepals  broadly  lanceolate  or  abruptly  long-acmninate  from  a 
broad  base,  margins  scarious:  corolla  moderately  ventricose-ampliate,  hardly 
bilabiate,  q)arsely  white-bearded  in  the  throat,  about  3  cm.  long,  tube  proper 
about  one  third  the  total  length,  lobes  rounded,  spreading:  sterile  filament 
flattened  at  apex,  moderately  yellow-comose  or  even  glabrous;  stamens  from 
sparsely  short-hirsute  to  glabrous.  [P.  riparius  A.  Nels.  1.  c.  25.  1898;  P. 
oreophilus  Rydb.  1.  c.  643;  P.  BaA:m Greene,  Pitt.  4:  318.  1901  (?).]— Gravelly 
or  sandy  banks;  on  the  high  plains  and  in  the  mountains  of  our  range. 

8.  Pentstemon  glaber  Pursh.  Fl.  Am.  Sept.  2:  738.  1814.  Somewhat 
glaucous^  leafy,  3-6  dm.  high:  leaves  entire,  nrm,  the  basal  and  lower  ones 
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narrowed  into  petioles,  the  tipper  oblong  or  oblong-lanoeolate,  acmnmate: 
thyrsus  narrow,  elongated;  pedicels  6-14  mm.  long  in  fruit:  calyx-s^menta 
ovate-lanoec^te,  scarious-margined,  abruptly  acuminate,  6-8  mm.  long: 
corolla  blue  or  purple,  rather  abruptly  expamied  above  the  calyx,  the  limb 
somewhat  2-lipped,  the  lobes  rounded:  sterile  filament  bearded  at  the  sligjitly 
enlarged  summit:  capsule  narrowly  ovoid,  acute,  about  twice  as  long  as  the 
ealyiL. — Moist  sandy  soils;  frcxn  Dakota  and  Nebraska  throu^  our  range 

8a.  Pentstemon  gkber  speciosiis  (Doug}.)  Rydb.  Mem.  N.  Y.  Bot.  Gard. 
1:  344.  1900.  Taller  and  more  slender  than  the  ^lecies,  the  inflorescence 
more  lax,  and  the  upper  leaves  much  diminished.  (P.  specwsiis  Dougl.) — 
Mountain  sides;  from  northwestern  Wyoming  to  Washington. 

9.  PentstoDoncyananthus  Hook.  Bot.  Mag.  pi.  4464.  Closely  allied  to  the 
foregoing  but  usually  taller  and  the  stems  more  slender:  leaves  all  broad;  the 
eaulme  ovate,  or  subcordate  and  ovate-lanceolate:  thyrsus  dense:  sepak  nar- 
row or  long-acuminate:  corolla  bright  blue:  anthers  aiid  sterile  filament  from 
hirsute  to  nearly  glabrous. — In  the  foothills  of  the  high  plains  of  Colorado, 
Wyoming,  and  Utah. 

9a.  Pentstemon  cyananthus  Brandegei  Porter,  FL  C<^  91.  1874.  Leaizes 
thick,  coriaceous;  the  upper  cordate-ovate,  clasping,  ciliate  oa  the  margins: 
cymes  6-8-flowered:  corolla  abruptly  ventricose-campanulate,  azure  blue  or 
paler:  sterile  filament  scantily  bearded. — Reported  from  Colorado  by  Bran- 
degee  only. 

10.  Pentstemon  Franontii  T.  &  G.  Proc.  Am.  Acad.  6:  60.  1866.  Stems 
1-2  dm.  high,  minutely  and  densely  pruinose-pubescent:  cauline  leaves 
lanceolate  or  the  lowest  and  radical  spatulate:  thyrsus  ^ieiform,  virgate, 
rather  densely  flowered:  sepals  oblong-ovate,  acute,  with  irregular  scarioos 
margins:  corolla  very  obscurely  bilabiate,  funnelform,  15-18  mm.  kmg,  with 
throat  but  little  dilated:  anthers  hirsute;  sterile  filament  with  dilated  bearded 
apex. — Flowering  in  June  on  the  Red  Desert  of  Wyoming  and  the  Uintah 
plains,  Utah. 

11.  Pentstemon  comarrbenus  Gray,  Proc.  Am.  Acad.  12:  81.  1877.  Slot- 
der,  ^ucescent  or  minutely  pruinose-puberulent  at  least  above:  basal  leaves 
oblong  to  oval;  the  uppermost  linear:  thyrsus  laxly  virgate;  peduncles  and 
pedicels  moderately  long:  sepals  small,  oval,  rarely  more  than  3-4  mm.  long: 
corolla  about  2.5  cm.  long,  purplish-blue;  the  tiibe  proper  rsLther  long  aiMl 
narrow:  anthers  long- woolly. — In  weston  ColcHudo  and  in  Utah. 

12.  Pentstemon  fmticosiis  (Pursh)  Greene,  Pitt.  2:  239.  1892.  Stem 
woody  and  much  branched  at  base,  2-5  dm.  high:  leaves  oblong,  kneec^te,  or 
narrower,  entire  or  toothed,  often  ratho-  thick,  «3-7  cm.  long:  infloteseenee 
racemose,  glandular-pubescent;  pedicels  usually  1-flowered:  sepals  ovate- 
lanceolate,  acuminate:  corolla  2.5-3.5  cm.  long,  of  various  shades  of  {mik, 
violet,  or  purple,  tubular-funnelform  and  moderately  bilabiate:  sterile  fila- 
ment short  and  slender;  anthers  comose.  (P.  cras^/olius  Benth.) — Westefm 
Wvoming  and  Montana  and  far  westward. 

13.  Pentstemon  deostus  Dougl.  LindL  Bot.  Reg.  16:  pi.  1318.  1830.  Com- 
pletely glabrous,  the  calyx  at  most  obscurelv  granular-pruinoee  or  glandular; 
stems  1-3  dm.  high,  in  tufts  from  a  woocfy  base,  rigid:  leaves  coriaeeous, 
ovate  to  oblong-iioear  or  lanceolate,  irregularly  and  rigidly  dentate  or  acutely 
serrate,  or  some  <A  them  entire;  upper  cauline  closely  sessile:  thyrsus  yir^^te 
or  more  paniculate,  mostly  many-flowered;  peduncles  and  pedicels  abort: 
scE^is  ovate  to  lanceolate,  neariy  marginless:  c<HX)lla  ochroleocous  or  dnll 
white,  rarely  with  a  tinge  <rf  purple,  10-12  mm.  long,  either  narrowhr  or 
rather  broadly  funnelform;  the  sh<H-t  lobes  widely  spt&u^ng. — ^Ran^  <x  the 
preceding. 

14.  Pentstemon  onilatemfis  Rydb.  BulL  Torr.  Bot.  Oub  33:  150.  1906. 
Plants  4-S  dm.  hi^.  including  the  elongated  and  raoemiform.  striet,  maiijF- 
flowered,  l-sided  th>Tsus:  eaulme  leaves  narrowly  lanceolate,  5-10  a 
radical  spatulate.  peduncles  1-3-flowered:  sepals  ovate  or  oblong;  j 
obtuse,  with  somewhat  scanooa  but  entire  margins:  eoroOa  with 
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E roper  tube  of  nearly  twice  the  length  of  the  calyx,  abruptly  dilated  into  the 
roadly  campanulate  throat  of  about  8  nun.  in  height  and  width;  this  nearly 
equaled  by  tne  widely  spreading  Ups;  the  lobes  round-oval:  stenle  filament 
glabrous  or  minutely  bearded  at  the  dilated  tip.  P.  secuiyiiflorua, — ^In  the 
mountains  of  Colorado  and  Wyoming. 

15.  Pentstemon  Havdenii  Wats.  Bot.  Gaz.  16:  311.  1891.  More  or  less 
glaucous;  stem  decumbent,  leafy,  3-6  dm.  high:  leaves  Hnear  or  elongated- 
lanceolate,  entire,  sessile  and  slightly  clasping,  acute,  acuminate,  or  the  lowest 
obtusish,  5-13  cm.  long,  2-10  mm.  wide:  thyrsus  narrow,  dense;  bracts  ovate 
or  ovate-lanceolate,  large,  cordate-clasping,  acute  or  acuminate:  calvx- 
segments  lanceolate,  striate-nerved,  aciuninate,  6-10  mm.  long:  corolla  blue, 
the  tube  broadly  dilated  above  the  calyx,  the  hmb  nearly  equally  5-lobed: 
capsule  acute,  twice  as  long  as  the  calyx. — In  Kansas  and  Nebraska  and  the 
eastern  part  of  our  range. 

16.  Pentstemon  Hallii  Gray,  Proc.  Am.  Acad.  6:  71.  1866.  Stems  1-2  dm. 
high:  leaves  thickish,  linear  and  linear-spatulate,  or  the  lowest  rather  broader, 
obtuse:  thyrsus  short  and  spiciform,  5-15-flowered,  obsciu^ly  viscid:  sepals 
broadly  ovate  and  with  widely  scarious,  erose  margins:  corolla  15-20  mm.  long, 
broadl^^  campanulate-inflated  from  a  thickish  and  inconspicuous  proper  tube 
which  is  shorter  than  the  calyx;  bilabiate  limb  rather  short:  stenle  filament 
short-bearded  from  the  apex  downward. — ^In  the  Colorado  mountains  at  hi^ 
elevations. 

17.  Pentstemon  angustifolius  Pursh,  Fl.  Am.  Sept.  738.  1814.  Glaucous; 
stem  slender,  leafy,  1.5-2  dm.  high:  leaves  linear  or  linear-lanceolate,  entire, 
the  lower  narrowed  into  petioles,  obtusish,  the  upper  sessile  acute,  3-6.5  cm. 
long,  3-4  mm.  wide:  thyrsus  narrow,  spike-like,  mostly  dense;  bracts  lanceo- 
late, acuminate;  pedicels  very  short:  calyx-segments  linear-lanceolate,  acu- 
minate, 4-6  mm.  long:  corolla  blue  or  nearly  white,  the  tube  gradually  en- 
larged, the  hmb  somewhat  2-lipped:  sterile  filament  bearded  at  the  simmiit. 
P.  caeruleus. — In  dry  soil;  from  the  base  of  the  mountains  to  Nebraska  and 
Dakota. 

18.  Pentstemon  laricifolius  H.  &  A.  Bot.  Beech.  376.  1841.  Glabrous; 
stems  tufted,  5-18  cm.  high;  Ugnescent  caudex  not  rising  above  the  soil: 
leaves  slender,  when  dry  filiform  and  with  the  margins  revolute,  the  larger 
1-2  mm.  wide,  2-4  cm.  long,  much  crowded  in  subradical  tufts  and  scattered 
on  the  slender  flowering  stems:  flowers  few,  loosely  racemose,  slender-pediceled: 
sepals  ovate-lanceolate:  corolla  tubular-fimnelform,  12-18  mm.  long,  purple, 
the  small  limb  obscurely  bilabiate:  sterile  filament  bearded  on  the  upper  side. 
(P.  exilifoliiLs  desertvs  A.  Nels.  1.  c.  28:  231;  P.  aridiLs  Rydb.  Mem.  N.  Y. 
Bot.  Gard.  1:  348.  1900  much  resembles  this  but  has  a  glandular-pubescent 
inflorescence  with  "  blue  "  flowers.  It  occurs  in  the  arid  plains  of  Montana.) — 
P.  laricifolius  was  described  from  Oregon  plants,  but  aside  from  the  greater 
size  in  every  way  ours  from  Wyoming  and  Colorado  do  not  seem  to  differ 
essentially. 

19.  Pentstemon  ezilifplius  A.  Nels.  1.  c.  28:  230.  Stems  several  to  nu- 
merous, from  a  tufted  branched  caudex,  glabrous,  as  are  also  the  leaves  and 
inflorescence,  1  (rarely  2)  dm.  high:  leaves  very  numerous^  crowded  on  the 
crowns,  narrowly  linear,  channeled  or  involute,  subulate-pomted,  15-25  mm. 
long;  stem  leaves  similar,  passing  into  the  smaller  bracts:  thyrsus  narrow, 
crowded,  few  to  many-flowered;  pedicels  slender;  sepals  lanceolate  and  long- 
acuminate,  erose,  scarious-margined:  corolla  white,  tubular-funnelform, 
12-15  mm.  long,  obscurely  pubescent  in  the  throat,  scarcely  bilabiate,  the 
nearly  orbicular  lobes  widely  spreading,  6-7  mm.  long:  anthers  glabrous,  the 
sterile  filament  scarcely  dilated,  very  stiffly  and  densely  short-pubescent. — 
Dry  stony  plains  and  hills;  Wyoming  and  northern  Colorado. 

20.  Pentstemon  ambiguus  Torr.  1.  c.  2:  228.  1828.  Glabrous,  2-5  dm. 
high,  diffuse  and  often  much  branched:  leaves  filiform,  or  the  lowest  linear 
and  the  floral  slender-subulate:  inflorescence  loosely  paniculate:  sepals  ovate, 
acuminate:  corolla  rose-color  and  flesh-color  tummg  to  white,  narrow  and 
somewhat  curved,  about  12  mm.  long,  the  scarcely  expanded  limb  obliqjoe  bujt 
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obscurely  bilabiate;  lobes  oibiealar-aval;  throat  or  its  lower  side  somewfaat 
hairy:  stmk  filament  sometimes  imperfectly  antheriferous,  glabrous. — On 
the  plains;  eastern  Colorado  to  New  Mexico  and  westward. 

21.  Pentstemon  arenicola  A.  Nels.  1.  c.  25:  280.  1898.  Simple  stans 
2-3  dm.  high;  entire  plant  glabrous  and  stem  leaves  somewhat  ^ucous: 
lower  leaves  petioled,  oblanceolate  to  broadly  spatulate;  middle  stem  leaves 
4-5  cm.  long;  upper  leaves  sessile,  oblong  to  lanceolate,  abruptly  acute  or 
apiculate:  iodlorescence  short,  spiciform,  l^y  below,  the  upper  bracts  sIkmI, 
ovate-lanceolate:  sepals  broadly  lanceolate,  shghtly  scarious,  one  fourth  the 
length  of  the  corolla-tube:  corolla  tubular  or  but  slightly  inflated  upwards, 
blue,  12-15  mm.  long;  the  lobes  oval,  spreading,  3  mm.  long,  naked  in  the 
throat:  sterile  filament  equaling  the  tube,  the  hooked  flatten^  apex  comoee, 
more  sparsely  hairy  down  one  side  for  half  its  length;  anthers  dehiscent 
throu^  the  junction  of  the  two  cells  but  the  cells  hsurdly  confluent,  not  ex- 
planate. — Sandy  deserts  oi  central  Wy<Mning. 

22.  Pentstemon  secundifbrus  Benth.  1.  e.  325.  Glaucous,  strict,  1.5-6  dm. 
hi^  leafy:  leaves  firm,  entire,  the  lower  and  basal  ones  oblong  or  spatulate, 
narrowed  into  petioles;  the  upper  sessile  or  clasping,  lanceolate  .or  ovate- 
lanceolate,  5-8  cm.  long:  thyrsus  narrow,  sometimes  1-sided:  calyx-se^nents 
lanceolate,  acute,  4-6  cm.  long:  corolla  blue,  the  tube  rather  gradually  dilated, 
the  Umb  2-lipped:  sterile  filament  bearded  along  the  dilated  smnmit:  capsule 
acute,  twice  as  long  as  the  calyx.  P.  acuminaius.  See  Rydberg  in  Bufl. 
Torr.  Club  33:  150  on  this  name  and  P.  secundiflarus.  (P.  FendUri  Gray, 
Pac.  R.  R-  Rep.  2:  168.) — Sandy  plains;  Wyoming  to  New  Mexico. 

22a.  Pentstemon  secundiflorus  caudatns  (Heller)  A.  Nels.  Leaves  all 
sessile,  rather  fleshy,  oblong-lanceolate  below,  becoming  longer  upward  and 
ovate-lanceolate,  long-attenuate:  flowers  pale  \dolet  or  pinkish.  {P,  caudatuM 
Heller,  Minn.  Hot.  Studies  2:  34.  1898.)— Colorado  and  New  Mexico. 

23.  Pentstemon  grandifloms  Nutt.  in  Fras.  Cat.  1813.  Somewhat  Ru- 
gous, stout,  6-12  dm.  high:  leaves  entire,  obtuse;  the  basal  obovate,  nar- 
rowed into  broad  petioles;  those  of  the  lower  part  of  the  stem  sessile,  obUmg 
or  oval,  2.5-6  cm.  long;  the  upper  nearly  orbicular,  cordate-clasping,  shorter: 
thyrsus  open,  leafy-bracted,  the  bracts  orbicular-cordate:  calyx-segments 
lanceolate,  acute,  6-8  mm.  long:  corolla  lavender-blue,  the  tube  dilated  above 
the  calyx,  the  limb  somewhat  2-Upped:  sterile  filament  incurved,  villous  and 
capitate  at  the  simmiit:  capsule  acute,  1.5-2  cm.  high,  three  times  as  long  as 
the  calyx. — On  the  prairies  of  the  eastern  part  of  our  range  and  thence  east- 
wsrd  and  northward  to  the  Mississippi. 

24.  Pentstemon  acuminatns  Dou^.  lindl.  Hot.  Reg.  15:  pL  1285.  1829. 
Glabrous  throughout  or  the  basal  leaves  minutely  pi£enilent;  stem  strict, 
3-A  dm.  high:  basal  leaves  spatulate,  petioled,  3-6  cm.  long;  lower  stem 
leaves  also  spatulate;  the  others  ovate  or  orbicular,  often  abruptly  acumi- 
nate ormucronate:  bracts  ovate  or  orbicular,  abruptly  short-acummate:  calyx 
6-8  mm.  long;  lobes  lanceolate,  scarious-margined  and  more  or  less  oose- 
dentate:  corolla  pink-purple,  12-18  mm.  long,  more  or  less  open-funnelform 
from  a  narrow  tube:  anthers  glabrous;  sterile  stamen  spatulate  at  the 
apex  and  with  a  yellow  beard.  P.  acundnatus  in  part.  See  note  mider 
No.  22  above.  (P.  cyathophorus  Rydb.  1.  c.  31:  613.  1904,  from  which  the 
description  here  used  is  drawn.) — Sandy  plains;  Colorado  and  far  northwest- 
ward. 

25.  Pentstemon  procerus  Doa^.  Edinb.  New  Phil.  Jotun.  7:  348.  1S29. 
Glabrous  throughout;  stems  slender,  1-4  dm.  high:  l^ives  lanceolate,  the 
lower  ones  petioled,  3-5  cm.  long,  those  oi  the  middle  of  the  stem  laraest,  all 
usually  entue:  flowers  in  2-5  dense  verticillate  clusters:  sepals  oblmg  or 
spatulate,  with  broad,  scarious,  erose  margins,  abruptly  acuminate  €X'  3- 
toothed  at  the  apex,  about  4  mm.  long:  corolla  bright  blue  and  violet,  10-12 
mm.  long,  tubular-funnelform,  the  lower  lip  bearded  within:  sterile  fiJAwytt 
as  long  as  the  others  and  bearded  at  the  apex. — ^Moist  parks  and  meadows  in 
the  mountains;  throughout  our  range  and  northwestward. 

25a,  Penistewon  procems  paeodoprocenis  (Rydb.)  A.  Neb.    Sepals  aoi 
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acuminate,  abruptly  acute  or  obtuse:  corolla  longer,  with  more  dilated,  less- 
bearded  throat.  (P.  pseudoprocerics  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  346. 
1900.) — Northern  Wyoming  and  Montana. 

26.  Pentstemon  Owenii  A.  Nels.  Bot.  Gaz.  34:  32.  1902.  Allied  to  the 
foregoing  but  the  stems  lower,  obscurely  puberulent,  1-2  dm.  high:  basal 
leaves  crowded,  petioled,  oblong-elliptic  or  spatulate;  cauline  similar  but 
becoming  smaller  and  narrower:  thyrsus  glandular-pubescent,  crowded,  capi- 
tulif orm  to  short-spicate  and  somewhat  interrupted- verticillate :  sepals  lanceo- 
late, scarious-margined,  with  acmninate  green  tip:  corolla  violet-blue,  tubular, 
12-15  nam.  long:  sterile  filament  stiffly  bearded  at  tip. — In  the  high  moun- 
tains; northwestern  Wyoming. 

27.  Pentstemon  Rydbergii  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  281.  1898. 
Perennial  from  horizontal  rootstocks  which  give  rise  at  somewhat  regular 
intervals  to  vertical  branches;  from  the  crowns  of  these  spring  long,  slender, 
floriferous  stems  or  very  short  leafy  shoots;  glabrous  throughout,  3-5  dm. 
high:  radical  leaves  and  those  on  the  sterile  shoots  oblong,  obtuse,  on  slender 
petioles  as  long  as  the  blade  or  longer;  cauline  leaves  few,  sessile  by  a  broad 
base,  narrowly  oblong;  the  lowest  pair  of  bracts  leaf -like,  broadly  linear: 
the  two  or  more  verticils  of  the  interrupted  spike  many-flowered,  tne  lower 
one  usually  distant:  sepals  scarious,  somewhat  lacerate-margined:  corolla 
pale  blue  to  purple,  12-16  mm.  long,  the  rounded  lobes  of  the  lower  lip 
reflexed,  bearded  in  the  throat:  steme  filament  short-bearded.  (P.  erosvs 
Rydb.  Bull.  Torr.  Bot.  Club  28:  28.  1901.)— Moist  copses;  Colorado  and 
Wyoming. 

28.  Pentstemon  Watsonii  Gray,  Syn.  Fl.  2:  267.  1886.  Glaucescent  and 
glabrous  throughout,  or  inflorescence  and  calyx  minutely  puberulent,  but 
neither  glandular  nor  viscid;  stems  3  dm.  or  more  high,  ascending  or  weak: 
cauline  leaves  oblong-lanceolate,  acute  or  acuminate,  3-5  cm.  long:  contracted 
thyrsus  rather  loose;  peduncles  several-flowered,  the  lower  slender;  pedicels 
longer  than  the  calyx:  sepals  broadly  ovate  or  orbicular,  with  a  small  acumina- 
tion,  somewhat  scarious-margined,  2-3  nam.  long,  barely  half  the  length  of 
the  mature  capsule:  corolla  narrowly  funnelform,  12-16  mm.  long,  yiolet- 
piuple  or  partly  white;  lower  lip  almost  glabrous  within. — Mountains  of 
western  Colorado  to  Nevada. 

29.  Pentstemon  humilis  Nutt.  Gray,  Proc.  Am.  Acad.  6:  69.  1866. 
Stems  1-3  dm.  high,  glabrous  or  above  with  the  inflorescence  and  flowers 
viscid-pubescent:  leaves  dark  green  or  rarely  glaucescent,  oblong  to  lanceo- 
late, 2-5  cm.  long;  the  cauline  commonly  denticulate:  thyrsus  strict  and 
virgate,  5-10  cm.  long;  peduncles  (2-5-flowered)  and  pedicels  short:  sepals 
ovate  or  lanceolate  and  acuminate,  lax:  corolla  rather  narrowly  fimnel- 
form,  10-14  mm.  long,  deep  blue  or  partly  white;  lower  lip  somewhat  hairy 
within.  (P.  pseudohumilis  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  347.  1900.)— 
In  the  mountains,  rocky  cafions  and  stony  slopes;  throughout  our  range  and 
westward. 

30.  Pentstemon  brevifolius  (Gray)  A.  Nels.  Caudex  subterranean,  woody, 
freely  branched,  the  branches  slender,  assurgent;  stems  slender,  weak,  some- 
what diffuse,  1-3  dm.  long:  basal  leaves  nimierous  on  the  crowns  and  short 
sterile  branchlets,  suborbicular,  oval,  or  oblong,  entire,  thin,  5-25  mm.  long; 
petioles  very  slender,  as  long  as  the  leaves;  cauline  leaves  mostly  sessile  and 
oblong  spatulate:  inflorescence  obscurely  glandular-pubescent:  corolla  blue, 
1  cm.  or  less  long.  (P.  humilis  brevifolius  Gray,  1.  c.) — In  the  mountains  of 
Utah. 

*31.  Pentstemon  glaucus  Graham,  Edinb.  Phil.  Joum.  348.  1829.  Glabrous 
up  to  the  inflorescence,  more  or  less  glaucous;  stems  dwarf  or  ascending, 
1-4  dm.  high:  leaves  thickish,  oblong-lanceolate  or  the  radical  oblong-ovate, 
3-5  cm.  long,  entire  or  denticulate:  thyrsus  short  and  compact,  either  simple 
or  compound,  villous-pubescent  and  viscid  or  glandular:  corolla  dull  hlac  or 
violet-purple,  20-25  mm.  long,  campanulate-ventricose  above  the  very  short 
proper  tube,  gibbous,  not  at  all  pUcate-sulcate;  the  orifice  widely  rmgent; 
the  broad  lower  Up  sparsely  villous-bearded  within:  sterile  filament  bearded 
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mosUy  at  and  near  the  apex  only. — ^In  the  mxthom  Rocky  Mountains  and 
extending  into  our  range. 

31a.  ^ntsteaaon  gkinciis  stenosepalus  Gray,  L  c.  TaDer,  3-5  dm.  high: 
inflorescence  ^(Mnerate:  sepals  attenuate-lanceolate:  corolla  dull  whitish  or 
purplish. — More  common  than  the  species;  near  tinibeT  line. 

32.  Pentstemon  caespitosns  Nutt.  Gray,  Proc.  Am.  Acad.  6:  66.  1866. 
Minutely  cinereous-pub^iilent,  spreading,  forming  depressed  broad  tufto 
5-10  cm.  high:  leaves  narrowly  ^)atulate  to  almost  linear,  8-20  mm.  kmg, 
including  the  tapering  base  or  margined  petiole:  peduncles  mostly  secund 
and  horiz<mtal,  but  with  the  flower  upturned:  sepals  more  acuminate,  and  the 
margins  below  obscurely  scarious:  corolla  tubular-funnelform,  and  the  lower 
side  biplicate,  the  narrow  folds  spsiiaely  villous  within:  sterile  fijsunent  strcmgly 
and  densely  bearded. — ^Middle  elevations;  Wy<Mning,  western  Colorado,  and 
Utah. 

33.  Pentstemon  Hnarioides  Gray,  Bot.  Mex.  Bound.  112.  1859.  Tufted, 
with  woody,  muhicipital  caudex,  minutdy  cinereous-pubescent  throughout; 
stems  slender,  numerous,  and  scnnewhat  fascicled,  erect  or  neariy  so,  many 
merely  small  leafy  shoots,  the  longer  ones  2-4  dm.  high:  leaves  crowded  be- 
low, hnear,  acute,  tapering  slightly  to  the  base,  10-25  mm.  long;  the  cauline 
gradually  reduced,  the  uppermost  subulate  bracts:  inflorescence  secund,  the 
lower  peduncles  about  4-flowered,  shorter  and  fewer  flowered  upward:  s^Mds 
ovate,  acuminate,  scarious-margined,  about  as  long  as  the  coroUa-tube  pnmr: 
corolla  blue,  tubular-funneiform,  about  15  nmi.  long,  sparsely  beaided  on 
the  lower  Up:  sterile  filament  short,  with  a  close,  short,  yellow  pubesooice; 
anther-cells  dehiscent  through  the  junction  of  the  two  cells.  (P.  coloradensit 
A.  Nels.  1.  c.  26:  355.  1899.) — ^And  grounds;  Colorado  to  New  Mexico  and 
Aruona 

33a.  Pentstemon Hnarioides  SOeri  Gray,  Syn.  FL  2:  270. 1886.  Adwarf  and 
suffruticulose  form,  with  smaller  and  fewer  flowers,  mostly  1-flowered  peduncles 
subtended  by  pr(^>ortionally  longer  floral  leaves,  and  the  lower  lip  leas  bearded. 
P.  teucriaides  Greene,  PI.  Baker.  3:  23.  1901.— Southern  Colorado. 

34.  Pentstenion  snfEnitescens  Rydb.  L  c.  28:  503.  1901.  Suffrutescoit, 
low  and  rather  slender,  the  older  and  more  woody  parts  of  the  branches  pros- 
trate and  rooting,  the  leafy  and  floriferous  parts  assurgent,  the  whole  1.5-3  dm. 
kmg;  branchlets  retrorsely  puberulent,  as  are  also  the  pedicels  and  cahrx: 
leaves  green  and  almost  glabrous,  often  only  10-12  mm.  long  but  rauMer 
exceeding  the  intemodes,  spatulate-obovate,  obtuse  or  some  of  the  earliest 
obcordate-notched,  entire,  those  below  the  inflorescence  with  some  fascicled 
smaller  ones  in  their  axils,  the  upper  with  1-3  flowers  in  their  axik: 
calyx  parted  deeply  into  linear-lingumorm,  abruptly  acutish  and  minut^ 
dliolate  lobes:  corolla  elongated  and  narrow:  anthers  glabrous.  (P.  caapi- 
tosus  8uffrutico9ws  Gray;  P.  procumbens  Greene,  PL  Baker.  3:  23.  1901.) — 
Arid  districts;  Colorado. 

35.  Pentstenion  OandaM  A.  Xels.  BulL  Torr.  Bot.  Qub  26:  354.  1899. 
Caudex  wo«dy,  branched-caespitose;  the  annual  herbaceous  stems  slender, 
erect,  from  moderately  to  very  leafy,  findy  pubenilent,  1-2  dm.  high:  leaves 
linear-oblanoeolate  to  spatulate,  acute  or  obtuse  at  apex,  1-2  cm.  kmg,  nearly 
or  quite  glabrous:  inflcxescoice  open;  the  short  peduncles  with  1-3  short- 
pedicekd  flowers:  sepals  neariy  linear,  sparsely  glandular-pubescent,  about 
4  mm.  long:  corolla  moderatdy  ventricoee,  with  subequal  Ups,  obscurely  and 
sparsely  ^buidular-pubescent,  a  few  long  hairs  in  the  throat:  sterile  fila- 
ment mod^ately  bearded  for  half  of  its  length  or  more.  (P.  xylus  A.  Nefe. 
Bot.  Gaz.  34:  32.  1902.) — ^In  the  Colorado  mountains. 

36.  Pentstenion  Haitourii  Gray,  1.  c.  271.  Low-cae^tose,  with  suflbutes- 
eent  caudex;  tufted,  neariy  siniple  stems  5-10  cm.  higi,  pubenilent:  leaves 
green  and  glabrous,  about  3  pan?,  thickish,  obovate,  oval,  or  the  uppermost 
sometimes  ovate  and  sessile  by  a  broad  base:  thyrsus  reduced  to  2  or  3 
crowded,  short-pedicekd  flowers:  sepals  ovate-oblong,  villous  and  somei " 
viscid:  corolla  little  bilabiate,  with  rather  broad  cvlindraoeous  throat 
^ube,  hardy  twice  the  length  of  the  loond-oval  lobes;  lower  lq»  bearded  1 
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sterile  filament  bearded  down  one  side. — High  alpine  region  of  the  Colorado 
Rocky  Mountains. 

37.  Pentstemon  coUinus  A.  Nels.  1.  c.  25:  279.  Caespitose,  the  rootstocks 
much  branched  and  closely  matted;  stems  numerous,  erect,  2-4  dm.  high, 
puberulent  their  whole  length,  glandular  upward:  root  leaves  numerous,  en- 
tire, glabrous,  elUptic-oblong,  acute  at  both  ends,  2-3  cm.  long,  on  slender 
petioles  as  long;  stem  leaves  narrow-oblong  or  spatulate,  2-4  cm.  long,  passing 
into  the  shorter  lanceolate  bracts:  thyrsus  stnct,  interrupted,  5-9  cm.  long, 
the  whole  inflorescence  minutely  glandular-puberulent ;  peduncles  3-5-flowered : 
sepals  broadly  lanceolate,  scanous-margined,  one  third  as  long  as  the  corolla: 
corolla  deep  blue,  slender-tubular,  the  lobes  short,  spreading,  sparsely  hairy 
in  the  throat:  sterile  filament  comose  on  the  flattened  apex;  anthers  dehiscent 
through  the  junction  of  the  two  cells. — Gravelly  hills;  from  Colorado  to  Mon- 
tana and  Oregon. 

38.  Pentstemon  gracilis  Nutt.  Gen.  2:  52.  1818.  Glabrous  or  nearly  so  up 
to  the  glandular-pubescent  inflorescence;  stem  slender,  1.5-4.5  dm.  high:  basal 
and  lower  leaves  linear-oblong  or  spatulate,  denticulate  or  entire,  2-8  cm. 
long,  narrowed  into  margined  petioles;  upper  leaves  sessile,  linear-lanceolate 
or  the  uppermost  lanceolate,  acuminate,  denticulate:  thyrsus  open,  several- 
many-flowered;  pedicels  4-8  mm.  long:  calyx-segments  lanceolate,  acute  or 
acuminate:  corolla  purple,  1.8-2.5  cm.  long,  the  tube  gradually  enlarged  above, 
the  throat  wide  open:  sterile  filament  bearded  for  about  one  half  its  length. — 
Moist  prairies;  Colorado  to  Manitoba  and  eastward  to  Minnesota. 

39.  Pentstemon  radicosus  A.  Nels.  1.  c.  280.  Caespitose,  the  short  root- 
stocks  producing  an  inordinate  number  of  coarsely  fibrous  roots  which  form 
an  almost  unbreakable  tufted  mat;  stems  numerous,  slender,  fascicled,  strict 
and  erect,  2-4  dm.  high;  stems  and  leaves  puberulent,  obscurely  glandular 
upward  including  the  inflorescence:  root  leaves  minute  and  oblanceolate,  or 
none;  stem  leaves  numerous,  oblong-linear,  short-petioled  or  sessile,  2-4  cm. 
long,  narrower  upward  and  passing  into  the  linear  bracts:  thyrsus  compact, 
4-8  cm.  long;  peduncles  about  3-flowered:  sepals  broadly  lanceolate,  some- 
what scarious,  about  one  third  the  length  of  the  corolla:  corolla  tubular,  dark 
blue,  14-18  mm.  long,  the  lower  lip  longer,  very  sparsely  white-bearded;  lobes 
3-4  mm.  long:  sterile  filament  flattened,  the  short  yellow  beard  straight,  stiff, 
dense  at  apex,  more  sparse  downward  past  the  middle;  anthers  purple,  de- 
hiscent through  the  junction  of  the  cells. — In  moist  swales  in  desert  areas; 
south-central  Wyoming  and  adjacent  Colorado  and  Utah. 

40.  Pentstemon  Jamesii  Benth.  in  DC.  Prodr.  10:  325.  1846.  Finely  but 
very  densely  pruinose-pubescent  throughout,  obscurely  glandular  upwards; 
stems  1-several,  ascending  or  erect,  1-2  dm.  high:  radical  leaves  entire  or 
rarely  denticulate,  numerous,  ovate  to  oblong,  obtuse  to  subacute,  2-4  cm. 
long,  tapering  into  stout,  somewhat  shorter  petioles;  cauline  entire,  narrowly 
oblong,  2-5  cm.  long:  thyrsus  leafy-bracteate,  dense;  bracts  narrowly  oblong 
to  linear,  often  longer  than  the  flowers:  sepals  lanceolate,  minutely  glandular- 
pubescent,  about  as  long  as  the  corolla-tube,  which  is  gradually  mflated  into 
the  ventricose-campanulate  throat:  corolla  about  2  cm.  long,  tube  shorter 
than  the  throat,  the  rounded  lobes  subequal,  about  5  mm.  long,  copiously 
but  finely  villous  on  the  lower  lip:  sterile  filament  bearing  a  dense  tuft  of 
yellow  hair  at  apex  (which  is  slightly  exserted)  and  somewhat  similar  pubes- 
cence for  most  of  its  length:  capsule  short,  ovoid,  acute,  at  maturity  longer 
than  the  sepals.  (Not  P.  Jamesii  Gray.) — Blossoming  in  spring  on  the  desert 
bad  land  areas  of  Wyoming  and  South  Dakota. 

.  41.  Pentstemon  similis  A.  Nels.  1.  c.  548.  Stems  few  to  many,  slender, 
leafy,  2-3  dm.  high,  glabrate  to  finely  and  somewhat  sparsely  pruinose- 
pubescent:  radical  leaves  mostly  short-petioled,  narrowly  oblanceolate,  3-7 
cm.  long  (including  the  petiole),  mostly  entire;  stem  leaves  sparsely  denticu- 
late, narrowly  oblong  to  Unear,  2-5  cm.  long,  passing  into  the  small  entire 
bracts:  thyrsus  narrow,  somewhat  glandular-pubescent,  inclined  to  be  secund: 
sepals  broadly  lanceolate,  shorter  than  the  corolla-tube:  corolla  about  2.5  cm. 
long,  sparsely  long-hairy  within;  the  tube  8-10  mm.  long,  abruptly  dilated 
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into  a  broadly  cyathiform-campaimlate  throat:  anthos  fjabrous,  ccmfluently 
1-eelled,  not  en>lanate;  sterile  filament  bearing  some  ^larse,  verv  long, 
ydlowi^wliite  nairs  at  the  tip,  and  barbate  laterally  near  the  midcUe  with 
cloBe,  someiidiat  reflexed,  yellow  bristles.  P.  Jameni.  (See  Bull.  Torr.  Bot. 
Club  25:  548.  18d8  for  distinctions  between  P. /amesuBaith.imd  P. /omem 
Gray.) — Central  and  southern  Colwado  and  New  Mexico. 

42.  Pentstemon  montanus  Greene,  Pitt.  2:  240.  1S92.  Stems  1-2  dm. 
high,  h»baoeous  and  of  annual  growth  from  a  slender  subterranean  caudex  or 
rootstock  and  with  the  leaves  cinereously  pub^nlait,  almost  equably  leafy 
up  to  the  inflorescence:  leaves  oblong-  to  ovate-lanceolate,  the  lower  obtuse,  the 
upper  acute  or  acuminate,  2-3  cm.  long  or  leas,  saliently  dentate:  flowos  in 
1-3  pairs:  ccHt^la  about  2.5  cm.  kmg,  the  tube  scarcely  ventricose,  the 
color  "'pink-pur;^":  sterile  filament  naked. — Xorthwest^n  Wyoming  and 
in  the  high  mountains  of  adjacmt  Idaho  and  McHitana. 

43.  Pentstemon  erianthera  Pursh,  FL  737.  1814.  Puboiilait  bdow, 
^andular-villotts  and  viscid  above;  stem  leafy,  1-3  dm.  high:  leaves  firm, 
entire  or  repand;  the  lower  and  basal  ones  oblong  or  qiatulate,  5-10  on.  kng, 
narrowed  into  margined  petioles;  the  upp^  sessile  or  somewhat  cla^nng,  acute 
or  acuminate:  thyrsus  dense,  narrow,  leafy-bracted;  flowers  almost  sessQe: 
calyx-segments  linear-^ancec^te,  acuminate:  corolla  about  2.5  cm.  long,  red 
or  purple,  the  low»  lip  villous  within:  sterile  filament  densely  yellow- woc^y. 
P.  erigUEtus. — Plains  and  foothills;  Wyoming  and  the  Dakotas  to  Washington. 

44.  Pentstemon  albidus  XuU.  Gen.  2:  53.  1818.  St^n  puberulent  below, 
d^isely  glandular-pubescent  above,  1.5-2.5  dm.  high:  basal  and  lowo-  leaves 
spatulate  or  oblong,  obtusL^  mostly  entire;  the  upper  lanceolate  or  oblong, 
sesale,  denticulate,  acute  or  acuminate,  3-7  cm.  Icmg:  thyrsus  narrow,  racone- 
like,  leafy-bracted,  interrupted:  calyx-segments  lanceolate,  acuminate,  viscid, 
one  half  as  long  as  the  corolla-tube:  ocMDlla  white  or  nearly  so,  1.5-2  cm.  long, 
the  limb  nearly  54obed,  the  lobes  spreading. — On  dry  plains;  South  Dakota 
to  ColcHudo,  X^raska,  and  Texas. 

45.  Pentstemon  Mofiatdi  Eastwood,  Zoe  4:  9.  1903.  Stons  sevesal, 
2-5  dm.  high,  erect,  scabrous  below,  glandular-hirsute  above:  radical  leaves 
crowded,  ovate-^>atulate,  entire,  decunent  on  the  peti<des  which  are  as  long 
or  longer  than  the  blade;  lower  eauline  i^)atulate;  upp^  ovate-lanoeolate, 
closely  sessile  by  a  cordate  base,  obscurely  doitate  at  the  apex  or  oitire: 
thyrsus  interrupted,  the  many-flowered  clusters  2-3  cm.  apart:  s^ials  linear- 
lance<^te,  hirsute,  glandular,  and  dliate  with  crimped  hairs:  corc^  purf^ish- 
blue,  hardlv  bilabiate,  the  ^Mreading  lobes  orbicular:  two  of  the  stamois  in- 
aerted  at  the  base,  the  other  two  halfway  up  the  Hmb,  neariy  oa  a  line  with 
the  sterile  filament  which  is  moderately  b^uded  down  the  side  with  hairs 
p(Hnting  downwards. — Dry  plateaus;  western  Colorado. 

46.  Pentstemon  Bridgesii  Gray,  Proc.  Am.  Acad.  7:  379.  1867.  Stems 
2-5  dm.  high  from  a  lignescent  base,  glabrous  up  to  the  virgate  secund  thyrsus, 
or  pruinose-pubenilent:  leaves  ^>atulate-]anoeolate  to  linear;  the  floral  re- 
duced to  small  subulate  bracts:  peduncles  (1-5-floweied)  and  pedicels  short; 
these  and  the  ovate  or  oblong  sepals  glandular-viscki :  lips  of  the  narrow 
corolla  fully  one  third  the  length  of  the  tubular  porticm;  the  u|^)er  erect  and 
2-lobed;  the  lower  3-parted  and  its  lobes  recurved:  antheans  de^ly  sagittate, 
the  cells  confluent  at  the  apex  and  caning  only  to  the  midHL*^  Uie  base  re- 
maining closed  and  saccate. — Southwestern  Cc^orado  and  in  Nevada  and 
California. 

47.  Pentstemon  Kingii  Wats.  Bot.  King's  Exp.  222. 1871.  Pruinose-  or 
g^landular-pubescent,  at  least  bdow;  stems  nmnraxms,  from  a  shrubby  baae^ 
ascending,  1-2  dm.  high:  leaves  oblanceolate,  mostly  acute,  entire,  sessile, 
with  a  narrowed  base,  the  lowermost  somewhat  spatviaie  and  sh<N-t-petialed, 
3-5  cm.  long:  secimd  racemes  short  and  rath^  leafy  at  base,  rah  1-4- 
flowered  peduncles:  sepals  ovate  or  oblong-lanceolate,  more  or  less  acaminale; 
sometimi^  slightly  scarious  and  eroee  upon  the  margin:  con^  14—16  mis.  in 
length,  purple,  dOated  upward,  somewhat  bilabiate:  antheiB  with  eonflaent 
edk,  d^iseent  to  the  miiklle,  f^abroos  bot  hirnite^fliate  a^^ 
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-  apex,  ^ 

tains  of  Wyoming,  the  Wasatch  of  Utah,  and  the  Humboldt  of  Nevada. 

48.  Pentstemon  sepalulus  A.  Nels.  Erect,  slender,  and  paniculately  slen- 
der branched  above,  3-8  dm.  high,  very  pale  and  glaucous  throughout:  leaves 
lanceolate  to  linear,  narrowed  toward  the  base,  entire:  peduncles  1-2-flowered: 
sepals  remarkably  small,  ovate,  mucronate:  corolla  violet-blue,  3-4  cm.  long, 
the  expanded  limb  broad:  anthers  as  in  the  preceding;  sterile  filament  glabrous. 
(P.  a2ureus  amhiguus  Gray,  Syn.  Fl.  2:  272.  1886;  P.  heterophyllus  Wats. 
Bot.  King's  Exp.  222.  1871.) — In  the  mountains  of  northwestern  Colorado, 
in  adjacent  Utah  and  Wyoming. 

6.  CHIONOPHILA  Benth. 

A  high-alpine  dwarf  perennial  with  entire  leaves  mostly  in  a  radical  tuft 
and  a  dense  spike  of  cream-colored  flowers.  Calyx  funnelform.  Corolla 
tubular,  with  shghtly  dilated  throat  and  bilabiate  Umb;  upper  lip  erect,  barely 
2-lobed ;  lower  with  convex  densely  bearded  base  forming  a  palate,  3-lobed. 
Anther  cells  divaricate  and  confluent. 

1.  Chionophila  Jamesii  Benth.  in  DC.  Prodr.  10:  331.  1846.  Glabrous  or 
nearly  so,  8-15  cm.  high:  leaves  thickish,  spatulate  or  lanceolate,  tapering  into 
a  scarious  sheathing  base;  those  on  the  scape-like  flowering  stems  few,  paired 
or  alternate,  linear:  spike  few  to  many-flowered,  mostly  secund,  bracteate: 
corolla  about  1  cm.  long,  pale  cream-color  or  greenish-white:  sterile  filament 
small  and  short. — ^Alpine  regions  of  the  mountains  of  Colorado  and  southern 
Wyoming. 

7.  GRATIOLA  L.    Hedge  Hyssop 

Soft-herbaceous  and  diffusely  branching  plants,  from  a  creeping  base. 
Pedicels  solitary  and  axillary,  a  pair  of  bractlets  close  to  the  calyx  and  equal- 
ing it.  Corolla-tube  cyUndraceous,  with  subequal  lips;  the  upper  entire  or 
lobed;  the  lower  3-cleft.  Anther-bearing  stamens  2;  the  anterior  pair  sterile- 
rudimentary;  anther  cells  distinct. 

1.  Gratiola  virginiana  L.  Sp.  PI.  17.  1753.  Viscid-puberulent  or  pubescent, 
often  nearly  glabrous  below,  divergently  branched  from  the  base,  1-2  dm. 
high :  leaves  commonly  glabrate,  oblong-lanceolate,  acute,  entire  to  denticu- 
late-serrate, mostly  narrow  at  base:  corolla  7-10  mm.  long,  with  yellowish 
tube  and  white  limb,  about  twice  as  long  as  the  calyx:  anther-cells  separated 
by  a  broad  connective:  capsule  ovoid. — Wet  soil;  across  the  continent. 

8.  SYNTHYRIS  Benth. 

Perennial  herbs  with  simple  stems,  mainly  radical  leaves,  and  rather  small 
purple,  blue,  or  pink  flowers  in  terminal  spikes  or  racemes.  Calyx  4-parted, 
the  segnaents  oblong.  Corolla  oblong  to  short-campanulate,  4-cleft,  more 
or  less  irregular,  rarely  wanting.  Stamens  2,  exserted;  filaments  slender; 
anther-cells  parallel  or  somewhat  divergent  below,  not  confluent  at  the  apex. 
Style  filiform,  with  small  capitate  stigma.  Capsule  compressed,  obtuse  or 
emarginate. — {Besseya  Rydb.) 

Corolla  wanting         .        .        . 1.  S.  wyomingensis. 

Corolla  present. 

Leaves  more  or  less  divided. 

Leaves  pinnatifid 2.  S.  pinnatifida. 

Leaves  laciniately  cleft  to  the  middle  or  less      .        .        .        .3.8.  laciniata. 
Leaves  undivided. 
Flowers  erect. 

Corolla  violet  or  purple. 

Leaves  oval  or  subcordate  •        •        •        •        .        .    4.  S.  alpina. 

Leaves  oblong 6.  S.  plantaeinea. 

Corolla  yellowish  or  white       •        •        .        •        •        .        .    6.  S.  Ritteriana. 
Flowers  refiexed  .        .        .        • 7.  S.  reflexa. 

ROCKY  MT.  BOT. — 29 
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1.  Sjnthyris  wyoaungensLs  (A.  Nek.)  Heller,  Mahl.  1:  5.  1900.  Stand 
puberulent  or  soniv  pubescent,  1-2.5  dm.  high:  radical  leaves  petioled, 
broadly  ovate  to  oblong,  crenate-dentate,  rounded  or  subcordate  at  base, 
mostly  obtuse  at  apex;  cauline  leaves  s^sile,  small,  mostly  acute:  bracts 
broacUy  lanceolate  to  nearly  linear:  calyx  anteriorly  cleft  to  the  base,  pos- 
teriorly into  2  (V  3  lobes  to  about  the  middle,  the  lobes  either  entire  or  (if  only 
2)  with  2  tooth-like  lobes:  corc^la  wanting:  stamens  conspicuous,  filaments 
twice  the  length  of  the  calyx:  capsule  emarginate,  large,  turgid,  puberulent, 
IHt)truding  from  the  cleft  ade  of  the  calyx.  S.  rubra. — Wyoming  and  prob- 
ably in  Colorado  and  Utah. 

la.  Synthyris  wyooiingensU  gyninocarpa  A.  Nels.  Similar  but  smaller, 
with  shorter  ^ike:  sepals  mostly  reduced  to  the  2  dorsal  ones,  these,  distinct  or 
WHnewhat  united:  capsule  orbicular,  much  flattened  at  maturity,  naked  ex- 
cept for  the  bract  and  sefKds  closely  approximated  on  the  posterior  angle. 
(WtJfenia  gymnocarpa  A.  Xels.  BulL  Torr.  Bot.  Uub  25:  282.  1898.) — West- 
em  Wyoming  and  Colorado. 

2.  Synthyris  pinnatifida  Wats.  Bot.  King's  Exp.  227.  i>l.  22.  1871.  Some- 
what villous:  radical  leaves  long-petioled,  broadly  ovate  in  outline,  pinnately 
divided,  the  lowest  of  the  3  or  4  pairs  ci  lobes  nearly  distinct,  the  upper  con- 
fluent, all  laciniately  pinnatifid  and  the  segments  laciniately  toothed:  flowering 
steins  8-16  cm.  high,  usually  exceeding  the  leaves,  narked  below:  raceme 
2-5  cm.  long,  densely  flowered  above;  pedicels  shorter  than  the  subtending 
ovate  or  oblong,  toothed  or  entire  bracts:  calyx-lobes  oblong,  mostly  obtuse: 
ecxolla  whitish,  nearly  twice  longer  than  the  calyx,  the  lower  lip  deeply  3- 
lobed,  the  upper  one  entire:  capsule  elliptical,  turgid. — On  rocky  ndges  in  the 
high  mountains;  Idaho  to  Utah,  Wyoming,  aind  Montana. 

3.  Synthyris  laciniata  (Gray)  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  353.  1900. 
Size  and  habit  of  the  preceding:  l^ves  orbicular  or  reniform,  never  pinnatifid, 
but  laciniately  cleft  to  the  middle  or  less. — Same  range. 

4.  Synthyris  alpina  Gray,  Am.  Joum.  Sci.  II.  34:  251.  1862.  Somewhat 
woolly,  becoming  smooth:  radical  leaves  elliptic  or  oval,  sometimes  subcor- 
date, closely  crenate,  3-5  cm.  long,  on  slender  petioles:  scape  5-15  cm.  high, 
leafy-bracted:  spike  short,  dense,  in  flower  2-6  cm.  long:  sepals  lance<^te, 
villous  on  the  outside  toward  the  edge  with  long  hairs,  also  the  bracts:  corc^la 
2-parted,  upper  lip  very  broad,  eroee;  the  lower  much  smaUer,  2-3-parted; 
lobes  narrow,  purplish-blue:  stigma  capitate:  stamens  exserted. — Hi^  alfmie 
in  Colorado  and  southern  Wyoming. 

5.  Synthyris  ptanftiginwi  Benth.  in  DC.  Prodr.  10:  455.  1846.  Woc^- 
pubescent,  becoming  smooth:  radical  leaves  oblong,  crenate,  thick,  ccxiaeeous, 
7-15  cm.  long,  abruptly  narrowed  at  base  and  somewhat  decurrent  on  the 
petiole,  somewhat  pUose  on  the  veins  and  ribs;  petioles  5-8  cm.  long:  scape 
2-3  dm.  high,  furnished  with  numerous  oblong  or  orbicular,  nearly  aesEue 
bracts:  flowers  in  a  long,  dense  spike,  in  fruit  10-15  cm.  in  length:  fruit  scarcely 
exceeding  the  round-ovate  persistent  bracts. — Subalpine  woods;  Colorado 
to  New  Mexico. 

6.  Synthyris  Ritteriana  Eastw.  Proc.  CaL  Acad.  ScL  III.  1:  23.  1896. 
Sparingly  pubescent;  scape  stout,  nearly  3  dm.  high,  foliaceous:  leaves  rad- 
ical, 8-10  cm.  long,  oblong-eUiptical,  obtuse,  crenate;  petioles  stout,  8-12  cm. 
Icmg;  bracts  of  the  scape  alternate,  ovate-acuminate,  sessile  by  a  subcoidate 
base:  floral  bracts  rhoinboidal,  acuminate,  tapering  at  base  to  a  short  pelkile; 
flowers  white,  in  a  spike  5  cm.  long:  calyx  of  3  divisions  4  nmi.  long,  each 
orbicular  to  obovate,  entire,  tootbed,  or  cleft,  obtuse  or  acute,  fringed  with 
white  hairs:  e<Ht>lla  of  2  divisions,  surpassing  the  calyx  by  2  mm.;  upper  part 
broadly  obovate,  acute,  ciliate;  lower  variously  cleft  with  2-3-laciiiiate, 
cihate  divisions:  filaments  inserted  at  the  base  ci  the  cordla.  sarpassiDg  it  by 
2  mm.  {S.  flacescens  A.  Nels.  Bot.  Gaz.  34:  33.  1902.)— Mountains  of  Cof- 
orado. 

6a.  Synthyris  Ritteriana  obtnaa  A.  Xels.  L  c.  Leaves  broad  and  obtuse: 
bracts  of  scape  orbicular,  cuspidate;  bracts  of  spike  narrowed  but  not  petiofed: 
calyx  2-Jobea  to  the  base,  one  or  both  lobes  aometimes  cleft  into  very  i 
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lobes:  corolla  yellowish:  stamens  long-exserted. — La  Plata  Mountains,  Col- 
orado. 

7.  Synthyris  reflexa  Eastw.  1.  c.  124.  Glaucous  and  somewhat  viscid;  scape 
erect,  1-2  dm.  high,  with  broad,  fohaceous  bracts:  leaves  radical,  7  cm.  long, 
eUiptical-oblong,  obtuse,  truncate  or  cuneate  at  base,  finely  crenate,  thin  in 
texture;  petioles  3-5  cm.  long:  bracts  of  the  scape  sessile,  broadly  ovate,  acute, 
entire,  or  serrulate  near  the  apex :  floral  bracts  ovate  to  linear,  fringed  with 
long  white  hairs;  flowers  greenish- white,  reflexed  on  pedicels  1  mm.  long: 
calyx  of  2  divisions  5  mm.  in  diameter,  orbicular,  fringed  Uke  the  bracts: 
corolla  of  2  parts  united  at  base,  the  upper  broad,  somewhat  hood-shaped, 
5  mm.  broad,  8  mm.  long,  sparingly  frmged;  the  lower  2-cleft,  divisions 
laciniate,  2  mm.  long:  stamens  2;  filaments  inserted  at  the  base  of  the  corolla, 
surpassing  it  by  4  mm. — San  Juan  Mountains,  Colorado. 

<  9.  VERONICA  L. 

Annual  or  perennial  herbs  with  mostly  opposite  leaves  and  usually  small 
blue,  pink,  or  white  flowers  in  terminal  or  axillary  racemes  or  spikes.  Calyx 
mostly  4-parted,  the  segments  oblong  or  ovate.  Corolla  rotate,  the  tube  very 
short,  the  hmb  deeplv  and  more  or  less  unequally  4-lobed.  Stamens  2;  an- 
thers obtuse,  their  cells  confluent  at  the  apex.  Ovary  2-celled;  style  slender; 
stigma  capitate;  ovules  few  or  many  in  each  cell.  Capsule  more  or  less 
compressed,  sometimes  very  flat,  emarginate,  obcordate,  or  2-lobed.  Seeds 
smooth  or  rough,  flat,  plano-convex  or  excavated  on  the  inner  face. 

Small  annual 1.  V.  peregrina. 

Perennials. 
Flowers  in  terminal  spikes. 

Capsule  oblong,  emarginate  •         •         .         .         .         .     2.  V.  alpina. 

Capsule  orbicular,  obcordate        • 3.  V.  serpyllifolia. 

Flowers  racemose  in  the  axils. 
Leaves  oblong  to  oval. 
Stem  leaves  sessile    .         .        •        .        .        .        .         .     4.  V.  anagallis-aquatica. 

All  the  leaves  petioled 5.  V.  americana. 

Leaves  linear  or  nearly  so 6.  V.  scutellata. 

1.  Veronica  peregrina  L.  Sp.  PI.  14.  1753.  Low  annuals,  glabrous,  or 
above  minutely  pubescent  or  glandular;  stem  and  branches  erect.  1.5-3  dm. 
high:  leaves  thickish;  the  lowest  petioled  and  oblong  or  oval,  dentate;  the 
middle  sessile,  oblong  to  linear-spatulate;  the  uppermost  more  bract-like 
and  entire:  flowers  in  the  axils  of  ordinary  or  bract-like,  commonly  alternate 
leaves,  very  short-pediceled:  capsule  orbicular  and  slightly  obcordate. — 
Throughout  the  continent. 

*  2.  Veronica  alpina  L.  1.  c.  11.  Hirsute-pubescent  or  glabrate;  stems  slen- 
der, simple,  8-16  cm.  high,  from  slender  creeping  rootstocks:  leaves  mostly 
shorter  than  the  intemodes,  ovate  to  oblong,  obscurely  crenulate,  15-20  mm. 
long,  rounded,  truncate  or  subcordate  at  base,  sessile  or  nearly  so:  raceme 
spiciform  or  subspicate,  dense  or  interrupted  below;  pedicels  erect,  shorter 
tnan  the  calyx,,  much  shorter  than  the  lanceolate  bracts:  corolla  violet,  the 
hmb  4-6  mm.  in  diameter,  surpassing  the  stamens  and  short  style:  capsule 
elliptical-obovate,  emarginate.  (F.  Wormsjoldii  R.  &  S.) — In  the  high  alti- 
tudes and  latitudes  of  northern  America  and  Europe. 

3.  Veronica  serpyllifolia  L.  1.  c.  12,  Pubescent  or  glabrous;  stems  creep- 
ing and  branching  at  base,  the  branches  at  length  ascending,  5-25  cm.  long: 
leaves  all  opposite  and  petioled,  or  the  upper  ones  sessile,  oblong  to  oval  or 
ovate,  8-20  mm.  long,  crenulate  to  entire:  flowers  in  short  spicate  racemes  at 
the  ends  of  the  stems  or  branches;  pedicels  equaling  or  longer  than  the  calyx: 
corolla  pale  blue  with  darker  stripes,  to  almost  white:  stamens  and  style  ex- 
serted:  capsule  broader  than  high,  obcordate,  about  2  mm.  high,  equahng  the 
calyx;  seeds  flat. — Wet  places;  in  this  and  other  continents. 

4.  Veronica  anagallis-aquatica  L.  1.  c.  Perennial,  glandular-pubescent 
above;  stems  2-9  dm.  long,  often  somewhat  branched:  leaf-blades  lanceolate 
to  oblong,  2-12  cm.  long,  acute,  finely  serrate  or  nearly  entire,  sessile  and 
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partly  ckspmg:  raeemes  spretudiBg,  many-flowered;  pedieds  3-7  mm.  kmp 
amals  ^anduku',  lanoec^te  to  oyate-lanceolate,  3-3.5  mm.  kmg:  coroUa  bhie, 
often  purple-striped,  4-5  mm.  broad:  capsules  soborbieolar  or  rfaombie- 
ofbicular,  2^  mm.  broad,  minutely  notched. — In  bro(^  or  wet  places;  widely 
distributed  in  America,  Europe,  smd  Asia. 

•-  5.  Veronica  americana  Schwein,  in  DC.  Prodr.  10:  468.  1S46.  Poennial, 
ijabrous;  stems  erect  or  decumboit,  1-6  dm.  high,  sometimes  branched:  leaf- 
blades  ovate  to  oblong  or  oblong-lancec^te,  bluntly  or  sharply  sorrate, 
abruptly  contracted  or  truncate  at  the  base:  racemes  loosdy  florwered;  ped- 
ieels  very  slaid»',  4-15  mm.  long:  sepals  ^abrous,  oblmg  to  oblong-lanceolate, 
2.S-3  mm.  long,  acute:  corolla  blue  or  neariy  white,  usuaDy  purj^e-striped, 
4-5  nm>.  broad:  cap^iles  3-3.5  mm.  broad,  broader  than  hi^  24obed. — 
Frequent  in  broc^  thron^jbout  northern  North  America. 

5a.  Veronica  americana  mifwnila  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  353. 
1900.    Low,  with  fle^y  entire  leaves.— %<JoTado  to  Montana. 

6.  Veronica  actdellata  L.  1.  c.  12.  Glabrous  or  venr  sparing  hairy;  stesns 
Aaader,  ascending  from  a  stoloniferous  base,  3-5  dm.  long:  leaves  sessile, 
linear  or  hnear-lanceoiate,  acute,  remotely  denticulate,  5-7  cm.  long:  flowers 
aeattered  on  fiHform,  elongated,  and  widdy  spreading  pedicels:  corc^la  blue  or 
porple,  4-6  mm.  broad:  capsule  broader  than  hi^  very  flat,  deeply  emar- 
ginate  at  the  summit,  sii^tly  so  at  base;  seeda  flat. — ^Wyoming,  northward, 
and  tboioe  acroas  the  continent. 

10.  LDCOSELLA  L.    Mudwobt 

Small  glabrous  plants,  with  fibrous  rootfi^  a  cluster  of  ai6ie  fleshy  leaves 
at  the  nodes  of  the  stol(»is,  and  short  scape-like  naked  pe^^ds  from  the 
axils  each  bearing  a  small  white  or  puiplish  flowo-.  Calyx  qunpannlate. 
Con^la  rotate-campanulate,  5-lobed,  ami  neariy  regular.  Stamena^4y  no 
sterile  filament;  anther-ceils  confluent. 

1.  Timoaflla  aqnatica  L.  Sp.  PL  631.  1753.  Tufta  3-6  cm.  high:  chtsteied 
leaves  exceeding  the  pedicels,  when  scattered  on  sterile  shoots  ahemate,  in 
the  typical  form  with  a  spatulate  or  oblong  blade  on  a  distinct  peti<^,  which 
in  mud  remains  short  but  in  water  elongates  to  5-12  cm.:  ccMX^la  pink  or  wiiite, 
scarcely  surpassing  the  calyx:  capsule  obtuse,  surpasang  the  calyx. — Muddy 
flats  and  shores,  margins  of  brocks;  widdy  distribi^ed  in  America  and  Europe. 

U.  GERASBIA  L. 

E^iect  branching  herbs  with  stem  leaves  opposate  (or  the  upper  ahemate) 
and  tropermost  reduced  to  bracts  subtendmg  1-flowered  peduncles  which 
often  u>rm  a  raceme  or  spike  of  showy  purple  or  yellow  flowers.  CaJyx  cam- 
panulate,  5-toothed  or  5-cleft.  Corolla  campanulate,  funnelform,  or  somewhat 
tubular,  enlarged  above.  Stamens  strongly  didynamous,  hairy,  included;  the 
2-celled  anthers  approximated  by  pairs,  and  the  cells  parallel  and  often  pointed 
at  base.  Style  elongated,  mostly  flattened  and  enlarged  at  apex.  Capaide 
globular  or  ovate-pointed. 

Ckpsole  oblonc;  eoroUa  pubescent  oo  the  outside           •        .        •        .    1.  G.  SHiwia. 
Ci4>8ule  globose;  corolla  ^abrom 2.  G.  ^ 


1.  Gerardia  aspera  Dou^,  Benth.  in  DC.  Prodr.  10:  517.  1846.  Stenv 
and  branches  strict,  3-5  dm.  hif^:  leaves  rather  erect,  strong  hispidnloiia- 
seabroiis,  afl  filiform-linear:  pedicels  mostly  equaling  and  sometimes  mod- 
erately exceeding  the  calyx,  erect:  calyx-lobes  triangular-ovate  or  triaogolap- 
lanceolate,  acute,  mostly  less  than  half  as  long  as  the  tube:  corolla  pnrf^ 
25  mm,  long,  pubescent  externally:  anthers  obtuse  at  base:  filiunoits  viDoaB: 
capsule  surpassing  the  calvx. — ^From  Colorado  eastward  and  southwanL 

2.  Gerardia  Bessevana  Brit.  Mem.  Torr.  Oub  5:  295.  1894.  A  strict 
annual  3-6  dm.  hi^:  leaves  linear,  about  25  mm.  long,  acute. 


SCROPHULARIACEAE   (fIGWORT  FAMILY)  453 

ascending:  pedicels  2-3  times  as  long  as  the  calyx:  calyx  campanulate;  the 
lobes  triangular-subulate,  half  as  long  as  the  tube  or  less:  corolla  purple,  about 
12  mm.  long:  capsule  gloDose,  4-6  mm.  in  diameter.  G.  tenuifolia  macrophyUa 
Benth. — From  tne  Eocky  Moimtains  to  the  Mississippi. 

12.  MIMULUS  L.    Monkey  Flower 

Herbs  with  opposite  leaves  and  mostly  showy  yellow  or  red  flowers  solitary 
and  axillary  or  m  a  terminal  raceme.  Calyx  prismatic,  5-angled  and  5-toothea. 
Corolla  tubular  to  funnelforin,  with  strongly  bilabiate  limb  or  the  lobes 
nearly  equal,  a  pair  of  bearded  ridges  extendmg  down  the  lower  side  of  the 
throat.  Stamens  4,  the  fifth  entirely  wanting.  Stigma  mostly  of  2  flat  lobes 
closing  together  when  irritated.  Capsule  dehiscent  by  both  sutures  or  on  one 
side  only,  or  cartilaginous  and  indeniscent.    Seeds  many. 

Flowers  reddish  or  purple. 

Stigmas  funnelform  .         .         .        .         .        .        •        .        .1.  M.  zianus. 

Stigmas  2-lipped. 

Flowers  small,  less. than  1  cm.  long        •         .        •        •        .         .    2.  M.  nibellus. 

Flowers  large,  3   cm.  or  more  long 3.  M.  Lewisii. 

Flowers  yellow;  stigmas  2-lipped. 
Perennials. 
Calyx  oblique,  injQated  in  fruit,  the  upper  tooth  largest. 

Calyx-teeth  acute;  stem  not  rooting  at  the  nodes     .         .         •    4.  M.  Langsdorfii. 
Calyx-teeth  obtuse;  stem  rooting  at  the  nodes    .         .         .        .    6.  M.  Geyeri. 
Calyx  neither  oblique  nor  inflated,  the  teeth  subequal  •         •        .    6.  M.  moschatus. 
Annuals. 

Calyx  oblique,  inflated  in  fruit 7.  M.  Hallii. 

Calyx  neither  oblique  nor  inflated 8.  M.  floribundus. 

1.  Mimulus  nanus  Hook.  &  Am.  Bot.  Beech.  378.  1840.  Glandular  or 
viscid;  stem  stoutish,  2-10  cm.  high,  simple,  or  branched  from  the  base: 
leaves  oblong  or  ovate  to  lanceolate,  entire  or  obscurely  toothed,  contracted 
at  base;  the  lower  ones  petioled,  including  the  petiole  8^25  mm.  long:  calyx- 
teeth  broadly  lanceolate,  acute:  corolla  rose-purple  with  yellow  and  dark 
purple  in  the  throat;  the  hmb  8-12  nun.  broad,  obviously  bilabiate:  capsule 
acuminate,  surpassing  the  calyx;  the  valves  chartaceous.  [M.  Tolmiei  (Benth.) 
Rydb.] — Gravelly  hills;  western  Wyoming  to  California  and  Washington. 

2.  Mimulus  rubellus  Gray,  Torr.  Bot.  Mex.  Bound.  116.  1859.  Simple  or 
branched  from  the  base,  6-20  cm.  high:  leaves  spatulate-oblong  to  linear, 
9-18  mm.  long,  commonlv  equaling  the  pedicels;  the  lower  sometimes  obo- 
vate  or  ovate:  calyx-teeth  short  and  obtuse:  corolla  6-8  mm.  long,  a  third 
longer  to  twice  the  length  of  the  calyx,  rose-color,  sometimes  yellow  vsLry- 
ing  or  changing  to  crimson-purple;  the  throat  broad  and  open:  stigma  bi- 
lamellar.  (M.  graiioUndes  Rydb.  Bull.  Torr.  Bot.  Club  28:  27.  1901.)— New 
Mexico  to  Montana. 

3.  Mimulus  Lewisii  Pursh,  Fl.  Am.  Sept.  427.  1814.  Pubescent  and  more 
or  less  viscid;  stems  numerous  from  a  i)erennial  root,  3-6  dm.  high,  simple: 
leaves  oblong-ovate  to  lanceolate,  denticulate,  mostly  acute  or  acuminate, 
3-7  cm.  long:  peduncles  longer  than  the  leaves:  calyx  prismatic-campanulate, 
15-20  mm.  long,  the  triangular  teeth  skort-acuminate  and  very  acute:  corolla 
rose-red  or  purplish,  about  3  cm.  long,  with  broad  throat  and  bilabiate  limb, 
sparingly  bearaed  in  the  throat:  stamens  not  exserted:  stigmas  oblong: 
capsule  oblong;  seeds  with  a  dull  and  loose  coat,  longitudinally  wrinkled. — 
Along  mountain  streams  in  our  range  and  far  westward. 

3a.  Mimulus  Lewisii  tetonensis  A.  Nels.  Bot.  Gaz.  34:  31.  1902.  Smaller, 
more  granular-glandular:  calyx-lobes  narrowly  linear-acuminate:  corolla 
smaller,  white  or  ochroleucous. — ^Teton  Mountains. 

4.  Mimulus  Langsdorfii  Sims,  Bot.  Mag.  pi.  1501.  1812.  Erect  perennial 
with  light-green  herbage,  glabrous  or  minutely  pubescent;  stems  terete,  2^8 
dm.  high,  usually  paniculately  branched:  leaves  orbicular  or  ovate,  the  blade 
2-5  cm.  long,  dentate  or  denticulate,  often  sublyrate,  petioled:  floral  bracts 
4-12  mm.  long,  connate-clasping:  pedicels  slender,  2-3  cm.  long:  calyx  cam- 
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panulate,  in  flower  about  8  mm.  lon&  often  mottled  with  dark  purple,  si 
fensth  much  inflated,  the  4  lower  teeth  incurved  and  closing  the  <»ifiee: 
eor^la  yellow,  2-3  cm.  long,  funnelform;  lobes  of  the  upper  tip  erect,  oblong, 
the  middle  lobe  of  the  lower  lip  broadly  cordate,  pendulous;  the  throat  usually 
spotted  with  dark  zted,  the  pubcssoent  lines  running  to  the  base:  capsule  ob- 
long; seeds  oblong.  (Jyf.  pubendus  Greene.) — In  wet  (daces  in  the  mountains; 
New  Mexico  to  Montana  and  far  westward. 

5.  Mhnulus  Geyeri  Torr.  NicoL  Rep.  Hydrog.  Upper  Mississii^  157 
1813.  Perennial  by  stolons,  ^abrous  or  nearly  so;  stems  slender,  creeping, 
rooting  at  the  nodes,  1.5-5  dm.  long:  leaves  broadly  ovate,  orbicular,  or  broader, 
very  ^tuse,  denticulate  or  entire,  membranous,  truncate,  subcordate,  or 
rarely  narrowed  at  the  base,  palmately  veined,  siiort-petioled  or  the  upper 
sessile,  6-25  mm.  broad:  peduncles  slender,  longer  than  the  calyx  in  fruit: 
calyx  obUque,  scarcely  toothed,  6-8  mm.  long  at  maturity:  corolla  8-12 
mm.  long,  the  lower  hp  bearded  at  the  base  within,  the  throat  broad:  seeds 
nearly  smooth.    M.  Jamegii. — From  Mexico  to  Montana. 

6.  Mnnulus  moschatus  Dou^.  in  lindl.  Bot.  Reg.  13:  jd.  1118.  1827. 
Villous  and  slimy-viscid,  strong  musk-scented;  stems  creepmg  and  ascend- 
ing, 1.5-3  dm.  long:  leaves  ovate  or  oblong,  short-petkAed,  d^iticulate, 
rounded  ofr  subcordate  at  the  base,  2-5  cm.  l<Mig:  peduncles  sloider,  long^ 
than  the  calyx;  flowers  2-5  cm.  long:  calyx-teeth  lanceolate,  acuminate: 
corolla  2-3  times  as  long  as  the  calyx. — ^The  Musk  Plant  of  gardens  and  green- 
houses; also  indigenous  in  wet  places  frofn  Colc«ado  and  Wyoming  to  the 
Pacific  States. 

7.  Mtmulus  Haltii  Greene,  Bull.  Cal.  Acad.  Sci.  1:  113.  1886.  Pub^ulent 
or  glabrous,  more  or  less  branched,  usually  suberect,  rather  dend^-,  the  stems 
somewhat  angled:  leaves  and  bracts  oblong  or  ovate,  obtuse,  entire  or  spar- 
ingly dentate:  calyx  subgiobose-inflated,  with  rather  broad  abruptly  acute 
teeth,  the  upperonetwice  as  large  as  the  others:  corolla  light  yellow,  small, 
6-10  mm.  long,  the  slender  tube  scarcely  exserted.  (M.  thermalis  A.  Nels. 
Bull.  Torr.  Bot.  Hub  27:  269.  1900;  M.  nasutu^  Greene,  as  to  our  range.}— 
Wet,  springy  places;  eastern  slope  <rf  the  Rocky  Mountains.  * 

8.  Mimulus  floribundus  Dougi.  1.  c.  pi.  1125.  Villous  annual  with  spread- 
ing white  hairs  and  viscid;  stem  rather  lender,  5-^0  cm.  long,  at  first  erect, 
but  socm  decumbent  and  diffusely  spreading,  flowering  from  the  lowest  asdls: 
leaves  ovate,  or  the  lower  subcordate,  the  blade  12-25  mm.  long,  rather 
coarsely  toothed,  all  petioled:  peduncles  spreading,  1-3  cm.  long,  exceeding 
the  leaves :  calyx  campanulate,  about  6  mm.  long,  the  short,  triangular,  acute 
teeth  neariy  equal:  corolla  about  12  nun.  long,  tight  yellow,  funnelform:  cap- 
sule giobose-ovoid,  obtuse,  sessile:  seeds  almost  globular,  tig^t-colored.  {M. 
membranacea  A.  Xels.  Bot.  Gax.  34:  30.  1902.) — ^From  the  mountains  of 
Colorado  and  Wyoming  to  the  Pacific  States. 

13.  RHXHAHTHUS  L.    Yelm>w  Rattle 

Herbs,  with  erect  stem,  opposite  leaves,  and  mostly  yellow  subsesole  flowers 
in  the  axils,  the  upper  ones  crowded  and  secund  in  a  leafy-bracted  ^ike. 
Calvx  ventricose-compressed,  4-toothed,  inflated  in  fruit.  Corc^-tube  cy- 
tindraceous;  the  upper  tip  galeate,  ovate,  obtUBe-compresBed,  entire  at  apex 
but  with  a  minute  tooth  on  each  side;  lower  tip  shcHter,  with  3  spreamig 
lobes.  Capsule  orbicular,  compreaBed.  The  seeds  when  ripe  rattle  in  the  in- 
flated dry  calyx. 

1.  Rhinanthns  Crista-galfi  L.  Sp.  PI.  603.  1753.  Glabrous  or  neariy  so, 
2-4  dm.  hi^:  leaves  narrowly  oblong  to  lanceolate,  coarsely  serrate:  bnets 
incised  and  the  acuminate  teeth  setaceous-tipped:  corolla  10-12  mm.  long; 
only  the  tip  exserted,  commonly  with  a  purple  spot  on  one  or  both  of  the 
tips:  stamens  ascending  under  the  galea;  anthers  pilose,  the  cdk  tranBverae: 
s^ds  suborbicular,  wmged. — From  the  Rocky  Mountains  eastward  to  Iht 
Atlaoftie. 
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14.  PEDICULARIS  L.    Loubewort 

Herbs  with  alternate  or  opposite  leaves  and  yellow,  purple,  red.  or  white 
flowers  in  terminal  spikes  or  racemes.  Calyx  tubular,  cleft  on  the  lower  side 
or  sometimes  also  on  the  upper  side,  or  2-5-toothed.  Corolla  strongly  bilabiate, 
the  tube  cylindric;  the  galea  laterally  compressed,  concave  or  conduplicate, 
sometimes  beaked;  lower  lip  erect  or  ascending,  3-lobed.  the  lobes  spreading 
or  reflexed,  the  middle  one  smallest.  Stamens  4,  didynamous,  ascending 
within  the  upper  lip  of  the  corolla;  anthers  transverse,  approximate  in  pairs, 
the  cells  equal,  parallel,  obtuse  or  rarely  mucronate  at  base.  Capsule  com- 
pressed, oblique  or  curved,  beaked,  many-seeded,  loculicidally  dehiscent. 
Seeds  reticulated,  pitted,  striate,  or  ribbed. 

Calyx  cleft  below,  sometimes  above  but  less  deeply. 
Leaves  more  or  less  pubescent. 

Deeply  pinnatifid 1.  P.  canadensis. 

Crenate 2.  P.  crenulata. 

Leaves  wholly  glabrous. 

Corolla  white,  the  beak  hooked 3.  P.  racemosa. 

Corolla  purplish,  the  beak  subciroinate  •         .  •      4.  P.  ctenophora. 

Calyx  fiubequally  5-toothed  or  5-lobed. 
The  lobes  and  the  tube  subequal. 

Flowers  purple ,.        «      5.  P.  cystopteridifolia. 

Flowers  yellow .       6.  P.  bracteosa. 

The  lobes  or  teeth  much  shorter  than  the  tube. 
Corolla  yellow  or  yellowish. 

Galea  scarcely  surpassing  the  lip 7.  P.  Grayi. 

Galea  falcate  with  decurved  beak 8.  P.  Parryi. 

Corolla  purple  or  purplish. 

Beak  of  galea  snort  and  straight        .         .       •-.         .         .9.  P.  scopulorum. 
Beak  of  galea  long  and  Innately  curved. 

Beak  short,  rather  thick,  incurved-lunate      .         .         .10.  P.  lunata. 
Beak  long,  slender,  recurved  or  upturned       .         .         .     11.  P.  groenlandica. 

1.  Pedicularis  canadensis  L.  Mant.  86.  1767.  Pubescent,  or  glabrate 
below;  stems  commonly  tufted,  simple:  leaves  alternate  or  some  of  them  op- 
posite, oblong-lanceolate,  7-13  cm.  long,  pinnately  parted  into  obtuse,  incised 
or  dentate  lobes:  spike  1-2  dm.  long  in  fruit:  calyx  cleft  on  the  lower  side, 
2-3-crenate  on  the  upper,  oblique:  corolla  yellow  or  reddish,  the  galea  arched, 
incurved,  minutely  2-toothed  below  the  apex:  capsule  oblique,  14-16  mm. 
long. — Scarcely  in  our  range ;  eastward  to  the  Atlantic  States. 

2.  Pedicularis  crenulata  Benth.  in  DC.  Prodr.  10:  568.  1846.  Pubescent; 
stems  clustered,  simple,  erect  from  a  decumbent  base,  1-3  dm.  high:  leaves 
undivided,  oblong-linear  or  narrower,  obtuse,  3-6  cm.  long,  closely  crenate 
and  the  broad  crenatures  minutely  crenulate:  spike  short  and  dense:  corolla 
whitish  or  purplish,  about  20  mm.  long,  like  that  of  the  last,  but  the  teeth 
at  the  apex  of  galea  less  conspicuous. — Colorado  and  Wyoming  in  grassy 
mountain  meadows;  spreading  rapidly  in  irrigated  meadows,  and  becoming  a 
pest. 

3.  Pedicularis  racemosa  Dougl.  Hook.  Fl.  Bor.  Am.  2:  108.  1838.  Gla- 
brous, 2-4  dm.  high;  stems  simple  or  branched,  leafy  to  the  top:  leaves  lanceo- 
late, undivided,  minutely  and  doubly  crenulate,  5-10  cm.  long:  flowers  short- 
pediceled,  in  a  short  leafy  raceme  or  spike,  or  the  lower  in  remote  axils  and 
uppermost  with  bracts  hardly  surpassmg  the  2-toothed  calyx:  slender  beak 
of  the  galea  hamate-deflexed,  produced  into  a  slender,  elongated-subulate, 
circinate-incurved  beak,  nearly  reaching  the  apex  of  the  broad  lower  lip. — 
Subalpine  throughout  our  range  and  far  westward. 

4.  Pedicularis  ctenophora  Rydb.  Bull.  Torr.  Bot.  Club  24:  293.  1897. 
Stem  from  a  thickened  caudex,  about  3  dm.  high,  glabrous,  strict,  striate: 
leaves  numerous,  especially  at  the  base,  glabrous,  rather  thickish,  pinnately 
divided  into  linear-lanceolate  serrate  segments:  spike  about  1  dm.  long,  rather 
loose;  bracts  broadly  ovate  in  outline,  pectinately  divided:  calyx  gibbous 
above,  purple-striate,  more  or  less  villous-ciliate  at  the  base:  corolla  purplish; 
galea  arcuate,  produced  into  an  elongated  incurved  beak;  lip  very  broad, 
especially  the  lateral  lobes.  Very  near  the  more  western  P.  corUorta  B^nt)i, — 
\N^roming  and  Mgntana, 
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5.  Fediciikris  cystopCeridifcdia  Rydb.  Mem.  N.  T.  Boi.  Card.  1:  365. 
1900.  Perennial,  ^brous  up  to  the  villous  roike;  stem  1-3  dm.  high,  stnct, 
more  or  leas  purple-tinged,  mther  few-leavecl:  leaves  jiimiately  divided  into 
triangular-laiice<Mate  segments,  these  again  sharply  incised  and  serrate:  bracts 
lanceolate,  long-acuminate,  about  2  cm.  long:  calyx  densely  villous:  coroDa 
very  dank  reddish-purple,  over  20  mm.  long;  ^lea  falcate,  arcuate,  with  a  trun- 
cate apex  and  this  with  a  pair  of  teeth  on  the  lower  side,  the  crenulate  lobes 
of  the  Up  protruding  and  reacdiing  near  to  the  apex  of  the  galea. — ^Montana 
and  Wyoming. 

6.  Pedicnlaris  bfacteosa  Benth.  L  c.  574.  Glabrous  cfr  scantfly  pOoee  upon 
the  s{Hke;  stem  ^^ect,  2-5  dm.  high,  leafy:  leaves  pinnately  parted,  segments 
lanceolate,  incisely-dentate  or  pinnatifid:  spike  pedunculate,  elcmgated, 
5-20  cm.  long,  densely  flowered;  the  bracts  ovate,  acuminate,  and  somewhat 
membranous:  calyx-lobes  lanceolate,  setaceous:  galea  of  the  yellow  ccRtrfla 
slightly  incurved,  not  beaked,  hooded  at  the  apex,  and  terminating  in  an  ob- 
tuse, somewhat  2-toothed  projection;  Hp  much  shorter.  (P.  monUmetuis 
Rydb.  BulL  Torr.  Bot.  Uub  24:  292.  1897.)— ColcHado  to  the  Saskatchewan 
ami  westward. 

7.  Pedicularis  Gray!  A.  Xels.  Proc.  BioL  Soc.  Wash.  17:  100.  1904.  Stem 
4-10  dm.  high,  stout,  leafy,  bearing  above  a  dense-flowered,  softly  pubescent 
qnke  2-5  dm.  long:  leaves  glabrous,  pinnately  parted;  segments  lance<^te, 
lanciniate-pinnatifid ;  lobes  serrate  or  incised ;  radical  leaves  3-4  dm.  long*  bracts 
dongated,  linear  from  an  ovate-lanceolate  base,  lowo-  ones  pectinate-pinnadfid, 
exceeding  the  flowers:  calyx  about  equally  5-cleft,  lobes  lanceolate,  entire, 
about  half  shorter  than  the  tub^:  corolla  25  mm.  or  more  limg,  striate,  dirty 
green;  galea  hooded  at  the  apex,  not  beaked,  truncate,  2-toothed,  scarcely 
equaling  the  shortly  3-lobed,  sosnewhsX  ^reading  Hp.  P.  procera. — Wyo- 
ming and  Colorado. 

8.  Pedkularis  Parryi  Gray,  Am.  Joum.  Sci.  n.  34:  250.  1860.  Very 
smooth  except  the  ciliated  bracts;  stem  15-30  cm.  high,  more  or  less  bractecl: 
leaves  linear-lanceolate,  pectinate-pinnatifld,  petuded,  cauline  ones  small; 
segments  linear,  acute,  alx>ut  6  mm.  long,  cartilaginous-serrate:  bracts  small, 
trifid;  fiow&rs  numerous,  short-pediceled,  somewhat  crowded  in  a  narrow 
qnke  3-6  cm.  long,  a  dirty  or  faded  yellow:  calyx  membranaceous,  marked 
with  5  striae,  at  length  subinflated,  teeth  5,  short,  lanceolate,  very  entire, 
lanuloee  within:  gal^  narrow,  apex  incurved,  gradually  {Htxluced  into  a 
long,  emarginate  beak  which  is  scHne^^iat  decurved,  much  surpassing  the 
lower  lip:  filaments  very  smooth. — In  the  high  mountains  of  C<dorado,  Utah, 
and  Wyoming. 

9.  Pcdicularis  scopnlormn  Gray,  Syn.  Fl.  2:  308.  1878.  Low  a^iine  peren- 
nial 1-2  dm.  hi^  glabrous  except  the  arachnoid-lanate,  dense,  oblong  ^like: 
calyx-teeth  triangular-subulate,  entire,  membranaceous,  very  much  slmter 
thii  the  tube:  galea  of  the  reddish-purple  (18-20  mm.  long)  conUsL  with  its 
somewhat  produc€:d  apex  obliquely  truncate,  edentulate  or  produced  <m  each 
side  into  an  obscure  triangular  tooth.  (P.  HaUii  Rydb.  Mem.  N.  Y.  Bot. 
Gard.  1:  364.  1900.)— Colorado  to  Montana. 

10.  Pcdicularis  lunata  Rydb.  BuU.  Torr.  Bot.  Hub  28:  27.  1901.  Fo-- 
fectly  glabrous  up  to  the  inflorescence,  about  4  dm.  high-  leaves  ahemate, 
daric  green,  5-12  cm.  l<Hig,  pinnately  divided  to  near  the  midrib;  segments 
linear  or  Unear-oblong,  crenate:  spike  15-20  cm.  long,  rather  lax;  bracts 
pectinately  divided  with  prolonged  cxid-lobes,  sli^tly  arachnoid,  viDous:  cahrx 
about  9  mm.  long;  the  teeth  broadly  lanceolate,  about  3  mm.  kmg:  coroua 
pinkish,  over  20  m.  long;  the  tube  about  twice  as  long  as  the  calyx,  strongly 
curved;  galea  strongly  arcuate,  produced  into  a  rather  long  beak  and  afanost 
crescent-shaped ;  lower  Up  almost  meeting  the  beak  of  the  upper,  very  broady 
indistinctly  3-lobed  with  large  rounded  lat^al  lobes. — ^Wyoming  and  probably 
Montana. 

11.  Pedkularis  groenlandka  Retz.  DC.  Prodr.  10:  566.  1846.  A  ample- 
stemmed  nearly  ^brous  perennial:  leaves  lanceolate-acuminate  in  oathne^ 
5-12  cm.  long,  the  uppa:  sessile,  the  lower  dender-peti«ded;  the  ^^f^^Mr 
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segments  crenulate  or  incised:  spike  dense,  1-2  dm.  long:  calyx  5-toothedy 
nearly  equaling  the  corolla-tube:  corolla  red  or  purple;  galea  decurved  against 
the  lower  lip  and  upwardly  recurved  beyonci  it:  capsule  obliquely  ovate. 
(ElephanteOa  groerdandica  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  360.  1900.)— 
In  swamps  and  wet  meadows;  throughout  northern  America. 

-  16.  CASTILLEJA  *  Mutis 

Herbs  with  alternate  leaves  and  red,  yellow,  purple,  or  white  flowers  in 
dense,  terminal,  leafy-bracted  spikes,  the  bracts  often  brightly  colored  and 
much  larger  than  the  flowers.  Calyx  tubular,  laterally  flattened,  more  or 
less  cleft  above  or  below,  or  both,  the  lobes  entire  or  2-cleft.  Corolla  tu- 
bular, very  irregular,  the  tube  not  longer  than  the  calyx,  the  limb  bilabiate; 
upper  lip  (galea)  arched,  elongated,  concave  or  keelecl,  laterally  compressed, 
entire,  inclosing  the  didynamous  stamens;  lower  lip  short,  often  very  small, 
3-tootiied,  3  carinate  or  somewhat  saccate  below  the  short  teeth. 

Annual 1.  C.  ezilis. 

Perennials. 
Calyx  less  deeply  cleft  above  than  below. 
Corolla  long  (4r-5  cm.). 

Galea  as  long  as  the  tube  of  the  corolla  •        •        •        •      2.  C.  linariaefolia. 

Galea  shorter  than  the  tube  of  the  corolla      •        •        •        •      3.  C.  sessiliflora. 
Corolla  short  (2-3  cm.). 

Inflorescence  bright  red  or  scarlet  .        •        •        •        •      4.  C.  collina. 

Inflorescence  greenish  or  yellow. 

Lip  of  corolla  half  as  long  as  the  galea     •        •        .        .      5.  C.  brachyantha. 

Lip  of  corolla  very  short 6.  C.  flava. 

Calyx  equally  or  subegually  cleft  above  and  below. 
Inflorescence  conspicuously  red,  scarlet,  or  purple. 

Galea  longer  than  the  tube  of  the  corolla  or  the  two  subequal. 

Leaves  glabrate;  galea  exserted 7.  C.  miniata. 

Leaves  pubescent;  galea  partly  exserted     .        .        .        •      8.  C.  chromosa 
Galea  shorter  than  the  tube  of  the  corolla. 
Stems  low,  mostly  less  than  3  dm.  high. 
Floral  bracts  laciniately  3-5-cleft. 

Leaves  entire  or  pinnately  lobed 9.  C.  Haydenii. 

Leaves  mostly  equally  3-cleft 10.  C.  Buniunil. 

Floral  bracts  entire  or  nearly  80 11.  C.  integra. 

Stems  taller.  3-5  dm.  or  more. 

Calyx  with  4  subequal  lobes 12.  C.  confusa. 

Calyx  with  2  primary  lobes  which  are  more  or  less  cleft. 

Floral  bracts  bright  purple 13.  C.  lauta. 

Floral  bracts  bright  scanet. 

Stems  in  clumps,  from  a  woody  caudex    .         .         .     14.  C.  rhexifolia. 
Stems  single,  spreading  by  creeping  rootstocks         •     15.  C.  lancifolia. 
Inflorescence  pale,  greenish,  or  yellow. 

Galea  equaling  the  tube  of  the  corolla,  or  nearly  so        .         .     16.  C.  dubia. 
Galea  shorter  than  the  tube  of  the  corolla. 

Galea  short,  or  not  more  than  twice  as  long  as  the  lip. 

Calyx  cleift  into  4  subequal  lobes 17.  Grlongispica. 

Calyx  2-cleft,  the  lobes  bidentate  or  cleft. 
Inflorescence  more  or  less  pilose. 

Primary  calyx-lobes  merely  bidentate       .        .         .     18.  C.  pilifera. 

Primary  cal3fx-lobes  2-cleft 19.  C.  fasciculata. 

Inflorescence  cinereous-puberulent,  not  pilose      .         .     20.  C.  pallescens. 
Galea  more  than  twice  as  long  as  the  lip. 

Corolla  and  calyx  subequal 21.  C.  lineata. 

Corolla  difldnctiy  suriMMsing  the  calyx. 

Low  (1-2  dm.) 22.  C.  occidentalis. 

Taller  (3-5  dm.) 23.  C.  sulphurea. 

1.  Castilleja  exiUs  A.  Nels.  Proc.  Biol.  Soc.  Wash.  17:  100.  1904.    Villous- 

Eubescent;  stem  slender,  strict,  simple  or  with  1  or  2  erect  branches,  3-7  dm. 
igh:  leaves  all  linear-lanceolate  and  entire,  sessile,  acuminate,  4-8  cm.  long: 
bracts  similar  to  the  leaves  but  smaller,  red  or  red-tipped,  very  narrow, 
equaling  or  longer  than  the  short-pediceled  flowers:  calyx  green,  cleft  on  both 
sides  to  about  the  middle,  the  lobes  lanceolate,  acute,  entire  or  2-toothed: 
corolla  yellow,  12-20  mm.  long,  the  upper  lip  much  longer  than  the  small 

*  For  other  closely  allied  species  coming  into  the  borders  of  our  range,  see  Bull.  Torr. 
Bot.  Club  34:  35-41,    1907,  where  Rydberg  characterizes  thirteen  additional  species. 
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lower  one:  capsule  oblong,  acute,  12-16  mm.  long.  C.  vdruyr. — ^From  New 
Mexico  to  Nebraska,  thence  through  our  range  to  Oregon. 

•  2.  Castilleja  linariaefolia  Benth.  in  DC.  Prodr.  10:  532.  1846.  Glabrow 
below,  the  inflorescence  somewhat  pubescent  or  villous;  stems  strict,  5-10  dm. 
high:  leaves  Unear,  entire  or  some  of  the  upper  sparingly  laciniate.  and  the 
uppermost  and  bracts  3-parted,  3-nerved:  calyx  narrowly  cylindrical,  2-3  cm. 
long,  mostly  red  or  crimson,  sometimes  pale,  the  anterior  fissiu^  very  much 
deeper  than  the  posterior;  the  long  upper  Up  acutely  4-toothed  or  2-cleft  ami 
the  lobes  2-toothed:  corolla  4-5  cm.  long;  the  narrow,  falcate,  and  much  ex- 
serted  galea  as  long  as  the  tube.  (C.  cognata  Greene,  PI.  Baker.  3:  22.  1901; 
C.  crisUjrqaUi  Rydb.  Mem.  N.  Y.  Dot.  Card.  1:  355.  1900.)— Throughout  our 
range  and  west  to  the  Pacific  States. 

3.  Castillela  sessiliflora  Pursh,  Fl.  Am.  Sept.  738.  1816.  Perennial, 
cinereous-puberulent;  stems  stout,  1.5-4  dm.  high,  densely  leafy:  leaves 
sessile,  2-5  cm.  long;  the  lowest  commonly  linear,  obtuse,  and  entire;  the  others 
laciniate  into  narrow  segments:  bracts  green,  similar  to  the  upper  leaves, 
shorter  than  the  sessile  flowers:  calyx  deeper  cleft  on  the  lower  side  than  on 
the  upper,  the  lobes  linear-lanceolate,  acute:  corolla  yellowish,  4  cm.  long, 
the  upper  lip  about  twice  as  long  as  the  lower,  the  lobes  of  the  latter  linear: 
capsule  oblong-lanceolate. — ^Texas  to  Canada  through  the  eastern  part  of  our 
range. 

4.  Castilleja  coUina  A.  Nels.  Bull.  Torr.  Bot.  Club  28:  231.  1901.  Manv- 
stemmed,  1^25  cm.  high;  pubescence  a  fine  puberulence  with  some  soft, 
white,  woolly  hairs  at  the  base  of  the  leaves,  on  their  margins,  and  in  the  in- 
florescence; stems  simple,  the  exterior  ones  in  the  cluster  decumbent:  leaves 
2-4  cm.  long,  dark  green,  variously  cleft,  the  lower  mostly  pinnately,  tiw 
divaricate  lobes  linear  or  broader,  sometimes  again  1-3-cleft,  on  either  side: 
bracts  bright  red,  more  freely  cleft  than  the  leaves:  calyx  cleft  nearly  to  the 
middle  before,  less  deeply  behind,  the  lobes  again  cleft  half  their  length  into 
lanceolate  segments:  corolla  yellowish,  about  3  cm.  long;  galea  distinctly 
exceeding  the  tube,  slender,  truncate  or  with  a  short  tooth  at  apex,  obscurely 
pubescent  on  the  exserted  tip;  lip  very  short,  3-toothed,  the  central  one  short, 
the  lateral  longer,  acute,  divaricate. — In  spring,  on  gravelly  sagebrush  slopes; 
Wyoming  and  Colorado. 

5.  Castilleja  brachyantha  Rydb.  1.  c.  360.  Pubescent,  1-2  dm.  high,  erect, 
rather  slender:  lower  leaves  often  entire,  and  upper  only  3-5-parted,  2-4  cm. 
long:  bracts  of  the  dense  spike  more  dilated;  inflorescence  yellow  or  greenish: 
lobes  of  the  ovoid-oblong  calyx  lanceolate:  corolla  scarcely  exserted,  about 
2  cm.  long;  lip  with  somewhat  callous  or  saccate  keels  about  the  length  of  the 
oblong-obtuse  lobes.  C.  brevi flora. — Rare;  alpine  regions;  Colorado  to  Mon- 
tana. 

6.  Castilleja  flava  Wats.  Bot.  King's  Exp.  5:  230.  1871.  Plant  2-4  dm. 
high,  with  numerous  slender  stems,  cinereous-puberulent,  at  least  above,  and 
the  elongated  spike  more  pubescent:  leaves  entire  or  the  upper  with  1  or  2 
lobes:  bracts  3-cleft  and  with  dilated  base;  the  upper  and  calyx  yellowish: 
corolla  about  2-2.5  cm.  long;  narrow  galea  little  snorter  than  the  tube;  lip 
very  short,  globular-saccate  and  callous,  and  with  very  short  ovate  lobes.— 
From  Utah  and  Colorado  to  the  Canadian  border. 

•  7.  Castilleja  miniata  Dougl.  Hook.  Fl.  Bor.  Am.  2:  106.  1838.  Glabrous 
or  nearly  so  except  the  inflorescence;  stems  numerous  and  tufted  on  a  short 
rootstock,  mostly  simple  and  strict,  2-6  dm.  high:  leaves  lanceolate  or  linear, 
or  the  upper  ovate-lanceolate,  acute,  entire  or  rarely  laciniately  3-cleft:  bracts 
lanceolate  to  oval,  mostly  bright  red,  rarely  whitish,  seldom  lobed;  spikes 
short  and  dense:  calyx-lobes  lanceolate,  acutely  2-cleft:  corolla  2.5-3.5 
cm.  long;  the  galea  exserted,  linear,  longer  than  the  tube;  the  very  short 
lower  lip  protuberant  and  callous,  as  deep  as  long,  with  short,  ovate,  involute 
teeth. — Wet  bottom  lands;  from  our  range  to  California  and  Alaska. 

8.  Castilleja  chromosa  A.  Nels.  1.  c.  26:  245.  1899.  Stems  numerous,  sim- 
ple or  sparingly  branched,  2-4  dm.  long;  pubescence  a  fine  puberulence  and 
more  or  less  of  whitish,  crisped  hairs:  leaves  variable;  the  lower  entire  or 
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nearly  so,  lanceolate  to  linear,  3-7  cm.  long;  the  upper  pinnatifid.  consisting 
of  a  lanceolate  blade  proper,  3-5  cm.  long,  and  2-4  linear  to  lanceolate,  widely 
divaricate  or  ascending  lobes:  inflorescence  at  first  short  and  dense,  10-15  cm. 
long,  more  densely  crisped-hairy  than  the  rest  of  the  plant;  bracts  from  scar- 
let to  yellowish-red :  calyx  about  20  mm.  long,  about  equally  cleft  before  and 
behind,  the  tube  about  twice  as  long  as  the  bifid  lobes:  corolla  more  or  less 
exserted;  the  galea  a  little  longer  than  the  tube;  the  lip  very  short  and  almost 
truncate,  3  narrow  plicae  extending  one  third  the  length  of  the  tube. — Dry 
denuded  hills;  Colorado  and  Wyoming. 

9.  Castilleja  Haydenii  (Gray)  Greene,  Pitt.  4:  1.  1899.  Low,  tufted,  1-2 
dm.  high,  glabrate  below  or  more  or  less  cinereous,  the  inflorescence  often 
ciliate-pubescent:  leaves  narrow,  mostly  entire:  bracts  broader,  3-5-cleft 
into  linear  lobes,  "rose-red  or  else  paler  and  with  an  admixture  of  lilac  "; 
spike  at  first  dense  but  becoming  rather  long  and  lax:  galea  shorter  than  the 
tube;  the  lip  not  half  the  length  of  the  galea.  C.  pallida  Haydenii. — High  al- 
pine in  Colorado. 

10.  Castilleja  Buffumii  A.  Nels.  Cinereous  and  barely  viscid ;  stems  leafy, 
several  to  numerous,  assurgent  from  the  crowns  of  a  woody  tap-root  which 
produces  from  its  base  many  horizontal  yellow  roots:  leaves  mostly  3-cleft, 
the  lobes  nearly  linear,  about  as  long  as  or  longer  than  the  rather  broad  base: 
bracts  similar,  thinner  and  subscarious,  light  wine-color  shading  to  brick-red 
or  maroon:  calyx  as  long  as  the  bracts  and  the  corolla-tube,  equally  cleft  above 
and  below;  the  lobes  half  as  long  as  the  tube  and  each  cleft  halfway  into  ob-^ 
tuse  teeth:  corolla  yellowish-green;  galea  half  as  long  as  the  tube,  the  free  thin 
edges  the  same  color  as  the  bract;  lip  short,  one  fourth  as  long  as  the  galea 
and  one  half  as  long  as  the  shallow  plicae:  capsule  ovate,  10-12  mm.  long. — 
Type  locality,  the  SUck  Creek  Bad  Lands,  Big  Horn  Basin,  Wyoming  (B.  C. 
Buffum). 

11.  Castilleja  integra  Gray,  Bot.  Mex.  Bound.  119.  1859.  Plant  1-3  dm. 
high;  stem  rather  stout,  tomentose:  leaves  cinereous-tomentulose,  linear,  3-7 
cm.  long,  3-7  mm.  wide,  entire:  bracts  of  the  short  spike  red  or  rose-color, 
entire  or  sometimes  incised:  corolla  about  3  cm.  long;  galea  rather  broad;  lip 
strongly  tri-callous,  the  lobes  very  short.  (Includes  C.  gloriosa  Brit,  and  C. 
Lindheimeri  Gray,  as  to  our  range.) — In  dry  groimd;  from  Colorado  to  Arizona 
and  Texas. 

12.  Castilleja  confusa  Greene  1.  c.  Perennial,  the  tufted  stems  3-6  dm. 
high;  green  and  glabrous  below,  more  or  less  villous  above,  the  inflorescence 
strongly  villous  with  long,  sU^tly  deflexed,  somewhat  viscid  but  not  glandular 
hairs:  lower  leaves  all  lanceolate,  acuminate,  entire,  5-8  cm.  long;  those  im- 
der  the  inflorescence  broader  and  with  a  pair  of  narrow,  falcately  divergent 
lobes;  bracts  of  the  spike  still  shorter  and  broader,  mainly  scarlet,  and  with 
2  pairs  of  lobes:  calvx  with  4  subequal.  lanceolate,  acute  lobes:  corolla  well 
exserted;  galea  notably  villous  along  tne  back,  twice  the  length  of  the  lip, 
the  prominent  teeth  of  which  are  incurved.  C.  miniata  in  part.  (C.  trinervia 
Rydb.  Bull.  Torr.  Bot.  Club  28:  26.  1901.)— From  Colorado  and  Wyoming 
to  Utah. 

13.  Castilleja  lauta  A.  Nels.  1.  c.  27:  269.  1900.  Stems  several  or  nu- 
merous, simple,  erQct,  y^owieh-green  to  purplish,  smooth  and  shining  to  stri- 
ate and  granidar-puberulent,  1-3  dm.  high:  leaves  2-5  cm.  long  or  the  lower 
much  reduced,  linear-lanceolate,  acimiinate,  and  entire  to  more  broadly  lanceo- 
late and  obtusish;  upwardly  becoming  broadened  at  the  apex  and  toothed 
or  cleft  or  with  short  lateral  lobes;  from  glabrate-puberulent  below  tolanate- 
ciliate  above:  inflorescence  short  and  dense,  gay  or  almost  gaudy,  the  purple 
bracts  large,  lanate-ciliate,  dilated  upward,  entire  or  3-cleft,  nearly  equalmg 
the  flowers:  calyx  equally  cleft  to  about  the  middle,  the  2  lobes  again  cleft  to 
about  the  middle  into  oblong-lanceolate  lobes:  corolla  yellow  and  more  or 
less  streaked  with  purple,  18-22  mm.  long;  galea  half  as  long  as  the  tube, 
truncate  and  obscurely  toothed  at  the  apex;  the  lip  short,  the  3  teeth  acu- 
minate and  infiexed.  C.  brunnescena  Rydb.  1.  c.  31:  436.  1904. — ^Mountain 
slopes;  Colorado  to  Montana. 
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"  14.  Casdneja  rhezifolia  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  356.  1900. 
Perennial,  with  a  woody  caudex,  3-5  dm.  high,  gjabroos  below,  more  or  leas 
villous  above:  leaves  linear-lanceolate  to  ovate,  3-5-naired,  aboat  5  cm.  long; 
the  upp^  often  3-5-cleft,  but  not  deeply  so,  with  lanceolate  lobes:  bracts 
scarlet  or  red:  calyx  about  2.5  cm.  long,  green  at  the  base,  otherwise 
coccineous  or  scarlet,  about  equally  cleft  above  and  below,  the  clefts  on  the 
sides  about  5  mm.  deep:  corolla  2.5-3  cm.  long,  with  a  galea  about  1  cm.  in 
length.  (C.  Tweedyi  Rydb.  1.  c.  358;  C.  obtusOoba  Rydb.  BuU.  Ton,  Bot, 
Club  31:  644.  1904.) — Open  woods  in  the  mountains;  throughout  our  range. 

15.  CastOleja  kmcifoUa  Rydb.  1.  c.  357.  Peroinial,  with  a  long  creefNng 
rootstock,  not  growing  in  clumps,  4-6  cm.  hi^  sparingly  villous  or  ^bibrate, 
comparatively  very  leafy:  leaves  lanceolate,  often  acuminate,  3-5  cm.  long; 
rather  firm,  3-nerved,  the  upper  seldom  if  ever. cleft:  cal3rx  and  con^la  as  in 
the  preceding  species:  corolla  about  3  cm.  long,  with  a  galea  slightly  over  1  cm, 
in  length.  (Very  near  to  C.  Suktdarfii  Gray,  Proc.  Am.  Acad.  22:  311.  1877, 
which  has  a  longer  corolla  with  galea  as  long  as  the  tube.) — Rich  smi  awwitg 
shrubs,  mountain  sides;  Colorado  to  Montana. 

16.  CastOleja  dabia  \.  Nels.  The  woody  caudex  short,  giving  rise  to  few 
or  several  slender,  »mple,  ascending  or  erect  stems,  2-3  dm.  hig^;  pubeseenee 

r-se,  cinereous,  consisting  of  fine  puberulence  and  some  white,  soft  hairs: 
body  or  axis  of  the  leaf  linear,  3-5  cm.  long,  3-5  mm.  broad,  usuaDy  with 
1  or  2  pairs  of  widely  divergent  linear  lobes  which  are  one  third  to  One  half 
as  long  as  the  leaf:  bracts  shorter,  the  blade  and  lobes  relatively  broader  and 
tending  to  become  scarious,  decidedly  yeUowish  or  at  the  summit  brig|it 
yellow:  calyx  about  2  cm.  long,  equally  cleft  to  nearly  one  third  its  loigth: 
corolla  scarcely  longer  than  the  calyx;  galea  and  tube  subequal;  lip  almost 
wanting,  not  notic^bly  saccate,  truncate  and  short-toothed.  (C  anguMti- 
folia  dubia  X.  Nels.  1.  c.  29:  404.  1902.> — Denuded  slopes  of  the  desert  azeas; 
Wyoming. 

17.  CastiDeja  longispka  A.  Nels.  1.  c.  26:  480.  1899.  Stems  few  to  many, 
2-3  dm.  high,  branched,  the  branches  slender,  erect  (fascicled);  pubeseenee 
a  short-hirsuteness  with  a  fine  puberulence:  leaves  2-5  cm.  long,  3-cleft  to  the 
middle  or  thereabouts  into  linear  lobes:  bracts  with  dilated  base,  3-cleft  to 
the  middle  or  beyond,  the  middle  lobe  oblong,  obtuse,  the  lateral  linear;  niikes 
dense,  slender,  often  half  the  whole  length  of  the  plant,  vellowish:  caljx-lobes 
equal,  linear-lanceolate,  acuminate,  a  little  shorter  tlian  the  ovoid  tid>e: 
corolla  12-15  mm.  long,  one  third  longer  than  the  cal^-x  and  slightly  exceed- 
ing the  bracts;  lip  triply  saccate  and  ccHispicuously  3-toothed,  the  sacs  dul- 
low;  galea  obtuse  or  subacute,  scarcely  longer  than  the  lip. — Wyoming  to 
Montana  and  Idaho. 

IS.  Castilleja  piHfera  A.  Nek.  1.  c.  31:  246.  1904.  Po-^mial,  moie  or 
less  finely  pilose  throughout ;  stems  several  from  the  crown  of  a  caudex,  sleii- 
der  and  erect  from  a  somewhat  decumbent  base,  15-25  cm.  high:  leaves 
ntmierous.  fiaccid,  nearly  linear,  entire  or  with  one  or  more  linear-divoseot 
lobes,  3-6  cm.  long:  cah-x  a  little  shorter  than  the  bracts,  eqiudly  drft  above 
and  below  to  the  middle;  the  lobes  linear  and  rarely  more  than  bkientate  at 
apex:  corolla  about  2  cm.  long  ^shorter  than  the  cah-x),  tubular;  the  Iro  as 
long  as  the  galea  and  about  one  fourth  as  long  as  the  tube,  the  linear  teeui  as 
long  as  the  obscurely  saccate  base.  (C.  pUosa  (Wats.)  Rydb.  1.  c.  361  has 
been  reported  from  the  northwest  portion  of  our  range,  as  has  also  the  veiT 
similar  C.  riUo^a  Rydb.  1.  c.  Both  have  the  calyx  deeply  cleft  oo  the  hmoL 
^'anteriorly)  and  the  short  galea  twice  as  long  as  the  lip.}-^Wy«ning  to  Hion- 
tana  and  Idaho. 

19.  CastiDeja  fasciculata  A.  Nels.  1.  c.  26:  133.  1899.  Gaudex  yctv  thoit; 
stems  few  to  several,  simple  or  nearly  so,  slender,  strict  and  fascicled  abofc^ 
cinereous-pubescent  as  are  also  the  leaves  and  inflorescence,  2-3  dm.  liig)i: 
leaves  3-6  cm.  long,  linear  and  entire  to  much  di\'ided :  inflorescence  eariy  don- 
gating  into  a  dose,  rather  slender  spike,  8-18  cm.  long;  bracts  li^ht  green  or 
indistinctly  reddish  or  yellowish,  14-18  mm.  long,  3-cleft  below  the  middle 
fjrxD  a  broad  base,  the  lateral  lobes  linear,  divergent:  calyx  equality  cleft  bo> 
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fore  and  behind,  the  lobes  short-bifid:  corolla  barelv  exceeding  calyx  and 
bracts;  galea  short,  not  more  than  half  as  long  as  the  tube,  twice  as  long 
as  the  lip;  lip  slightly  ventricose  but  not  callous,  the  3  teeth  short-oblong,  ob- 
tuse, as  long  as  the  ventricose  portion. — Northwestern  Wyoming  and  ad- 
jacent Idaho  and  Montana. 

20.  Castilleja  pallescens  (Gray)  Greenman,  Bot.  Gaz.  25:  266.  1898. 
Cinereous-puberulent;  stems  2-3  dm.  high,  usually  several  from  a  woody 
perennial  base,  simple  or  sparingly  branched  above:  leaves  3-parted  into 
linear  lobes,  or  the  lower  entire:  bracts  similar  to  the  leaves,  with  dilated  base 
or  the  upper  with  shorter,  obscurely  whitish  or  yellowish  lobes:  calyx  deeply 
2-cleft,  the  broad  lobes  merely  2-cleft  at  the  summit:  corolla  over  12  mm. 
long;  galea  broadish,  obtuse;  the  lower  lip  nearly  half  as  long  as  the  galea, 
obscurely  saccate. — Northwestern  Wyoming  to  Oregon  and  Washington. 

21.  Castilleja  lineata  Greene,  Pitt.  4:  151.  1900.  Tufted  stems  rigid  and 
brittle,  but  not  suffrutescent,  about  2-4  dm.  high  from  a  perennial  root, 
narrowly  and  not  densely  spicate;  herbage  hoary-tomentose :  leaves  ascending, 
Unear,  3-6  cm.  long,  entire,  or  in  more  robust  plants  with  one  or  more  pairs  of 
linear  segments,  all  strongly  3-nerved  and  channeled  and  appearing  striate: 
bracts  similar  to  the  leaves,  more  commonly  palmatel^  cleft  to  the  middle  into 
3  linear  lobes:  corollas  greenish  and  inconspicuous,  little  exceeding  the  calyx 
and  bracts,  2-3  dm.  long;  galea  shorter  than  the  tube  and  the  lower  Hp  very 
short.  (C.  linearis  Rydb.  Bull.  Torr.  Bot.  Club  28:  25.  1901.)— Mountains 
of  Colorado. 

22.  Castilleja  occidentalis  Torr.  Ann.  Lye.  N.  Y.  2:  230.  1828.  Conmionly 
villous  with  weak  cobwebby  hairs  at  least  m  the  dense  and  short,  leafy-bracted 
spike,  often  glabrous  below;  stems  short,  8-20  cm.  high:  bracts  comparatively 
broad,  mostly  incised  or  cleft,  the  tips  whitish  or  yellowish  and  more  or  less 
streaked  with  red  toward  the  base:  calyx  equally  cleft  to  or  below  the  middle 
and  again  more  or  less  2-cleft:  Hp  about  half  the  length  of  the  rather  broad 
galea.    (C.  puberula  Rydb.  1.  c.  31:  644.) — In  the  alpine  regions  of  our  range. 

23.  Castilleja  sulphurea  Rvdb.  Mem.  N.  Y.  Bot.  Gard.  1:  359.  1900. 
Stems  3-5  dm.  high,  striate,  finely  puberulent  or  the  upper  portion  slightly 
villous,  simple:  leaves  linear  to  lanceolate  or  the  upper  ovate,  4-5  cm.  long, 
entire  or  the  upper  cleft  or  lobed,  acute,  finely  puberulent,  3-5-ribbed,  light 
green:  bracts  2-3  cm.  long,  broadly  ovate,  obtuse,  entire,  or  with  a  few  small 
teeth,  3-5-ribbed,  puberulent,  yellow  or  yellowish-green:  calyx  about  1.5  cm. 
long,  about  equally  cleft  before  and  behind  and  cleft  about  2-3  mm.  at  the 
sides:  corolla  greenish,  2.2-2.5  cm.  long;  galea  about  three  times  as  long  as 
the  Hp  which  is  3-cleft  or  lobed.    [C.  luteovirens  Rydb.  Bull.  Torr.  Bot.  Club 

"^8:  26.  1901;  C  tuyomingensis  Rydb.  (?).] — Very  common  in  moist  places 
in  the  mountains;  tm'oughout  our  range. 

16.  ORTHOCARPUS  Nutt. 

Annual  herbs  with  alternate  leaves  and  vellow,  white,  or  purple  flowers  in 
bracted  spikes,  the  bracts  often  bright-colored.  Calyx  tubular  or  tubular- 
campanulate,  4-cleft>.  Corolla  very  irregular,  the  tube  slender,  the  Hmb  bi- 
labiate; upper  lip  Htwe  n  any  longer  than  the  3-lobed,  1-3-saccate  lower  one. 
Stamens  4,  aacending  under  the  upper  lip';  anther-cells  dissimilar,  the  outer 
one  affixed  by  its  middleTtbe  other  pendulous  from  its  upper  end,  commonly 
small,  sometimes  wanting.  Style  filiform,  with  entire  stigma.  Capsule  ob- 
long, many-seeded. 

Corolla  yellow;  spike  dense. 

Pubescent  and  hirsute;  stem  usually  strict '^         .         .         .  .1.  O.  luteus. 

Merely  puberulent;  stem  usually  divaricately^^anched  above  .     2.  O.  Tolmiei. 

Corolla  white,  turning  rose-purple  .         .       \         .         .  .     3.  O,  purpureo-albus. 

1.  Orthocarpus  luteus  Nutt.  Gen.  2:  57.  1818.  Pubescent  and  hirsute, 
sometimes  viscid,  stem  strict,  1-3  dm.  high:  leave§  linear  to  lanceolate,  occa- 
sionally 3-cleft,  about  equaling  the  flowers:  corolla  feplden-yellow,  about  1  cm.. 
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lon^,  2  or  3  times  the  length  of  the  calyx;  tip  of  galea  obtuse  and  straij^t.— 
Plains;  from  northern  Minnesota  to  Colorado  and  westward. 

2.  Orthocarpus  Tolmiei  H.  &  A.  Bot.  Beech.  379.  1840.  PuberulHit, 
1.5-3  dm.  high,  loosely  branched:  leaves  narrowly  lanceolate-linear,  chiefly 
entire:  bracts  of  the  small  and  short  spikes  little  dilated,  often  3-cleft,  tw 
upper  shorter  than  the  flowers:  corolla  bright  yellow,  12-14  mm.  long,  3  or 4 
times  longer  than  the  calyx;  minute  tip  of  galea  inflexed. — Western  Wyoming, 
Utah,  and  Idaho. 

3.  Orthocarpus  purpureo-albus  Gray,  in  Wats.  Bot.  King's  Exp.  458. 1871. 
Minutely  pubescent,  somewhat  viscid,  simple  or  branch^,  1-2  dm.  high: 
leaves  entire  or  mostly  3-cleft,  filiform:  bracts  similar  or  somewhat  dilated  at 
base:  corolla  about  18  mm.  long,  white,  turning  rose-ijurple,  with  tube  twice 
or  thrice  the  length  of  the  calyx;  tip  of  galea  mucromform,  inflexed. — ^From 
Colorado  and  New  Mexico  to  Utah  and  Arizona. 

17.  CORDYLANTHUS  Nutt. 

Branching  annuals,  with  alternate,  narrow,  entire  or  parted  leaves,  and 
dull-colored  flowers  in  small  terminal  clusters  or  sometimes  scattered.  Calyx 
spathaceous,  1  or  2-leaved,  uncolored  as  are  also  the  bracts.  Corolla  tubular, 
tne  lips  subequal.  Stamens  4;  anther-cells  dissimilar,  ciliate  or  bearded  at 
base  and  apex;  the  outer  one  affixed  by  its  middle;  the  pendulous  one  from 
its  upper  end  smaller  or  sometimes  wanting.    Style  hooked  at  tip. 

Calyx  diphylloiis. 

Corolla  cfull  yellow;  plant  glabrate  or  subscabrous       .         .         .         .  1.  C.  Wri^tii. 

Corolla  purplish;  plant  cinereous-puberulent  .         .         .         .         .  2.  0.  ramosus. 

Calyx  monopnyllous 3.  C.  Kingii. 

1.  Cordylanthus  Wrightii  Gray,  Bot.  Mex.  Boimd.  120.  1859.  Loosely 
branched,  almost  glabrous  or  puberulent-scabrous,  3-6  dm.  high:  leaves 
setaceous-filiform,  3-5-parted;  floral  similar,  the  tips  not  dilated:  flowers  sev- 
eral in  the  mostly  dense  terminal  heads:  corolla  purplish,  25  mm.  long,  with 
rather  long  lips:  anthers  villous. — Probably  reaching  southern  Colorado  from 
New  Mexico  and  Texas. 

2.  Cordylanthus  ramosus  Nutt.  Benth.  in  DC.  Prodr.  10:  597  1846. 
Cinereous-puberulent,  1-2  dm.  high,  diffusely  much  branched :  leaves  filiform, 
all  but  the  lower  usually  3-7-parted :  flowers  few  in  the  small  terminal  heads, 
or  in  the  upper  axils:  corolla  dull  yellow,  about  12  mm.  long. — Desert  areas; 
Wyoming  to  Nevada  and  Oregon. 

3.  Cordylanthus  Kingii  Wats.  Bot.  King's  Exp.  233.  1871.  Viscid-pubes- 
cent or  villous,  diffusely  branched,  2-3  dm.  high:  leaves 3-5  cm.  long,  mostly 
3-5-parted  into  linear-filiform  divisions:  flowers  glomerate,  sessile  in  the  axil 
of  a  clasping  leaf  or  bract,  or  scattered  at  the  summits  of  the  slender  branch- 
lets:  corolla  purplish,  about  2  cm.  long. — Southwestern  Colorado  to  Nevada. 

105.  PINGUICULACEAE  Dumort.    Bladderwort  Family 

Small  herbs  (growing  in  water  or  wet  places),  with  a  2-lipped  calyx,  a 
2-lipped  corolla,  2  stamens  with  (confluently)  1-celled  anthers,  and  a  1-celled 
ovary  with  a  free  central  placenta  bearing  several  seeds.  Corolla  deeply 
2-lipped,  the  lower  Up  larger,  3-lobed  and  with  a  prominent  palate,  i^urred 
at  the  base  in  front;  the  palate  usually  bearded.  Ovary  free;  style  very  short 
or  none;  stigma  1-2-lipped.  Capsule  often  bursting  irregularly.  Scapes  1- 
few-flowered. 

1.  UTRICULARIA  L.    Bladderwort 

Aquatic  and  immersed,  with  capillary-dissected  leaves  bearing  little  blad- 
ders, which  float  the  plant  at  the  time  of  flowering;  or  rooting  in  lie  mud, 
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and  sometimes  with  few  or  no  leaves  or  bladders.  Bladders  furnished  with  a 
valvular  lid  and  usually  with  a  few  bristles  at  the  orifice,  Lips  of  the  2- 
parted  calyx  entire,  or  nearly  so. 

Leaves  pinoately  divided;  corolla  broad  (12  mm.),  with  permanent  spur  .  1.  U.  vulgaris. 
Leaves  dichotomously  divided;  corolla  half  as  broad.  .         .         .         .2.  U.  minor. 

/\  1.  Utricularia  vulgaris  L.  Sp.  PL  18.  1753.  Stems  submersed^  leafy, 
3-12  dm.  long:  leaves  numerous,  alternate;  blades  2-3-pinnately  dissected 
into  filiform  segments,  usually  bearing  numerous  bladders;  bladders  when 
fully  developed  3-5  mm.  long:  scapes  erect,  1-3  dm.  high:  racemes  5-10- 
flowered;  pedicels  5-15  mm.  long,  recurving  at  maturity:  calyx  becoming 
3-3.5  mm.  long:  corolla  yellow,  12-15  mm.  broad;  the  upper  lip  erect,  nearly 
entire;  the  lower  lip  spreading,  slightlv  3-lobed;  spur  not  appressed,  horn- 
like, slightly  curved,  shorter  than  the  lower  lip:  capsules  many-seeded. — In 
brooks  and  ponds  throughout  most  of  the  northern  hemisphere. 

2.  Utricularia  minor  L.  1.  c.  Scapes  slender,  0.5-1.8  dm.  high;  branches 
floating,  short:  leaf-divisions  few  and  setaceous;  bladders  borne  along  the 
leaves,  few,  often  none,  the  largest  not  over  2  mm.  long:  flowers  1-10,  pale 
yellow,  racemose:  corolla  4-6  mm.  broad,  ringent,  the  upper  lip  smaller  tnan 
the  lower;  spur  usually  reduced  to  a  blunt,  broad  protuberance,  shorter  than 
the  lips:  pedicels  reflexed  in  fruit. — Shallow  ponds  and  bogs;  like  the  preced- 
ing widely  distributed. 

106.  OROBANCHACEAE  Lindl.    Broom  Rape  Family 

Conmionly  perennial  herbs,  destitute  of  green  foliage  and  parasitic  on  the 
roots  of  other  plants.  Stems  sometimes  almost  wanting.  Leaves  scale-like. 
Flowers  perfect,  or  rarely  dioecious.  Calyx  of  4  or  5  more  or  less  united  se- 
pals, persistent;  tube  campanulate  or  tubular.  Corolla  persistent  on  wither- 
ing; limb  more  or  less  bilabiate  and  irregular.  Stamens  4,  didynamous, 
adnate  to  the  corolla,  mostly  included;  anthera  2-celled  or  rarely  1-celled, 
leathery.  Styles  united,  terminal;  stigma  capitate  or  2-lobed;  ovules  mostly 
numerous,  anatropous.  Fruit  a  capsule,  inclosed  in  the  persistent  corolla, 
with  1  or  apparently  2  cavities. 

Flowers  spicate,  sessile  or  subsessile,  bracteate    .         .         .        .         .         .1.  Orobanehe. 

Flowers  pedunculate  and  bractless 2.  Thalesia. 

1.  OROBANCHE  L.    Broom  Rape 

Parasitic  herbs,  on  roots  of  various  plants,  commonly  with  Jrellowish  or 
brownish  pubescent  foliage.  Leaves  scale-like.  Flowers  spicate,  with  bract- 
lets.  Calyx  with  a  deep  smus  above  and  below,  the  lateral  lobes  often  2-cleft. 
Corolla  irregular;  tube  slightly  curved;  limb  2-lipped,  the  upper  Hp  erect  or 
incurved,  the  lower  lip  spreading.  Ovary^l-celled.  Capsule  2-valved. — AphyU 
Ion  in  part. 

Corolla  2  cm.  or  more  long;  anthers  woolly 1.  O.  multiflora. 

Corolla  less  than  2  cm.  long;  anthers  glabrous 2.  O.  ludoviciana. 

1.  Orobanehe  multiflora  Nutt.  PI.  Gamb.  179.  1847.  Whole  plant  viscidly 
pruinose-puberulent,  1-3  dm.  high:  flowers  nearly  sessile  or  the  lower  ones 
short-pediceled:  calyx  bibracteolate,  almost  5-parted  into  linear-lanceolate 
lobes,  fully  half  the  length  of  the  ample  purplish  corolla :  anthers  very  woolly. 
— Gravelly  plains  and  pine  woods;  western  Texas  to  Arizona,  extending  into 
Southern  Colorado. 

2.  Orobanehe  ludoviciana  Nutt.  Gen.  2:  58.  1818.  Rather  less  pubescent: 
spikes  more  frequently  compound :  calyx  less  deeply  and  somewhat  unequally 
^Ksleft:  corolla  about  half  smaller;  upper  lip  sometimes  almost  euUt^v  ^\2^V^t«^ 
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(before  dehaaceoce)  glabroas  or  nearly  so. — From  the  fiarimtchewan  to  Ti 
and  westwanL 

2.  THALESIA  Raf . 


Glandular  or  viaeid-pubescent  ample-stemmed  herbs,  with  scattered  i 
and  long-pedmicled  flowers.  Calyx  campanula te  or  hemispheric,  the  lobes 
acute  or  acuminate.  CoroUar-tube  donated,  curved,  the  limb  shgfatly  2- 
lipped,  the  upper  Up  erect-^M'eading,  2-lobed,  the  lower  ^readin^  3-kSbed, 
the  lobes  all  nearly  equaL  Stamens  included;  anther-sacs  mucronate  at  the 
base.  Ovary  ovoid;  style  slender,  deciduous;  stigma  peltate,  or  transveraeiy 
2-lamdlate. — ApkyUon  in  part. 

Flowers  few  or  aolituy 

Flowers  aererBl  or  many 


1.  Thalesa  muflora  (L.)  Brit.  Man.  Tott.  Club  5:  298.  IB^i.  Sca^ 
stem  short  and  nearly  subterranean,  bearing  few  scapes  1-2  dm.  hi^:  calyx- 
lobes  mostly  much  longer  than  the  tube,  subulate,  usually  attoiuate:  corolla 
vifdet-tinged,  about  2.5  cm.  long;  the  lobes  obovate  and  rather  large. — 
Damp  woods;  from  Newfoundland  to  Texas  and  westward  across  the  eoo- 
tinent. 

2.  Thalesa  fasdculata  (Xutt.)  Brit.  1.  c.  More  pubescent  and  glandular; 
stem  often  emergent  and  mostly  as  long  as  the  numerous  fascicled  peduncles; 
not  rarely  shorter:  calyx-lobes  broadly-  or  triangular-  subulate,  not  longer  than 
the  tube,  very  much  Sorter  than  the  dull  yellow  or  purplish  corolla:  lobes  of 
the  latter  oblong  and  smaDer. — ^From  Lake  Michigan  to  Ariaona  and  westward 
across  the  continent;  on  Artemisia,  Eriogcnum,  etc. 

107.  MARTTHIACEAE  Link    Mabtynia  Favtt.t 

Annual  or  perennial  herbs,  with  thick  branching  stons.  JjesLvea  opposiie; 
blades  expanded,  simple,  mostly  contracted  into  peti<des.  Flowos  perfect^ 
irregular.  Calyx  inferior,  sessile  or  stalked;  lobes  4  or  5.  CoroDa  showy; 
tube  oblique,  often  decurved;  limb  2-iipped;  lobes  5,  spreading,  the  2  upper 
exterior  in  the  bud.  Stamens  didynamous;  anthos  with  spreading  sbicb. 
Ovary  l-ceDed;  style  slender;  stigmas  2.    Fruit  a  beaked  capsule. 

1.  MARTTHIA  L.    Unicorx  Plast 

Characters  of  the  family. 

1.  Martynia  k>uisiana  Mill.  Card.  Diet.  Ed.  8.  Xo.  3.  1768.  Leaves  heari- 
diaped,  oblique,  entire  or  imdulate,  the  upper  alternate:  corolla  dull  white 
or  purplish,  or  spotted  with  yeUow  and  purple:  endocarp  of  the  fruit  crested 
on  one  side,  long-beaked. — In  waste  places;  rare  in  our  range  as  an  < 
from  cultivation;  native  in  the  Missi^ipfH  valley. 

108.  PLAHTAGm ACEAE  lindL    Plaotadt  Faiolt 

Chiefly  acaulescent,  wiUi  1-several-ribbed  or  nerved  radical  leava^  i 
spicate  inflorescence,  and  regular  4-m»xMis  flowers.    CofoOsl  scaiioiM  mm! 
veinless,  usually  marcescent.    Stamens  4  or  2,  with  filifonn  lil«iiii»tttg  m^j  ^ 
satik  anthers.    Fruit  a  capsule  (pyxis). 

PLAHTAGO  L.    Flaxtais 

Acaulescent  or  ^lort-caulesoent  herbs,  with  mostly  radical 

iesres  and  sinall  white  or  greeniBfa  flowers  in  tenninal^ikeB  or  Seadbu   Ch^fz- 
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segments  equal,  or  2  of  them  larger.  Corolla  salverform;  the  tube  cylindric, 
or  constricted  at  the  throat;  the  limb  4-lobed  or  4-parted,  spreading  in  flower, 
in  fruit  spreading,  erect,  or  reflexed.  Stamens  4  or  2.  Ovary  2-celled  or 
falsely  3-4-celled.  Fruit  a  membranaceous  capsule.  Seed-coat  developing 
copious  mucilage  when  wetted. 

Stamens  4;  flowers  perfect;  corolla  not  closing  over  the  capsule. 

Leaves  3-8-nervea,  glabrous  or  pubescent  but  not  silky-lanate;  spikes 
not  woolly. 
Capsule  circumscissile  near  the  middle. 

Leaves  broad,  mostly  oval 1.  P.  major. 

Leaves  lanceolate 2.  P.  lanceolata. 

Capsule  circumscissile  near  the  base. 
Crown  not  woollv. 

In  saline  soil;  leaves  oval,  5-9-nerved;  capdule  5-20-seeded       .     3.  P.  nitrophila. 
Subalpine;  leaves  3-7-nerved;  capsule  usually  4-seeded     .         .     4.  P.  Tweedyi. 
'  Crown  with  brown  or  red  wool  involving  the  base  of  the  petioles    5.  P.  eriopoda. 

Leaves  linear,  silky-lanate;  spikes  woolly 6.  P.  Purshii. 

Stamens  2;  flowers  subdioecious  or   polygamo-dioecious;   corolla-lobes 

closing  over  the  capsule 7.  P.  elongata. 

1.  Plantago  major  L.  Sp.  PI.  113.  1753.  Smooth  or  sometimes  pubescent 
or  even  roughish:  leaves  strongly  ribbed,  broad,  ovate,  oblong,  oval,  or  sub- 
cordate,  often  toothed,  abruptly  narrowed  into  a  channeled  petiole:  spike 
dense,  obtuse:  sepals  round-ovate  or  obovate:  corolla  glabrous:  style  exsei;ted 
from  the  unopened  corolla:  stamens  exserted  when  the  corolla  has  opened: 
pod  ovoid,  circumscissile  near  the  middle,  8-18-seeded;  seeds  angled,  reticu- 
lated.—Cosmopolitan;  waste  places  about  towns. 

2.  Plantago  lanceolata  L.  1.  c.  More  or  less  pubescent;  rootstock  short, 
with  tufts  of  brown  hair  at  the  base  of  the  leaves,  perennial  or  biennial:  leaves 
narrowly  lanceolate,  mostly  erect,  entire,  acute  or  acuminate,  gradually 
narrowed  into  petioles,  3-5-ribbed:  scapes  slender,  channeled,  2-5  dm.  high: 
spikes  very  dense,  at  first  short  and  ovoid,  becoming  cylindric,  blunt,  2-8  cm. 
long  in  fruit;  flowers  perfect:  sepals  ovate,  with  a  narrow  green  midrib  and 
broad,  scarious  margins,  the  2  lower  ones  commonly  united :  corolla  glabrous, 
the  tube  very  short:  stamens  exserted:  capsule  oblong,  very  obtuse,  2-seeded, 
slightly  longer  than  the  calyx,  circumscissile  at  about  the  middle:  seeds  deeply 
excavated  on  the  face. — ^Infrequent  in  our  range;  widely  dispersed  from 
Europe. 

3.  Plantago  nitrophila  A.  Nels.  Bull.  Torr.  Bot.  Club  29:  405.  1902. 
Rootstock  short,  with  a  great  number  of  thick,  fibrous  roots:  leaves  1  dm.  or 
more  in  length,  mostly  oval,  sometimes  nearly  orbicular,  obtuse  or  obtusish, 
entire  or  crenately  dentate,  the  5-7  nerves  extending  into  the  pubescent 
petiole  which  generally  equals  or  exceeds  the  thick  blade:  scape  proper  about 
eciualing  the  leaves,  whitish  with  soft  crinkly  hairs:  spike  equaling  the  scape, 
simple  or  with  2  or  more  short  spikes  from  the  lowest  foliar  bracts,  mod- 
erately thick,  crowded;  bracts  proper  ovate,  subacute,  scarious-margined, 
keelea  and  closely  appressed,  shorter  than  the  mature  fruit:  sepals  nearly 
orbicular,  overlapping  each  other,  scarious  with  a  green  midrib,  but  httle 
more  than  half  as  long  as  the  bracts:  capsule  ovate,  3-4  mm.  long,  circum- 
scissile near  the  base:  seeds  7-10  in  each  cell,  oblong-eUiptic,  obscurely  wing- 
angled  and  delicately  reticulated,  dark  brown.  (P.  asiatica  as  to  our  range, 
and  probably  also  P.  Rn^eUii.) — ^Wet  alkaline  banks;  Colorado  and  Wyoming. 

4.  Plantago  Tweedyi  Gray,  Syn.  FL  2i:  390.  1886.  Plant  1-2  dm.  hi^ 
from  a  slender  root  or  rootstock,  destitute  of  wool  at  the  crown:  leaves  mem- 
branaceous, lanceolate-spatulate,  entire  or  obsoletely  denticulate,  obscurely 
3-5-nerved,  3-7  cm.  long,  attenuate  into  a  shorter  margined  petiole:  spike 
slender  but  densely  flowered,  2-5  cm.  long:  bracts  and  sepals  short,  about 
2  mm.  long,  pale  with  greenish  midrib,  little  over  half  the  length  of  the  oblong 
capsule. — Subalpine;  from  Colorado  to  Idaho  and  Montana. 

5.  Plantago  eriopoda  Torr.  Ann.  Lye.  N.  Y.  2:  237.  1827.  Usually  a  mass 
of  yellowish-brown  or  red  wool  at  the  crown:  leaves  oblanceolate  to  oval- 
obovate,  fleshy-coriaceous,  3-7-nerved,  1-1.5  dm.  long,  with  a  short  or  stout 
petiole :  spike  cylindrical,  dense  or  sometimes  sparsely  flowered :  se^aJ^x^xa^^c^s^- 
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obovate,  seanous  exeept  the  midrib:  capsule  ovoid,  e^^sHy  exceeding  the 
calyx,  2-iHBeeded,  circumsciasfle  below  tlie  middle;  seeds  nearly  flat.  ^P. 
retrorsa  Greene,  PL  Baker.  3:  32.  1901.)— Abundant  in  saline  or  alkaline 
meadows  in  our  range  and  far  westward. 

6.  Plantago  Pm-shii  Roem.  &  Schult.  Syst.  3:  120.  1818.  White-wooQy  or 
sQky  pale-green  annual:  leaves  ascending,  unear,  acute  or  acuminate,  narrowed 
into  margined  petioles,  1-3-nerved,  5-25  cm.  long,  entire  or  with  a  few  small 
teeth:  scapes  0.5-3  dm.  high:  spikes  very  dense,  hoary,  cylindrical,  obtuse,  very 
wooUy;  bracts  rigid,  linear-subulate:  sepals  oblong,  obtuse,  scarious-marginea: 
corolki4obes  broadly  ovate,  spreading:  stamens  4,  just  exserted  from  the  tube 
or  with  long  capillary  filaments:  capsule  oblong,  obtuse;  seeds  2,  lig^t  brown, 
oblong,  convex  on  the  back,  deeply  concave  on  the  face. — ^Dry  slopes  and 
plains;  the  western  half  of  the  United  States. 

7.  Plantago  elongata  Pur^  FL  729.  1814.  Somewhat  cinereous-puberu- 
lent  annual:  leaves  linear-^>atulate,  3-5  cm.  long,  entire:  scapes  3-10  cm. 
hi^:  spikes  1-3  cm.  long,  looselv  flowered;  flowers  imperfectly  dioecious  €»* 
polygamous;  bracts  ovate,  keeled,  about  1  mm.  long:  sepals  oblong,  obtuse, 
about  equaling  the  bracts,  with  broad  scarious  margins :  corolla4obes  triangular- 
ovate,  acute,  becoming  erect  and  closed  over  the  capsule:  stamens  2:  capsule 
short-ovoid,  a  little  longer  than  the  calyx,  circumscissile  below  the  middle, 
4-seeded;  seeds  elongated-oblong,  dark  brown.  P.  pusiUa.  (P.  myasuroides 
Rydb.  Mem.  N.  Y.  Bot.  GanL  1:  309.  1900.)— Wet  {daces;  transcontinental; 
rare  in  our  range. 

109.  RUBIACEAE  B.  Juss.    Madder  Famht 

Shrubs  or  (ours)  herbs,  with  opposite  entire  leaves  connected  by  interposed 
stipules,  or  verticillate  without  apparent  stipules.  Calyx  adnate  to  the 
2-4-ceUed  ovary.  Stamens  as  many  as  the  lobes  of  the  regular  corolla, 
and  inserted  on  its  tube.  Ovary  l-lO-ceUed;  style  simple  or  lobed.  Fruit 
(in  ours)  dry,  separating  into  2  indehiscent  carpels. 

Leares  opposite,  with  entire,  interpetiolar  stipiiles 1.  Kdlocsia 

Leftree  rertJriWnte,  withoot  stipules •        .    2.  *^'rTTTii 

1.  KELLOGGIA  Tott. 

Small  herbs  with  opposite  leaves  and  small  loosely  cymoee-fMuiicled  Bowers, 
Flowers  generally  4-merous.  Calyx  with  obovate  tube  and  minute  teeth. 
Corolla  between  funnelf orm  and  salverform.  Stamens  and  style  more  or  leas 
exserted.  Ovary  2-eelled.  Fruit  smaXL,  dry,  and  coriaceous,  beset  with 
hooked  bristles,  separating  at  maturity  into  2-clo6ed  carpels. 

1.  KeOoggia  galioides  Ton*.  Bot.  Wilkes.  Exp.  332.  1874.  Slender  and 
^brous  or  puberulent  perennial,  1-3  dm.  hi^:  leaves  opposite,  lanoec^te, 
sessile,  with  small  and  entire  or  2-dentate  interposed  stipules:  flowers  small, 
in  a  loose  dichotomous  cj-me,  the  long  pedic^  thickened  above  and  articu- 
lated with  the  flower:  corolla  funnelf  orm,  white  or  pinkisli,  5-10  mm.  long, 
pubescent  on  the  outside:  fruit  small,  oblong,  coriaceous,  undnate-hiapid. — 
From  Wyoming  to  Washington  and  California. 

2.  GALIUM  L.    Bedstk^w.    Cleavebs 

Slender  herbs,  with  small  cymose  flowers  (produced  in  sonmier),  sqnaie 
stems,  and  whorled  leaves,  the  roots  often  containing  a  red  coloring  matter. 
Calyx-teeth  obsolete.  Corolla  4-parted,  rarely  3-parted,  wheel-shapedL  val- 
vate  in  the  bud.  Stamens  4,  rarel^r  3,  short.  St^'les  2.  Fruit  dry  or  OeAj, 
globular,  twin,  separating  when  ripe  into  the  2  seed-like,  indehiseenl^  1- 
seeded  carpels. 
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Annuak;  fruit  hispid  or  hirsute. 
Steins  rough  on  the  angles;  leaves  6-8  in  e^ch  whorl. 

Stems  erect  or  ascending;  fruit  2-3  mm.  broad  .         .         .         .     1.  G.  Vaillantii. 

Stems  reclining;  fruit  4-6  mm.  broad 2.  G.  Aparine. 

Stems  erect,  smooth;  leaves  mostly  in  fours  .         .         .        ^         .     3.  G.  bifolium. 
Perenitials. 
Stems  wholly  herbaceous;  flowers  perfect.     % 

Leaves  3-nerved;  fruit  canescent,  becoming  glabrous  .         ,         .     4.  G.  boreale. 
Leaves  1-nerved;  fruit  smooth  or  hispid. 

Leaves  cuspidate-pointed         .         .         .         .         .         .         .     5.  G.  triflorum. 

Leaves  not  cuspidate-pointed. 
Fruit  hispid  with  hooked  hairs. 

Stems  and  pedicels  more  or  less  scabrous  .         .         .     6.  G.  trifidum. 

Stems  and  pedicels  glabrous 7.  G.  Brandegei. 

Fruit  merely  granulate-scabrous 8.  G.  asperrimum. 

Stems  somewhat  woody  at  base;  flowers  dioecious         .         .         .     9.  G.  coloradoense. 

1.  Galium  Vaillantii  DC.  Fl.  Fr.  4:  263.  1805.  Stems  slender,  branching 
from  the  base,  diffuse,  3-5  dm.  long,  retrorsely  hispid  on  the  angles:  leaves 
6h-8  in  the  whorl,  Unear-oblanceolate,  cuspidate,  1-2.5  cm.  long,  retrorselv 
scabrous  on  the  veins  and  margin,  the  axillary  mnbellate  cymes  3-9-flowered : 
corolla  about  2  mm.  in  diameter,  white  or  greenish:  fruit  large,  more  or  less 
fine-tuberculate  and  uncinate-hispid. — Throughout  our  range  and  westward. 

2.  Galium  Aparine  L.  Sp.  PL  108.  1753.  Stems  coarse,  reclining,  3-15 
dm.  long,  introrsely  hispid  on  the  angles:  leaves  6-8  in  the  whorls,  oblanceo- 
late  to  almost  linear,  3-5  cm.  long,  cuspidate-acuminate,  retrorsely  hispid  on 
the  margin  and  midrib:  pedimcles  rather  long,  1-3  in  the  upper  axils  or  ter- 
minal, bearing  1-3  pedicellate  flowers:  corolla  2-4  mm.  in  diameter,  whitish: 
fruit  not  pendulous,  rather  large,  granulate-tuberculate,  the  tubercles  tipped 
with  uncinate  bristles. — In  rich  lands  along  streams,  etc.;  California  to  Alaska 
and  across  the  continent. 

3.  Galium  bifolium  Wats.  Bot.  King's  Exp.  134.  1871.  Smooth  and  gla- 
brous; stems  slender,  1-3  dm.  high,  mostly  erect,  sparingly  branched:  leaves 
2-4  in  the  whorl,  lanceolate,  8-15  mm.  long,  when  4  the  alternate  pair  much 
smaller:  pedimcles  solitary,  lateral  and  terminal,  naked,  l-flowered,  when  in 
fruit  about  ec^ualing  the  leaves,  spreading:  corolla  minute,  white:  fruit  small, 
minutely  hispid,  recurved  at  the  end  of  the  pedimcle. — Colorado  and  Wyo- 
ming to  California  and  Washington. 

4.  Galium  boreale  L.  1.  c.  Erect,  3-6  dm.  high,  mostly  smooth  and  gla- 
brous, very  leafy:  leaves  in  fours,  3-nerved,  blunt,  linear  to  broadly  lan- 
ceolate, often  with  fascicles  of  smaller  ones  in  the  axils:  flowers  very  numer- 
ous and  coUected  in  a  terminal  and  ample  thyrsif orm  panicle,  the  uppermost 
leaves  being  reduced  to  pairs  of  small  oblong  or  oval  bracts:  fruit  small, 
hispidulous,  or  at  first  canescent  and  soon  glabrous  and  smooth. — From 
New  Mexico  and  California  north  to  the  arctic  regions. 

5.  Galium  triflorum  Michx.  Fl.  1 :  80.  1803.  Diffusely  procumbent,  smooth- 
ish;  herbage  sweet-scented  in  drying;  stems  3-10  dm.  long:  leaves  in  sixes, 
elliptical-lanceolate  to  narrowly  oblong,  3-5  cm.  long,  scabrous  or  not  on  the 
margins  and  midrib  beneath:  cymes  once  or  twice  3-rayed;  pedicels  soon 
divaricate:  corolla  yellowish-white  to  greenish,  the  lobes  hardly  surpassing  the 
bristles  of  the  ovary.    (G.  flaviflorum  Heller.) — Across  the  continent. 

6.  Galium  trifidum  L.  1.  c.  105.  Weakly  erect,  branching,  1-5  dm.  high, 
smooth  and  glabrous,  except  for  the  retrorsely  scabrous  angles  of  the  stem 
and  the  usually  more  hispidulous  and  sparse  roughness  of  the  midrib  and 
margins  of  the  leaves:  leaves  in  sixes,  fives,  or  not  rarely  fours,  linear,  ob- 
lanceolate,  or  lanceolate-oblong,  obtuse,  1-2  cm.  long:  peduncles  slender, 
scattered,  1-several-flowered;  flowers  often  3-merous,  as  commonly  4-merous: 
fruit  smooth  and  glabrous. — From  Texas  to  CaUfomia,  northward  and  east- 
ward. 

6a.  Galium  trifidum  subbiflortun  Wiegand,  Bull.  Torr.  Bot.  Club  24:  399. 
1897.  Stems  less  scabrous  than  in  the  type,  somewhat  stouter:  leaves  larger, 
very  unequal,  8-10  mm.  by  2  mm.,  flaccid  and  nearly  smooth :  pedicels  capillary 
and  as  long  as  the  leaves,  or  sometimes  rather  stout:  rarely  2  or  even  3- 
flowered,  nearly  glabrous. — From  our  range  to  the  Pacific. 
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7.  Gafiimi  Brmndegei  Gray,  Proe.  Am.  Acad.  12:  58.  1877.  Pereimial  tod 
caespitoBe,  forming  dense  mats;  stems  low  and  prostrate  or  ascending,  5-12  do. 
long,  dender  and  rattles'  densely  leafy,  snooui  or  nearly  so;  branches  when 
present  sc^itary:  leaves  in  fours,  mieqaal,  obovate-^patnlate,  small,  10  mm. 
or  less,  rounded  at  the  apex,  cunea^  at  the  base,  somewiiat  fleshy,  dttll  oa 
both  surfaces,  veins  indistinct,  margins  and  midrib  gM>roos:  flowers  lateral, 
coomuHily  geminate,  on  glabrous  arcuate  pedicels  wiiich  are  as  long  as  or 
longer  than  the  leaves:  corolla  of  medium  sue,  white,  3-parted,  lobes  broadly 
ovaJ,  obtuse:  fruit  glabrous. — C<^orado  to  New  Mexico  imd  far  westward. 

8.  Gafiimi  asperrimmn  Gray,  Mem.  Am.  Acad.  4:  GO.  1840.  Stems  oieei 
or  diffusdy  ascending  but  weak,  1-2  dm.  long:  leaves  lance<^te.  1-2  em. 
kmg:  cymes  twice  or  thrice  dichotomous,  with  filiform  peduncles  and  pedic^: 
corolla  white  or  turning  purplish:  ovary  merely  puberulent  or  scabrous: 
fruit  granulate-scabrous  and  sometimes  minutely  hi^pidulous. — llirou^Miat 
the  western  United  States. 

9.  Gflfiim  coloradoense  Wi^it,  Zoe  5:  54.  1900.  Glabrous  and  anooih, 
paniculately  branched,  shf^itly  wcody  at  base:  leaves  4  in  the  wfaorlsy 
smooth,  linear,  with  prominent  midrib,  1-3  cm.  long,  cuspadate-acute:  flcfweis 
dioecious,  the  fertile  naked-paniculate:  corolla  about  2  mm.  in  diameter: 
bristles  of  the  mature  fruit  as  long  as  the  body  or  longer,  somewhat  cnmi|rfed 
but  not  hocked.    G.  MathewsH  in  part.    Arid  areas;  sootbem  Ck^orado. 


110.  CAPRIFOLIACEAE  Vent.    Honeysuckle  Family 

Shrubs  or  rardy  herbs  with  opposite  exstipulate  leaves  and  perfect  mosUj 
cymose  flowers.  Calyx-tube  adnate  to  the  ovary.  Corolla  sympeiakyus, 
5-lobed  or  rarely  bilabiate.  Stamens  5  (4  in  LAnnaea),  inserted  on  the  tube  of 
the  corolla  and  ahemate  with  its  lobes.  Fruit  a  berry,  drupe,  or  capsule, 
2-5H»lled. 


Corolla  short,  rotate  or  nreec^te;  stigiiia  nearly  aeaale;  fmit  dra|M»- 


Leaves  pinnately  compoond 1. 

Leaves  simple 2.  Vibviiram. 

CocoUa  tubular  or  eampanulate;  style  eloneated;  bmt  dry  or  berry* 
like.    . 

SSichtly  woody  herb  with  twin  flowcra 3.  Tiw— pf^ 

Shrubs. 

CoroOa  recnlar;  frmt  2-fieeded 4.  «j  «>■  J**  ■  ;*^»^|^y^^^ 

Corolla  irregular;  frmt  Uw  iwmial  M«J<d  .  .        .5.  T^ancera, 

'  1.  SAMBUCUS  L.    Eldkr 

Shrubby  plants,  with  a  rank  smeD  when  bruised,  pinnate  leaves,  aenrnte 
pointed  leaflets,  and  numerous  small  white  flowers  in  com^otmd  eyma^ 
Calyx-lobes  minute  or  obsolete.  ConJla  open,  urn-shaped,  with  a  broadly 
spreading  5-cleft  Hmb.  Stamens  5.  Stigmas  3.  Frmt  a  berry-like  juicy 
drupe,  containing  3  smaD  seed-like  nutlets. 

Cyme  fiat-tonped;  pith  in  year-old  stems  white. 

Stem  tree-uke  azid  long  enduring;  frmt  black  beneath  a  copious 

bloom 1.  8. 

Stem  short-lived;  fruit  porpIe-UadiL  afanost  devoid  of  bloom     .         .     2.  S. 
Cyme  not  fiat-topped:  pith  in  yenr-<Aa  stems  yeOowisb-brown. 

Leaves  blaekenin^  in  dryiM;  frmt  black 3.  8.  i 

Leaves  not  blackening  in  drying;  frmt  bri^t  red     .         .         .         .     4.  S.  micmbotrja 

1.  Sambucus  g^oca  Nutt.  T.  k  G.  Fl  2:  13.  1841.  ArborcseenI,  2-4  s. 
hij^.  the  larger  with  trunks  1-2  dm.  in  diameter,  glabrous  throu^boot:  lea^ 
lets  5-9,  thickish,  ovate  to  narrowly  oblong,  the  lower  rarely  S-parted;  Jiiij^V 
rare  and  small,  subulate  or  obloog:  fruit  nearly  black  but  stroo^ly  r^^      ^ 
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with  a  glaucous  mealy  bloom,  rather  large. — ^Idaho  to  Washington,  and 
possibly  in  Utah  and  Wyoming. 

la.  Sambucus  glauca  neo-mexicana  (Wooton)  A.  Nels.  Habit  of  the 
species  but  with  narrower  leaves  and  a  tendency  to  puberulence  upon  foUage 
and  inflorescence.  (^S.  neo-mexicana  Wooton,  Bull.  Torr.  Bot.  Club  25:  309. 
1898.) — ^Moimtains  of  southern  Colorado  and  New  Mexico. 

2.  Sambucus  canadensis  L.  Sp.  PI.  269.  1753.  Plants  1-3  m.  high,  gla- 
brous except  some  fine  pubescence  on  midrib  and  veins  of  leaves  beneath: 
leaflets  (5-11)  mostly  7,  ovate-oval  to  oblong-lanceolate,  acuminate,  the  lower 
not  rarely  bifid  or  with  a  lateral  lobe;  stipules  not  uncommon,  narrowly  Hnear, 
and  tipped  with  a  callous  gland:  compound  cymes  depressed,  5-rayed;  exter- 
nal rays  once  to  thrice  5-rayed:  fruit  dark  pmple,  becoming  black,  with  very 
Uttle  bloom. — ^From  the  Rocky  Moimtains  eastward  to  Canada  and  Florida. 

3.  Sambucus  melanocarpa  Gray,  Proc.  Am.  Acad.  19:  76.  1883.  Stems 
1-2  m.  high;  glabrous  or  the  young  leaves  slightly  pubescent:  leaflets  5-7, 
rarely  9:  cyme  convex,  as  broad  as  high;  flowers  white:  fruit  black,  without 
bloom. — New  Mexico  to  Montana  and  westward  to  the  Pacific. 

r  4.  Sambucus  microbotrys  Rydb.  Bull.  Torr.  Bot.  Club  28:  503.  1901.  A 
low  shrub  5-20  dm.  high,  glabrous  throughout  and  with  pale  green  foUage: 
leaflets  ovate  or  rarely  ovate-lanceolate,  acute  or  short-acuminate,  3-9  cm. 
long,  mostly  rounded  and  oblique  at  the  base,  coarsely  serrate:  cyme  thyrsoid- 
paniculate,  small,  about  as  long  as  broad,  about  3  cm.  in  diameter  and  of  the 
same  height;  flowers  whitish:  fruit  bright  red.  4-5  mm.  in  diameter;  seeds 
finely  punctate-rugose.    S.  racemosa. — Throughout  our  range. 

2.  VIBURNUM  L. 

Shrubs,  with  simple  leaves  and  white  flowers  in  flat  compound  cymes. 
Petioles  sometimes  bearing  httle  appendages  which  are  evidently  stipules; 
leaf-buds  naked  or  with  a  pair  of  scales.  Calyx  5-toothed.  Corolla  spread- 
ing, deeply  5-lobed.  Stamens  5.  Stigmas  1-3.  Fruit  a  1-celled,  1-seeded 
drupe,  witn  soft  pulp  and  a  thin-crustaceous  (flattened  or  tumid)  stone. 

Leaves  pinnately  veined;  fruit  blue  or  black 1.  V.  Lentago. 

Leaves  palmately  veined;  fruit  red. 

Cyme  with  the  exterior  flowers  ray-like 2.  V.  Opulus. 

Cyme  with  no  radiant  flowers 3.  V.  pauciflorum. 

1.  Viburnum  Lentago  L.  Sp.  PI.  268.  1753.  A  shrub  or  small  tree;  gla- 
brous or  nearly  so  throughout:  leaves  ovate,  roimded  at  the  base,  acuminate, 
5-10  cm.  long,  sharply  serrulate:  cyme  sessile,  several-rayed,  6-12  cm.  broad: 
drupes  oval,  black  with  a  bluish  bloom,  the  stone  nearly  circular  and  very 
flat. — Along  streams;  across  the  continent  northward. 

2.  Viburnum  Opulus  L.  1.  c.  A  shrub  1-3  m.  high,  the  branches  smooth 
and  nearly  erect:  leaves  broadly  ovate,  glabrous  or  sparsely  pubescent  above 
and  on  the  veins  beneath,  3-ribbed  and  3-lobed,  the  lobes  acuminate  and 
coarsely  dentate;  petioles  glandular  above:  cymes  6-10  cm.  broad,  with  the 
outer  ray-flowers  neutral:  drupes  edible,  8-10  mm.  in  diameter,  red,  acid, 
translucent;  the  stone  flat,  orbicular.  High  Bush  Cranberry.  The  Euro- 
pean cultivated  form  witn  nearly  all  the  flowers  neutral  is  the  common 
Snowball. — Coming  into  the  northeastern  part  of  our  range. 

3.  Viburnum  pauciflorum  Pylaie,  T.  «fe  G.  Fl.  N.  A.  2:  17.  1841.  Glabrous 
or  pubescent,  8-15  dm.  high,  straggling:  leaves  roundish  or  broadly  oval, 
unequally  dentate,  many  of  them  eitner  obsoletely  or  distinctly  3-lobed, 
about  5-nerved  at  base:  cymes  small,  terminating  short  and  merely  2-leaved 
lateral  branches,  involucrate  with  slender,  subulate,  caducous  bracts,  destitute 
of  neutral  radiant  flowers:  fruit  much  as  in  the  preceding. — Mountains  of 
Colorado,  northward  and  eastward  in  cold  or  mountainous  regions. 

3.  LINNAEA  Gronov.    Twin  Flower 

A  slender  creeping  and  trailing  little  evergreen,  somewhat  hairy,  with 
rounded-oval  sparmgly  crenate  leaves  contracted  at  the  base  into  short  pet- 


470  CAPRIFOLIACEAE   (HONETSUCKLE  FAMILT) 

ioles  and  diread-like  upri^t  pedancks  f  oridng  into  2  pedieds  at  the  top^ 
each  bearing  a  delicate  and  fragrant  nodding  Bower.  CalTX-teeth  5,  awl- 
sfaaped,  deciduous.  CoroUa  pun^  and  whitish,  hairy  inade,  narrow  bell- 
sfaaped,  almost  eouaOy  54ooeal  Stamens  4,  2  of  them  shorter,  ins&ted 
towraird  the  base  of  the  coroUa.  Ovary  and  the  small  dry  pod  S-cdled,  but 
only  1-seeded,  2  of  the  cells  baring  only  abortive  ovules. 

1.  linnaea  americana  Forbes,  Hort.  Wobum  135. 1833.  Somewhat  pubes- 
cent: leaves  obovate  and  rotund,  1-2  cm.  long,  crenately  few-toothed,  some- 
what rugose-veiny:  peduncles  fiOiform,  terminating  ascending,  short,  lea^ 
branches,  bearing  ^i  sunmiit  a  pair  of  anall  bracts,  and  from  the  azQ  of  each 
a  filiform  1-flowered  pedicel;  pedicels  amilariy  2-bracteolate  at  sunmiit,  and 
a  pair  of  larger,  ovate,  glandular-hairy  inner  bractlets  subtending  the  ovary: 
flowers  nodding.  L.  borealis. — ^From  the  mountains  of  Calif  omia,  Colorado, 
and  Maryland,  northward  to  the  arctic  regions. 

4.  STMPHORICARPOS*  L.    Buckbkubb 

Low  and  branching  tmri^it  shrubs  with  short-petioled  leaves,  which  are 
oitire,  wavy-toothed,  or  lobed  on  the  young  shoots.  Flowers  white,  tinned 
with  rose-color,  in  close  short  spikes  or  clusters.  Calyx-teeth  short,  persist' 
ent.  CoroUa  regulariy  4-5-lobed,  with  as  many  short  stamens  ins^ted  into 
its  throat.  Ovary  4-celled,  only  2  of  the  cells  with  a  fertile  ovule;  the  berry 
therefore  4-celled  but  only  2-seeded.     Seeds  bony. 

CoroUa  shortH-ampannUto,  3-4  mm.  lone 

Leaves  thiek;  Aamens  and  stjrie  exaerted 1.  8.  oeeidefiialia. 

Leaves  rather  thin;  stamens  and  style  indaded  .  2.  8.  xaeenMMOi. 

CoroUa  longer  (6-12  mm.  >,  Jong-fampanniate  to  tubalar-fmiodfotm 

Leaves  tomentaiose  or  finely  pobeacent 3.  8.  roCmdifolinB. 

Leaves  giabroas  or  nearly  so 4.  8.  orwiphiTwa. 

1.  Sympboricarpos  occidentafis  Hook.  FL  Bor.  Am.  1:  2S5.  1833.  Robust, 
^brous  or  sUg^t^  pubescent :  leaves  oval  or  oblong,  thickish  (larger  5  cm. 
kmg;:  axillary  flower-clusters  not  rarely  pedunculate,  sometimes  becoming 
qncate  and  2-3  cm.  long:  corc^  3-5  mm.  nigh,  5-cleft  to  beyond  the  middle, 
within  densely  ^-iUous-hirsute  with  long  beard-like  hairs:  stamens  and  style 
more  or  less  exserted.  Wolfberbt. — Mountains  of  Colorado  and  Montana, 
northward  and  eastward. 

la.  Sympbofkarpos  occidentafis  qtmrdfoSM.  A.  Nels.  Stems  diort,  simple, 
erect:  leaves  large,  coarsely  and  deef^  undulate-toothed. — ^Infrequent;  on 
the  plains  in  northern  Wyoming. 

2.  Symphoricarpos  racemosus  Michx.  FL  1:  107.  1803.  More  dendo*  and 
^brous:  leaves  round-oval  to  oblong,  smaller:  axillary  chsters  mostly  few- 
flowered,  or  lowest  l-fiowered:  corolla  4  mm.  hi^  54ol)ed  above  the  middle, 
moderately  villou5-bearded  within,  narrowed  at  base:  stamms  and  stjie  not 
exserted.     Sxowberbt. — Across  the  continent. 

2a.  Symphoricarpos  racemostis  panciflonts  Bobbins,  Oay,  Man.  Ed.  5. 
203.  1867.  Low,  more  spreading:  leaves  conunonly  only  2-3  cm.  kmg,  stroog^ 
whitened  underneath :  flowers  s<Sitary  in  the  axils  of  the  iq>per  leaves,  few  and 
loosely  s{Hcate  in  the  terminal  cluster. — Mountains  of  Colorado  to  those  of 
Oregon,  Vermont,  and  northward. 

3."  Symphoricarpos  rotundifofins  Gray,  PL  Wri^t.  2:  66.  1853.  Toneo- 
tulose  or  glabrate;  stems  rigkl,  much-branched,  4-10  dm.  hi^:  leaves  or- 
bicular to  oblong-elliptical,  tnirkish,  1-2  cm.  long,  entire  or  coarsely  lobed: 
coroUa  elongatedUcampanulate,  6-8  mm.  long,  the  tube  pubescent  within  bc^ 
low  the  stamens,  twice  or  thrice  the  length  of  the  broad  lobes:  stamens  and 
stjie  included:  fruit  white,  globular  or  oblong:  nutlets  oval,  equally  brand  and 
obtuse  at  both  ends. — ^Throu^iout  our  range  and  west  to  the  Pseific. 

*  The  familiar  eoral-berry,  Sywmkoriearpct  arbieidgtwt  Moeneh,  has  hetm  lepotlad  fmm 
Coiocado.    It  ia  casly  frmgww»t  hj  thm  ciwrtetwl  conl-red  bcnw  whick  jiiwit  tikram^ 
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3a.  Symphoricarpos  rottindifolius  vaccinioides  (Rydb.)  A.  Nels.*  Leaves 
soft-pubescent  or  tomentulose,  elliptic,  oblong,  or  oblong-lanceolate,  from  ob- 
tuse to  acute  at  both  ends,  entire  or  somewhat  dentatp:  flowers  oblong- 
campanulate,  shorter  than  in  the  species.  (S.  mollis  acutiLs  Gray,  Syn.  Fl. 
1:  14.  1878;  /S.  voccinoides  Rydb.  Mem.  N.  Y.Bot.Gard.l:  3.71.  1900.)— Col- 
orado to  Montana. 

4.  Symphoricarpos  oreophilus  Gray,  Joum.  Linn.  Soc.  14:  12.  1873. 
Glabrous  or  nearly  so:  leaves  oblong  to  broadly  oval,  entire  or  dentate,  10-15 
mm.  long:  corolla  tubular  or  narrowly  f unnelform,  8-12  mm.  long,  the  tube 
4-5-times  as  long  as  the  lobes  and  glabrous  within:  nutlets  of  the  drupe  oblong, 
flattened,  pointed  at  the  base.  (S.  tetonensis  A.  Nels.  Bull.  Torr.  JBot.  Club 
31:  249.  1904.) — Montana  to  New  Mexico  and  far  westward.  ^ 

4a.  Symphoricarpos  oreophilus  utahensis  (Rydb.)  A.  Nels.  Leaves  larger 
and  the  flowers  often  more  numerous,  but  otherwise  as  in  the  species.  (S, 
tUahensis  Rydb.  Bull.  Torr.  Bot.  Club  26:  544.  1899.)— Colorado  to  Utah 
and  southward. 

•  6.  LONICERA  L.    Honeysuckle 

Erect  or  climbing  shrubs,  with  mostly  entire  leaves  and  the  inflorescence 
various.  Flowers  often  showy  and  fragrant.  Calyx-teeth  very  short.  Corolla 
tubular  or  funnelform,  often  gibbous  at  the  base,  irregularly  or  almost  regu- 
larly 5-lobed.  Stamens  5.  Ovary  2-3-celled.  Berry  several-seeded. — Includes 
Distegia  Raf . 

Climbing  or  scrambling;  flowers  in  capitate  clusters     .        •        •        .  1.  L.  glaucescens. 
Erect  shrubs;  flowers  in  pairs. 
Bracts  small  or  wanting. 

Leaves  pale;  fruit  blue-black 2.  L.  caerulea. 

Leaves  green,  thin;  fruit  red 3.  L.  utahensis. 

Bracts  broad,  foliaceous  4.  L.  involucrata. 

1.  Lonicera  glaucescens  Rydb.  Bull.  Torr.  Bot.  Club  24:  90.  1897.  Leaves 
glabrous  above,  pubescent,  at  least  on  the  veins  beneath,  3-9  cm.  long, 
chartaceous-margmed,  not  ciUate,  usually  only  the  upper  pair  connate- 
j>erfoliate:  flowers  verticillate  in  a  short  interrupted  spike:  corolla  yellow, 
changing  to  reddish,  pubescent  or  puberulent  without,  pubescent  within, 
2.5  cm.  long  or  less,  the  2-lipped  limb  shorter  than  the  tube:  stamens  nearly 
glabrous,  or  somewhat  pubescent;  style  hirsute;  both  exserted. — Wyoming, 
northward  and  eastward. 

2.  Lonicera  caerulea  L.  Sp.  PI.  174.  1753.  Stems  branched,  3-6  dm.  high: 
leaves  2-3  cm.  long,  oblong-elliptical,  obtuse,  short-petioled,  conspicuously- 
veined,  villous-pubescent  or'  glabrate:  peduncles  shorter  than  the  flowers: 
corolla  somewhat  gibbous  at  base,  moderately  bilabiate:  bracts  subulate  or 
linear:  ovaries  united  and  forming  a  blue-black  sweetish  berry. — Transcon- 
tinental northward ;  also  in  Europe  and  Asia. 

3.  Lonicera  utahensis  Wats.  Bot.  King's  Exp.  133.  1871.  Leaves  oval  or 
elliptical-oblong,  roimded  at  both  ends,  very  short-petioled,  glabrous  or  nearly 
so  from  the  first,  or  soon  glabrate,  reticulate-venulose  at  maturity,  2-4  cm. 
long:  pedimcles  seldom  over  1  cm.  long;  bractlets  minute,  rounded:  corolla 
honey-yellow  or  ochroleucous,  occasionally  tinged  with  purple,  12-18  mm. 
long;  the  tube  gibbous  at  base,  pilose-pubescent  within:  beiry  red.  (L. 
ebractvlata  Rydb.  Mem.  N.  Y.  Bot.  Card.  372.  1900.)— Wyoming  to  Montana 
and  far  westward. 

«  4.  Lonicera  involucrata  Banks,  Rich.  Bot.  App.  Frank.  Journ.  733.  1823. 
Pubescent  or  sometimes  glabrate,  freely  branched,  6-20  dm.  high:  leaves 
ovate  to  oblong-lanceolate,  5-12  cm.  long:  peduncles  2-5  cm.  long;  bracts 
oblong  to  ovate  or  cordate  and  foliaceous;  in  fruit  enlarging  and  inclosing  or 
surrounding  the  2  globose,  dark  purple  or  black  berries:  flowers  paired,  rarely 
in  threes:  corolla  yellowish,  viscid  pubescent,  12-15  nun.  long;  bractlets  4 
or  united  into  2,  viscid-pubescent.— -Colorado  to  Montana  and  thence  across 
the  continent. 
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111.  ADOXACEAE  Fritsch.    Moschatel  Faiolt 

dabroos  sleiidev  herbs,  with  scaly  or  tnberiferous  roototoeks,  basal  and 
opposite  tematel J  (XHnpound  leaves,  and  small  green  flowers  in  terminal  cspi- 
tate  clusters.  Calyx-tube  hemi^heric,  adnate  to  the  orary,  the  limb  2-^ 
toothed.  ConXia,  rotate,  regular,  4-6-lobed.  Stamens  twiee  as  many  as  the 
lobes  of  the  c(Ht>lla,  inserted  in  pairs  on  its  tube;  filaments  ^ort;  anthers 
pdtate,  1-eeUed.  Ovary  ^5-celled;  stjrle  ^5-parted;  ovules  1  in  each  cavity, 
pendulous.    Fruit  a  small  drupe  with  ^5  nutlets. 

ADOXA  L. 

Characters  of  the  family. 

1.  Adoza  MoschateUina  L.  Sp.  PI.  367.  1753.  Glabp>us  and  smooth:  rad- 
ial leaves  once  to  thrice  temately  compound;  cauline  pair  of  leaves  3-narted 
or  of  3  obovate  and  3-cleft  or  parted  leaflets:  flowers  small,  greenish-white  or 
yellowish,  4  or  5  in  a  slender-pedunculate  glomerule:  corolla  of  the  t^minal 
one  4-5-cleft,  of  the  others  5-6-cleft. — Subalpine;  arctic  America  to  Cd- 
otado  and  eastward  in  the  northern  States. 

112.  CXTCURBITACEAE  B.  Juss.    Gourd  Family 

Herbs,  mostly  tendril-bearing  and  climbing,  rather  succulent,  with  alter- 
nate and  palmately  veined  or  lobed  leaves  and  no  proper  stipules,  and  monoe- 
cious or  dioecious  flowers  with  petals  more  conmionly  united  into  a  cup  or 
tube  and  also  blended  with  the  calyx.  Sterile  flowers  with  two  2-ceIled 
anthers  and  one  1-eelled;  the  cells  usually  long  and  contorted.  Fertile  flowers 
with  the  calyx-tube  adnate  to  a  1-3-celled  ovary. 

Floven  solitary,  large,  veOoir;  fnitt  flmooCli 1.  Coearbita. 

Floven  neemo0e.  amaJl,  greenub-wliite;  frait  pnddy     ....    2.  Kriimoryatiiu 

1.  CUCURBITA  L.    Pumfkix,  Squash,  etc. 

Mostly  prostrate  and  rooting  at  the  joints.  Leaves  cordate;  tendrils  com- 
pound. '  Flowers  monoecious.  Calyx-tube  and  corolla  campanulate.  Sterile 
flowers  with  the  stamens  at  the  base.  Fertile  flowers  with  3  rudimentary 
stamens.  Ovary  oblong,  with  3  placentae.  Fruit  flediy,  often  with  a  hard 
rind.    Seed  ovate  or  oblong,  flattened. 

1.  Cucurbita  foetidissinia  H.  B.  K.  Nov.  Gen.  2:  123.  1817.  Root  flediy, 
very  large,  1-10  dm.  thick,  yellow  inside:  leaves  cordate-ovate  or  triangular, 
undivided  or  subsinuate-repand,  margin  denticulate:  fruit  globose,  ydlow, 
5-8  cm.  in  diameter.  C.  perennis. — Colorado  to  Texas  and  Mexico  and  west- 
ward to  California. 

2.  ECHmOCYSTIS  T.  &  G.    Wild  Balsam  Affix 

Tall  climbing  plants,  nearly  snooth,  with  3-foiiced  tendrils  and  thin  leaves. 
Flowers  monoecious;  fertile  flowers  in  small  clusters  or  solitary,  from  the 
same  axils  as  the  sterile.  Petals  uniled  at  the  base  into  an  opoi  ^Heading 
corolla.    Fruit  fleshy,  at  length  dry. — (Micrampdis.) 

1.  Echinocystis  lofaata  r^fichx.)  T.  &  G.  Fl.  X.  A.  1:  542.  1840.  Stem 
nearly  glabrous,  angular  and  grooved,  climbing  to  a  height  of  4.5-7^  m., 
sometimes  villous-pubescent  at  the  nodes:  leaves  thin,  rooghish  a 
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sides,  deeply  cordate,  3-7-lobed  to  about  the  middle,  the  lobes  triangular- 
lanceolate,  acute  or  aciuninate,  remotely  serrulate:  staminate  flowers  very 
numerous,  in  narrow  compoundf  racemes:  pistillate  flowers  solitary,  or  rarely 
2  together:  fruit  ovoid,  green,  about  5  cm.  long,  armed  with  slender  spines. — 
Along  rivers  and  in  waste  places;  from  the  eastern  part  of  our  range  to  the 
Atlantic  Siates. 


113.  CAMPANULACEAE  Juss.    Bluebell  Family 

Herbs  with  alternate  exstipulate  leaves.  Flowers  racemose  or  solitary, 
generally  blue  and  showy.  Calyx-tube  adnate  to  the  ovary.  Corolla  sym- 
petalous, campanulate  or  rotate.  Stamens  usually  5,  free  from  the  corolla 
and  distinct.  Style  single  but  mostly  with  2-5  stigmas.  Capsule  prismatic 
or  elongated-oblong,  2-4-celled,  opening  by  small  lateral  valves.  Seeds 
minute  and  numerous. 

Corolla  campanulate 1.  Campanula. 

Corolla  rotate  2.  Specularia. 

1.  CAMPANULA  L.    Blxtebell.    Harebell 

Herbs  with  terminal  or  axillary  (tisually  blue)  flowers.  Calyx  5-cleft. 
Corolla  generally  bell-shaped,  5-lobed.  Stamens  5,  separate,  with  filaments 
broad  and  membranaceous  at  base.  Stigmas  3,  and  as  many  cells  of  the  ovary. 
Pod  short,  opening  on  the  sides  by  as  many  valves  or  pores. 

Low  and  mostly  1-flowered;  capsule  opening  near  the  summit. 

Alpine;  with  woody  caudex 1.  C.  uniiSora. 

Subalpine;  with  filiform  rootstock 2.  C.  Parryi. 

Taller  and  several  to  many-flowered. 

Stem  smooth;  capsule  nodding 3.  C.  rotundifolia. 

Stem  hispid  on  the  angles;  capsule  erect 4.  C.  aparinoides. 

1.  Campanula  uniflora  L.  Sp.  PI.  163.  175S.  Chiefly  glabrous,  4-10  cm. 
high,  from  a  stout,  several-headed  rootstock:  leaves  small,  1-3  cm.  long, 
thickish,  entire  or  nearly  so;  the  lowest  spatulate  or  oblong,  obtuse;  the  upper- 
most linear:  flowers  8-12  mm.  in  length,  mostly  horizontal:  calyx-tube  nearly 
as  long  as  the  lobes  which  are  from  half  to  fully  as  long  as  the  deeply  cam- 

Sanulate  bluish  corolla:  capsule  cylindraceous  or  clavate,  about  1  cm.  long. — 
In  bare  alpine  slopes  in  the  Rocky  Mountains,  and  extending  into  the  arctic 
regions. 

2.  Campanula  Parryi  Gray,  Syn.  Fl.  N.  A.  2:  395.  1886.  From  elongated 
and  creeping  filiform  rootstocks,  8-25  cm.  high,  mainly  smooth  and  glabrous; 
stem  slender,  erect,  simple  and  with  slender-peduncled  flower,  or  with  some 
lateral  leafy  branches:  leaves  thinnish,  entire  or  sparingly  callous-denticulate, 
somewhat  veiny;  radical  and  lower  spatulate  or  lanceolate  with  tapering  base, 
hirsute-ciliate;  upper  Unear-lanceolate,  from  a  sessile  base,  attenuate-acute: 
flower  erect  in  antnesis:  eorolla  almost  crateriform,  5-lobed  to  middle,  spread- 
ing, 2-3  cm.  in  diameter,  violet-blue  or  even  purplish,  little  smpassing  the 
linear-subulate  often  callous-denticulate  calyx-lobes:  ovary  turbinate:  capsule 
nearly  obovate,  opening  close  under  the  base  of  the  erect  calyx-lobes.  C 
planiflora. — In  the  mountains  of  our  range. 

3.  Campanula  rotundifolia  L.  Sp.  PI.  163.  1753.  Slender,  branching, 
10-30  cm.  high,  1-10-flowered:  root  leaves  round-cordate  or  ovate,  mostly 
toothed  or  crenate,  long-petioled,  early  withering  away;  stem  leaves  niunerous, 
linear  or  narrowly  lanceolate,  entire,  smooth:  calyx-lobes  awl-shaped:  cap- 
sule nodding,  opening  at  or  near  the  base.  (C.  petiolata  Rydb.  Fl.  Col.  326. 
1906.) — Subarctic  and  extending  southward  in  the  mountains  to  Mexico. 

4.  Campanula  aparinoides  Pursh,  Fl.  1:  150.  1816.  Stem  almost  filiform, 
3-6  dm.  higjif  equably  leafy  to  the  top,  the  sharp  angles  rough  with  short  re- 
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troee  bristles;  so  aiso  the  midrib  beneath  and  the  margins  of  the  laneec^te 
or  hnear  sessile  leaves:  flower-buds  drooping:  calyx-lobes  triangular:  coroDa 
pale  blue  ch-  whitish,  deeply  cl^,  the  lobes  4  mm.  long  or  less:  capsule  erect. — 
Wet  grassy  grounds;  frmn  Colorado  to  the  Saskatchewan  and  eastward. 

2.  SPECULARIA  Heist.    Vexus's  Looking-glass 

Annuals  with  leafy  slender  stems  and  sessile  flowers.  Corolla  blue  or 
purplish.  Flowers  dimorphous;  the  earlier  ones  smaller,  with  undeveloped 
ccNToUa,  and  a  3  or  4-lobed  calyx.  Calyx-lobes  of  the  later  corolliferoas 
flowers  5.  Capsule  with  valvular  (^)enings  either  near  the  summit  or  near  the 
middle. — {Le^ruzia  Brit.) 

Leaves  linear 1.  S.  lei>tocarpa. 

Leaves  ovate  or  broader 2.  S.  perfoliata. 

1.  Specularia  leptocarpa  (Nutt.)  Gray,  Proc.  Am.  Acad.  11:  82.  1876. 
Minutely  hirsute  or  nearly  ^brous;  st^ns  1-2  dm.  high,  virgate,  mostly 
simple,  or  branched  from  the  base:  leaves  lanceolate:  capsule  neariy  cylii^ 
dri<^  10-15  mm.  long,  inclined  to  curve  and  rarely  to  twist,  (^3ening  by  1  or 
2  uplifted  valves  near  the  summit;  the  lower  also  often  sptitting  longitudinally 
from  the  sunmiit;  seeds  oblong. — Arkansas  to  western  Texas  and  Colorado. 

2.  Specularia  perfoliata  L.  Sp.  PL  169.  1753.  Stems  1-4  dm.  high,  v»y 
leafy  tnrou^out,  hirsute  or  hispid  on  the  angles:  l&ives  round-c(»date  and 
clasping,  mostly  crenate,  veiny:  flowers  sin^  or  clustered  in  the  axils:  cap- 
sule oblong  or  somewhat  obconical;  the  2  or  3  valvular  (^)enings  at  or  below 
the  middle;  the  capsule  not  di^>oeed  to  split;  seeds  lenticular. — ^From  Col- 
orado to  Utah  and  Oregon,  also  tnrougfaout  the  states  eastward.   * 


114.  LOBELIACEAE  Dumort.    Lobelia  Family 

Herbs  with  milky  juice,  a|lemate  leaves,  scattered  flowers,  irregular  5- 
lobed  corolla,  and  the  5  stamens  free  from  the  corolla  and  united  into  a  tube 
commonly  by  their  filaments  and  always  by  their  anthns.  Calyx-tube  ad- 
herent to  the  2-celled,  many-seeded  capsule.    Style  1. 

CoroUa  opok  down  to  the  base  on  one  aide 1.  TWiJi^ 

CoroUa  with  a  closed  tube;  e^wale  wholly  infenor 2.  LAnrentia. 

lobelia  l. 

Flowers  axillary  or  chiefly  in  bracted  racemes.  Calyx-tube  5-cleft,  with  a 
^ort  tube.  Corolla  with  a  straight  tube  and  somewhat  2-lipped;  the  upper 
lip  of  2  rather  erect  lobes,  the  lower  tip  spreading  and  S-clm.  Capsue  2- 
celled,  opening  at  the  top. 


Flowers  red  1.  L.  i. 

Flowers  blue 2.  L.  syjihiiitkm. 

1.  Lobelia  si^ndens  Willd.  Hort.  BeroL  pi.  86.  1809.  Perennial,  minirtdy 
pubescent  or  glabrate,  erect,  3-10  dm.  high:  leaves  linear-laneeolate  to  liiiear, 
more  or  less  glandular-toothed;  the  upper  sessile;  the  lower  tapering  to  a 
short  petiole:  raceme  1-3  dm.  long:  sepals  narrow:  corolla  deep  r^;  the  tube 
longer  than  the  lobes:  capsule  stdbglobose,  with  a  coniod  beak;  seeds  tuber- 
culate.    L.  cardinalis. — Utah  to  Colorado  and  Texas. 

2.  Lobelia  syphilitica  L.  Sp.  PL  931.  1753.  Stems  simple,  5-10  dm.  hig)^ 
leafy  to  the  top,  somewhat  hairy:  leaves  thin,  oblong  or  ovate-lanceolate^ 
acute  at  both  ends,  irregularly  serrate:  flowers  in  a  long  sp&e-like  raceme^ 
li^t  blue,  rarely  white:  sinuses  ol  the  caijiL  with  deflezed  auricles:  capsiie 
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globose;  seeds  longitudinally  wrinkled. — ^From  our  range  eastward  to  the 
Atlantic. 

LAURENTIA  MicheU. 

Low  herbs,  resembling  small  species  of  Lobelia  excepting  the  closed  tube  of 
the  corolla.  Flowers  blue.  Calyx-tube  turbinate  or  oblong.  Corolla  with  its 
tube  as  long  as  the  limb.    Capsule  short,  2-valved  at  the  summit. 

1.  Laurentia  ezimia  A.  Nels.  Perennial,  the  simple  stems  about  1  dm. 
high,  intemodes  short:  lower  leaves  narrow,  tapering  from  the  dilated  base, 
15-25  mm.  long;  the  floral  somewhat  broader:  flowers  few,  from  the  axils  of 
the  crowded  uppermost  leaves,  on  short  peduncles:  sepals  foliaceous,  6-8  mm. 
long:  corolla  deep  blue;  the  upper  lip  of  2  oblong-erect  lobes  about  as  long  as 
the  tube;  the  lower  of  3  ovate  lobes  longer  than  the  tube,  somewhat  depressed, 
and  with  2  narrow  yellow  pUcae  in  the  throat:  capsule  obconical,  many- 
seeded.  L.  carnostda.  {PortereUa  eximia  A.  Nels.  Bull.  Torr.  Bot.  Club  27 :  270. 
1900.) — Banks  of  ponds;  northwestern  Wyoming;  probably  throughout  our 
range. 

115.  VALERIANACEAE  Batsch.    Valerian  Family 

Herbs  with  opposite  leaves  and  no  stipules,  and  usually  small  perfect  or 
polygamous  flowers  in  corymbed  or  capitate  cymes.  Calyx-tube  adnate  to  the 
ovary.  Corolla  tubular  or  funnelform,  mostly  5-lobed.  Stamens  1-4,  inserted 
on  the  corolla-tube.  Ovary  inferior,  1-3-celled,  one  of  the  cells  containing  a 
single  suspended  ovule,  the  others  empty. 

VALERIANA  L.    Valerian 

Roots  of  peculiar  scent.  Leaves  various.  Flowers  white  or  rose-colored. 
Cal^-Umb  of  5-15  setiform  lobes,  which  are  inrolled  and  inconspicuous  until 
fnuting.    Stamens  3. 

Leaves  nerve-veined,  usually  thick,  entire  or  with  entire  linear  divi- 
sions. 

Ovaries  and  fruits  pubescent 1.  V.  ceratophylla. 

Ovaries  and  fruits  glabrous 2.  V.  furfuresoens. 

Leaves  pinnately  veined,  usually  thin,  and  often  pinnate. 

Ovaries  and  fruits  pubescent 3.  V.  micrantha. 

Ovaries  and  fruits  glabrous 4.  V.  acutiloba. 

1.  Valeriana  ceratophylla  (Hook.)  Piper,  Contrib.  U.  S.  Nat.  Herb.  11:  532. 
1906.  Erect  from  a  large,  fusiform,  perpendicular  stock  branching  below  into 
deep  and  thickened  roots;  stem  7-20  dm.  or  more  high:  leaves  thickish, 
nervosely  veined,  not  serrate,  sUghtly  pubescent;  radical  leaves  oblanceolate 
to  spatulate,  tapering  into  a  margined  petiole,  entire  or  some  spjaringly 
laciniate-pinnatifid;  cauline  rarely  none,  commomy  1  or  3  pairs,  sessile,  and 
pinnately  parted  into  3-7  linear  or  lanceolate  divisions,  or  terminal  one  spatu- 
late: flowers  polygamo-dioecious,  yellowish-white,  sessile  in  the  cymules,  which 
form  an  elongated,  thjrrsiform,  naked  panicle.  V.  edulis. — New  Mexico  and 
Arizona,  northward  and  eastward. 

2.  Valeriana  furfuresoens  A.  Nels.  Bull.  Torr.  Bot.  Club  28:  232.  1901. 
Similar,  the  root  slender,  only  1-3  cm.  in  diameter:  leaves  entire  or  nearly  so: 
inflorescence  usually  much  elongated,  often  half  the  height  of  the  plant;  flowers 
very  numerous,  minute:  corolla  1-1.5  nmi.  long,  greenish-yellow:  fruit  3-4  nmi. 
long,  ovate,  compressed,  glabrous  but  often  slightly  scurfy  rugulose.  (V, 
trachycarpa  Rydb.  Bull.  Torr.  Bot.  Club  31:  645.  1904.)— Moist  sahne 
meadfows;  Colorado  and  Wyoming. 

3.  Valeriana  micrantha  E.  Nels.  Erythea  7:  166.  1899.  Glabrous,  erect 
from  creeping  rootstocks,  3-8  dm.  high:  radical  leaves  entire  or  with  1  or  2 
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puis  of  oblong  cr  luieeobte  leaflets:  inflomamce  lev  to  miLDT-i 
zmilicr  open  enen  in  amhtyaf  uul  qiaite  so  in  fnati  eoralla  vMte.  ramptnTalatf] 
hiify  in  'ihrootJi:  jurihmfy  OTmie-  to  Imceoiater  poheHnml-  T .  tytintiica  in  p^n. 
— Hfj-mtAfTK.  of  C'Gworbdo  ufed  Wjoonin^ 

.^B.  Vakzium  miiiaiiilM   wynmingpnas    ,£.   Xds-j   A.   Xck.      UaziIiT 
fiDCAlBtg-.  liie  infloreaeenee  fev-daw««d  and  rciy  open,  tbe  ariifrify  gSi&iwvffis. 
r.  vy99iu«i9flH«u  £.  Nei§.  L  e.  167. . — Xoniivestem  Wjoming  aod  C3Qiii%aciia& 
terrri^irr, 

4.  Valczium  acndlobm  Bjdb.  BoIL  Torr.  Bot.  Cbib  2S:  24.  IfOL  Oecn 
and  giLibrcras.  3-5  dszL  high:  basil  leares  cctiiie-  fpafubtie  or  oboraie.  acme, 
the  s^Mn  p^fioSe  viiaf-ssaaffipned:  stem  leares  2  or  3  pab^  prnnafriy  divided: 
cyiat  denst  asd  cuatncted.  gftindalar-pabeinilent  or  neazii'  ^ah^msz  eorofii 
fnmyjffjy^rj'Trt  viih  v€^  ^M3ei  tdbe:  oraffv  aad  froit  glabniqic.  F.  jgilnsSbea  m 
pttn.  1'.  ■iyrwp^:ila  Greesie.  aec.  to  Rvdb.:  V.  tmdemLaiit.  V.  KpbenJrio'^^dtU, 
I  .  r^ngf^fii  Sc.:i'mlezi.  a^  lo  oar  nn^.  — Pardr  vooded  hilfrwirft  appeaiias 
as  atat  saowdrifis  recede:  ia  l2ae  Rcdnr  MocntaiiK  of  oor  lan^. 

43.  Valeriana  acmfloba  ofvata  iRVdb.*  A.  Xels.  Redneed  alpine  smte. 
-wnsk  snmle.  or&ie.  siabeordate.  petaokd  bas&l  leares:  iiwx  oraie.  T.  #mrta 
Bjdb .  L  c.  31 :  645.  — ^Hifji  moqmtains  of  Colorado. 

116.  COMPOSITAE  Adan^.    Cohfosite  Faiolt 


Fkrrcfs  in  a  doae  head,  on  a  rommon  iwrjUarlei.  amnwnided  Iit  an  in- 
Tohcrc.  TTih  5  ■  lazehr  4  stamens  insencd  on  the  cpigmoos  nrrftllB.  the 
anthers  -uziicd  in  a  rabe  STn^eneskras;.  Cahrx-tob^  cpigjiMas  upaa  the 
l-eel]ai  cn-itzj.  the  Hr-.h  pappos  crcnmine  its  aunmit  in  the  fonn  o£ 
brisi^.  AVTiES.  scales.  \etcL*L.  ete..  or  eap-^£Aped.  or  else  cntirEl]r  ^>w*««f 
Corc^  fkisxr  scrip-s&&pe»i  or  tubular:  in  the  latter  chiefly  5-lobed.  ral- 
vale  in  ihe  bwL  the  vedii^  bordtfing  the  marpns  of  the  lobes.  Stjie 
2-eicf?  at  the  apex  in  sterile  flovers  usoalhr  entcre;.  Fmit  seed-fifce 
lacbezMES  .  drr.  eogHA:r.-.r.,g  a  an^.  efect.  anatzopoas  seed,  arith  no  cb- 
do^Krm- — ^An  irr^Trjrz^^t  fimfhr.  in  temperate  legkais  chieflj  hcfbsL  vitham 
stipules,  vith  pe;f<£Ci.  pKxjcunoiK.  monoecaoos.  or  dioecioos  flovee&  TIk 
fioveffs  vith  a  straip-=h&ped  lignlate  earolU  aie  called  lars  or  ray  flpam; 
the  Ikead  viiich  presents  saA  flovee^  either  throngfaoat  or  at  the  maigin, 
is  r&di&te.  The  tubolar  Covers  cocapose  the  dUk:  and  a  head  which  has  no 
ny-fiovf-rs  is  said  to  be  discoid.  When  the  head  mntainf  2  sons  of  floiweis 
it  is  sui  lo  be  hetefocszno-iss:  when  only  1  sort.  homogaoMMis.  The  lenrea 
of  %ix:  isToVjirre.  of  whatever  form  or  textnre.  are  termed  bracix.  The  bncts 
or  2C:&j«&  wiich  C'Tien  grcrw  o&  tbe  reccptade  amon^  the  flowers,  are  eaDed 
at^  chkZi  when  ibese  are  ^iniirx.  tbe  reeeptacle  is  said  to  be  naked.  Titt 
isrns::  facdly  of  seed  plants.  Tbe  ceaera  are  divi-ied  by  the  eomlla  ten  Z 
seri^rr.  on^  2  of  wbich  are  lepresentei  in  our  region,  the  finft  being  moek  lie 

Key  to  tbe  Tribes 
I  A.  TTBCUnORAX 


COSr.lI_iS  ALL  TUBULAR  A^"D  REGUIAR,  OR  OXLY  THE  XARGDCAL  ««« 
LIGULATE     IR&BGULAR  ^"-o 

AxrJxrt  ZM'.K  twadk.ve  &s  bide:  flcjiie  bcBSCc^es  ectihcr  traacBSe  or 

rr.«fcif  rkT-jeaf  i".'»*r5  fclperfets-  aevcr  tvCov.  
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Heads  radiate  (rarely  rayless). 

Style  branches  of  perfect  flowers  flat,  or  tipped  with  a  distinct 

appendage;  leaves  mostly  alternate      .  .  '  -  . 

Style  branches  of  perfect  flowers  truncate  or  appendaged,  not 
flattened;  leaves  often  opposite. 
Involucre  not  scarious. 
•  Pappus  never  capillary. 

Receptacle  chaffv 

Receptacle  not  cnaffy 

Pappus  capillary  

Involucre  scarious;  pappus  not  capillary    .... 

Anthers  caudate  at  base;  style-branches  neither  truncate  nor  ap- 

pendaMd;  heads  not  radiate. 

Receptacle  not  bristly;  corollas  not  deeply  cleft      .        .    •    . 

Receptacle  long-bristly;  corollas  deeply  deft     .        .        .        • 


m.  ASTEREAE. 


V.  HELIANTHEAE. 
VI.  HELElflEAE. 
Vm.  SElfECIOlfEAE. 
Vn.  ANTHEMIDEAE. 


IV.  mXTLEAE. 
DL  CYNAREAE. 


Series  B.  LIGULIFLORAE 


COROLLAS  ALL  LIGULATE  AND  PERFECT 


Ligulfi  5-toothed  at  the  truncate  apex 


Z.  CICHORIEAE. 


Abbreviated  Key  to  the  Genera 

Tdbe  L  VERHONIEAE 
Only  genus     •        • 1.  Vemonia. 

Tdbe  n.  EUPATORIEAE 

Aohenes  5-angled  2.  Eupatoriom. 

Achenes  8-10-ribbed  or  -striate. 

Involucral  bracts  strongly  striate-nerved. 

Bracts  few 8.  Kuhnia. 

Bracts  numerous 4.  Brickellia. 

Involucral  bracts  faintly  nerved,   spirally  imbricated  .        .  6.  Liatris. 


Tribe  m.  ASTEREAE 

Ray-flowers  yellow,  or  wanting. 
Fappus  of  scales 

Heads  numerous,  4  mm.  or  less  high        .         •        •        . 

Heads  large  and  showy 

Pappus,  in  part  at  least,  of  capillary  bristles. 

Pappus  double,  the  outer  series  of  small  scales      .        . 
Pappus  wholly  of  capillary  bristles. 
Rays  wantmg. 

Involucral  oracts  in  vertical  rows     .         .        .         .         . 
Involucral  bracts  imbricated  but  not  in  distinct  vertical 

rows 

Rays  present  (sometimes  wanting  in  Nos.  13  and  14). 
Leaves  with  spinulose-tipped  teeth. 
Involucral  bracts  chartaceous,  with  green  tips       . 
Involucral  bracts  more  or  less  foliaceous       . 
Leaves  without  spinulose-tipped  teeth. 

Involucral  bracts  foliaceous,  at  least  in  part. 
Plant  1  dm.  or  more  high. 

Low  shrubs  

Herbaceous  *     . 

Plant  only  a  few  cm.  high  •        •        .        . 

Involucral  bracts  not  foliaceous. 
Head  not  corymbose. 
Stems  leafy. 

Involucral  bracts  cuspidate         . 
Involucral  bracts  not  cuspidate 
Stems  scapose,  or  at  least  naked  above 
Heads  corymbose. 

Plant  woody  at  least  at  base 
Plant  herbaceous. 

Outer  involucral  bracts  foliaceous 
None  of  the  bracts  foliaceous      .... 
Ray-flowers  present,  not  yellow  (in  No.  27,  rarely  yellow  or  want- 
ing)* 
Pappus  a  mere  crown,  or  of  a  few  scales  or  bristles      .        • 
Pappus  of  numerous  capillary  bristles. 
Aays  evident  (a  few  discoid  forms  in  No.  27). 


6.  Gutierrezia. 

7.  Grindelia. 


8.  Chrysopsis. 


9.  CluTSOthamnus. 
10.  Isocoma. 


11.  Sideranthus. 

12.  Pyrrocoma. 


14.  Macronema. 
18.  Oreochrysum. 
16.  Tonestus. 


18.  Oonopsis. 

19.  Solidago. 

16.  Stenotus. 

17.  Petradoria. 

18.  OreocluTSum. 

19.  Solidago. 


20.  Townsendia. 
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loToliieal  bracts  in  more  than  two  rows. 

Imrohjcral  bracts  hahmBeaam  or  st  least  gresp-tipped. 
Lobes  or  teeth  of  the    leaves  maeronate  or  bristle 

InvcMocnl  bracts  in  aereral  aeries,  asoanyreearred  or 

reflezed       ........      St.  '. 

Inrolacral  bracts  in  2-3  aeries,  loose  bat  not  reflezed      SL.  Xj^oridza. 
Lobea  or  teeth  of  the  leaves  not  mucronate  or  bristle- 
tipped;  Env<diicral  bracts  often  ^veadinc  but  not 
lecuif  ed  or  reflexed. 
Disk-flowers  tuminc  brown  or  reddish. 
Stems  usually  brancfains,  and  the  heads  aBwnil~ 

many tt.  Astec 

Stems  low,  monoffphakwis;  dwaif  t ' 


Stems  icapoee M.  OiiailiaM 

Stems  leafy If.  lonactis. 

Disk-flowers  pennanently  white        ....  If.  Lencdene. 

^Bcts  not  fc^iaeeous  or  notieeaUy  sreen-tq»ped  If.  Wjoaiaf^ 

Involncral  bracts  in  1  or  2  rows ST.  Enceroo. 

Bays  inconspicuous  or  wanting. 
Annuals,  with  numerous  small  hwids  and  cays  not  longer 

than  the  pappus  Si.  T^fpHlwi. 

Perennials  (shrubsj;  rays  wanting StL  BacckariB. 

TidbelV.  IHULEAE 

Beeeptade  diaffy;  stigmas  of  hermaphrodite  flowers  not  tnmeate  .      tL,  FQagOu 
Beeeptade  not  chaffy;  stigmas  of  hennapluodite  flowers  truncate. 
Plants  dioecious  or  polygamo-dioeeious. 

Pappus  of  Btaminate  flowers  davate  ....       SS. 

Pappus  alike  in  all  the  flowers St. 

Plants  not  dioecious;  all  the  flowers  fertile^ 

All  the  flowers  bennaphrodite S4. 

Only  the  inner  flowers  hermairfaodite StL 

Tribe  V.  TTPi.iAwnntAJt 

Invc^ucral  Inacts  not  indosing  the  my  achenes;  herbage  not  ^bn- 
dular  visdd. 
Bay-flowqs  fertile  and  ligulate;  disk-flowers  sterile. 

Ligules  eon^icuous StL 

Tjgnifs  reduced  to  2  or  3  teeth  or  wholly  wanting. 

l^uleseeot  annual ST.  PaiUieiiice. 

Acaulesoent  perennial St.  Bdophyta. 

DiriL-Aowers  fertile;  ra>'B.  if  i»esent,  fertile  or  sterile. 
Stamens  distinct. 

Heads  with  both  staminate  and  pistillate  flowees. 
Inv<4ucral  bracts  acuminate  .... 
Involucral  bracts  obtuse. 

Fertile  flowers  more  than  one #t.  Isa. 

Fertfle  flower  solitary 41L. 

Heads  unisexual;  pistillate  heads  usually  apiay. 

Bracu  of  the  staminate  heads  separate;  pistillate  head 

forming  an  oblong  bur 4A. 

Bracts  of  the  staminate  heads  united. 

Pistillate  flowers  solitary  in  ea^  head;  ^anes  in  a  i 


Pistillate  flowers  1-4  in  each  head;  spines  in  several 

series 4t.  : 

Stamens  Byngeoenous. 

Tjgnles  persJstent  and  becoming  papery. 

Adienes  ocmpreased;  le^res  entire  ....       4t.  < 

Adienes  4-sded;  leaves  toothed #t. 

Ligules  deciduous  or  wanting. 

Beeeptade  high-conical  or  cylindrieaL 
Bays  pistillate,  sterile. 

Idgulew  rose-colored  .••••.       4T. 

Tjgulew  ydkrw #L 

Bavs  neutral. 

Achenes  4-sided,  marginleaB 4t.  BnAeckia. 

Achenes  flattened  laterally  and  maigiiiwl  it.  P*»a>a^ 

Reeetrtade  flat  to  convex. 

Achenes  not  winged  or  very  flat. 

Pappus  wanting il.  ] 

Pappus  present  (a  lariniat^  crown  or  distinct  scales). 

Pappus  cmoniform  and  persistent  tS.  WyeOia. 

Pafmus  of  2-pointed  venr  deciduous  scales  .       iS.  "  "     " 

Adienes  flat,  winged  or  wingleas  (terete  in  No.  S8),  usu- 
ally 2-3-awnad. 
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AwB8  not  retrorsely  barbed  or  hispid,  often  at  length 
deciduous. 
Ray-flowers  fertile:  achenes  winged       ...      66. 
R^-flowers  neutral. 

Involucral  bracts  distinct,  somewhat  foliaceous      64.  Helianthella. 
Involucral  bracts  all  more  or  less  united  at  base      66.  Coreopsis. 
Awns  retrorsely  barbed  or  hispid. 

Involucral  bracts  united  only  at  base     •         .  67.  Bideos. 

Involucral  bracts  united  into  a  cup       ...      68.  Theletpeniuu 
Involucral  bracts  partly  or  wholly  inclosing  the  ray  achenes. 

Rays  1-5,  inconspicuous,  yellow 69.  Madia. 

Rays  8-12,  conspicuous,  white  or  rose 60.  Layia. 

Tribe  VI.  HELENIEAE 

Herbage  without  oil-glands;  not  rank-scented  but  often  aromatic. 
Ligides  persistent  and  becoming  papery;  plants  more  or  less 

woolly 61.  Piilostrophe. 

Ligules  deciduous  or  wanting. 

Achenes  flat,  with  only  marginal  nerves 62.  Pericome. 

Achenes  angled  (not  flat),  nerved  or  striate. 
Receptacle  not  chaffv. 
At  least  the  tips  of  the  involucral  bracts  petaloid  or  scar- 
ious. 

Heads  rayless 68.  Hymenopappiis. 

Heads  radiate. 

Ldgules  white  or  yellowish 64.  Leucampyx. 

Ligules  purple 66.  Polypteris. 

Involucral  bracts  not  petaloid  or  scarious. 
Achenes  4-angled. 

Leaves  all  entire 67.  Platyschkuhria. 

Leaves  not  all  entire. 
Bracts  *bf  the  involucre  in  2  series,  more  or  less 

united  66.  EriophyUttn. 

Bracts  of  the  involucre  distinct. 
Plants  not  glutinous  or  viscid. 

Flowers  yellow 68.  Bahia. 

Flowers  white  or  flesh-color     ....      69.  Chaenactis. 
Plants  glutinous  or  viscid  ....       70.  Hulsea. 

Achenes  5-10-ribbed;   herbage  commonly  impressed- 
punctate  and  resiniferous. 
Pappus  present. 

Involucral  bracts  erect. 
Leaves  entire,  usually  linear       .        .        .        .71.  Actinella. 
Leaves  not  entire. 
Herbage  glabrous  or  becoming  glabrate  78.  Hymenozys. 

Low  woolly  alpine  perennial,  with  enormous 

heads  ....      78.  Rydbergia. 

Involucral  bracts  spreading  or  reflexed. 
Leaves  not  decurrent  on  the  stem,  usually  some 

of  them  parted 74.  Dugaldea. 

Leaves  decurrent  on  the  stem,  entire  .        .      76.  Heknium. 

Pappus  wanting         « 76.  Flaveria. 

Receptacle  with  bristle-like  chaff 77.  Gaillardia. 

Herbage  with  oil-dlands,  heavy  or  rank  scented. 

Leaves  pinnateTy  divided 78.  Dsrsodia. 

Leaves  entire,  narrow 79.  Pectis. 

Ttibe  Vn.  AHTHBIIIDEAB 

Receptacle  chaffy,  at  least  in  part. 

Heads  broad;  rays  conspicuous 80.  Anthemis. 

Heads  narrow;  TKy9  short 81.  Achillea. 

Receptacle  naked. 
Heads  solitary  or  corsrmbose. 

Receptacle  conical,  at  least  in  age 89.  Matricaria. 

Receptacle  flattisb  or  only  moderately  ooartOL, 

Heads  radiate 88.  Chrysanthemiun. 

Heads  rayless 84.  Tanacetum. 

Heads  several  to  many,  spicate  or  racemoiB»i>aniculate,  discoid      86.  Artemisia. 

Tribe  vm.  SBRBCIOHEAE 

Flowers  white  or  purple;  rays  wanting 86.  Petasites. 

Flowers  yellow. 
Leaves  opposite. 

Involucral  bracts  spreading 87.  Haploesthes. 

Involucral  bracts  erect  or  connivent 88.  Arnica. 

Leaves  alternate. 
Shrubs;  heads  rayless,  4-9-flowered        •        •        •        •        .      89.  Tetradymia. 
Herbs;  rays  usually  present,  flowers  many     •        •        •        .      90.  Senecio, 
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Tribe  EL  CTHAREAE 
Leaves  and  neually  the  involiicnl  bracts  prieidy  .        .        .        .      M.  Cardnns. 

Tribe  Z.  CTCHORIKAR 

Pappus  plnmoee  or  scale-like. 
Flowers  not  yeilaw. 
Aefaenes  bcakleas. 

Pappus  of  bristle-form  scales M.  Ckborivm. 

Pappus  plumose ft.  SCephanomeria. 

Achates  beaked §4.  Tracopocon. 

Flowers  yellow. 

Involucral  bracts  in  1  row tf.  Krigis. 

Involucral  bracts  in  2  or  more  rows. 

Pappus  scales  unequal;  achenes  fusiform     ....      tf.  HothocaJaia. 
Pappus  scales  tipped  with  a  olumoae  bristle;  achenes  linear      fT.  Ptilofalals 
Pappus  of  capillary  bristles,  never  luumoae. 

Pappus  deciduous,  all  the  bristles  fallinc  away  tocether,  exeepi 

1-8  stouter  ones  which  may  persist tf.  MalacoChriz. 

Pappus  persistent  or  the  bristles  falling  sepaiately. 
Fjowers  rose  or  purpUsh. 

Annuals IM.  Pgemmfhrlla , 

Perennials. 

Stems  nearly  leafless ff.  Ljcodesmia. 

Stems  with  ample  leaves IM.  Piemmtfaes. 

Flowers  yellow,  blue,  or  white. 

Stems  more  or  less  leafy;  heads  aevefal  to  many  (rarely  aoli- 
tary). 
Achenes  not  flattened. 

Pappus  white IM.  CfCpiB. 

Pappus  sordid  or  fulvous IM.  Hieracsom. 

Achenes  flattened. 

Involucre  csrlindraceous IM.  Lactnca. 

Involucre  campanulate Itt.  Sondtns. 

Stems  scapose,  with  solitary  heads. 

Achenes  not  spinulose  at  apex lOi.  Tfozimoii. 

Achenes  q>inulose  at  apex lOT.  Taraxacum. 

Synoptical  Key  to  the  Genera 

Series  A.    TUBULIFLORAE 

Corolla  tubular  in  all  the  perfect  flowers,  regulariy  6  (rarely  3-4)  -lobed, 
ligulate  only  in  the  marginal  or  rav-flowers,  which  when  present  are  either 
pistillate  only,  or  neutral  (with  neither  stamens  nor  pistil). 

Tribe  L  VERHOHIEAE.  Heads  discoid;  the  flowers  all  alike,  perfect  and  tubular,  never 
veUow.  Branches  of  the  style  Ions  snd  slender,  terete,  thread-shaped,  minutdy 
bristly-hairy  aU  over.    Leaves  alternate  or  scattereii. 

1.  Vemoma.     Heads   several-many-flowered,  separate.      Involucre  of   many  Inacts. 

Pappus  double,  the  inner  capillary,  the  outo'  of  minute  chaffy  bristles. 

Tribe  XL  EUPATORIEAE.     Heads  discoid;  the  flowers  all  alike,  perfect  and  tubular,  never 

ydlow.    Branches  of  the  style  thickened  iqnrard  or  dub-shaped,  obtuae,  very  manntely 

and  uniformly  pubescent;  the  sti^matic  lines  indistinct. 

*  Pappus  of  deader  bristles. 

•*-  Achene  5-an^eid;  bristles  of  the  pappus  rou^Jush. 

2.  EiqMUorium.     Involucre  of  more  than  4  bracts  and  the  flowers  few  or  many. 

-*-  ■*-  Achene  10-ribbed;  involucral  bracts  striate-nerved. 

3.  Kuhnia.     Pappus  very  strongly  plumose.    Bracts  cf  the  involucre  few. 

4.  Brickellia.     Pappus  merdy  scabrous.    Involucral  bracts  in  several  series. 

5.  Llatris.     Pappus  plumose  or  onlv  barbdlate.    Corolla  red-purple,  stroni^y  5-lobed. 

Heads  spicate  or  racemose,  the  involucre  weO  imbricated. 
Tribe  m.  ASTER£AE.     Heads  discoid,  the  flowers  all  alike  and  tubular;  or  else  radiate,  the 
outer  ones  liinilate  and  pistillate.    Anthers  not  caudate  at  base.    Branches  of  the  style 
in  the  perfect  flowers  flat,  smooth  iqp  to  where  the  conspicuous,  man^mal,  stigmatie  lines 
abruptly  terminate,  and  prolonged  above  this  into  a  flattened  bnee-^iaped  or  tri- 
angular appendage  which  is  evenly  hairv  all  around  or  pubescent  outakie.    Leaves 
alternate.    Receptacle  naked  (destitute  of  chaff)  in  all  our  species. 
♦  Ray-flowers  yellow,  or  sometimes  none  at  all. 
•••  Pi4;>pus  of  not  numerous  riendo'  bristles;  heads  radiate;  involucre  of  firm  \xmetm  viA 
greenish  tips,  commonly  coated  with  resin. 

6.  Gutierreria.    Heads  small,  numerous;  ray-  and  disk-flowers  1-10  each,  aH  fertile. 

Pappus  of  several  short  chaffy  scales.    Suffrutescent;  leaves  very  nanow. 

7.  Grindeha.      Hea^ls  laxge.  many-flowered;   flowers  all  fertile.     Pappus  of  2-8  g^^i 

caducous  awns.    Coarse  hobs  with  toothed  leaves. 
'^  •«-  Pappus  (at  least  of  the  disk)  of  copious  slender  or  capillaiy  briatlca. 
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■M-  Pappus  double. 

8.  Cllfyiopab.    Heads  many-flowered;  rays  numerous.    The  outer  pappus  of  very  small 

chaffy  bristles,  much  shorter  than  the  inner  of  copious  capillary  bristles. 
•M-  -M-  Pappus  simple. 
a.  Pappus  a  single  row  of  capillary  bristles. 

9.  ChryBOthamnus.     Involucre  narrowly  tiu*binate;  the  bracts  chartaceous,  usually  in 

5  vertical  ranks.     Rays  none.    Pappus  a  single  row  of  capillary  bristles. 

10.  Isocoma.     Involucre  broadly  turbinate;  the  bracts  imbricated  but  not  in  vertical 

'  ranks.     Rays  none.     Pappus  as  in  the  preceding. 

aa.  Pappus  of  many  unequal  bristles. 

11.  Sideranthtts.      Involucre  hemispherioaT;   the  bracts  chartaceous,  with  green  tips. 

Rays  usually  present.     Leaves  with  spinulose-tipped  teeth. 

12.  Pyrrocoma.     Involucre  hemiroherical;  the  bracts  more  or  less  foliaceous.     Rays 

conspicuous.     Leaves  with  spinulose-tipped  teeth,  the  basal  large,  the  cauline 
reduced. 

13.  Oonopsis.     Involucre  from  hemispherical  to  turbinate;  the  bracts  more  or  less  green- 

tipped  and  cuspidate-acuminate.     Stems  leafy  up  to  the  sessile  heads. 

14.  Macronema.     Involucre  turbinate;  the  outer  bracts  foliaceous.     Rays  often  wanting. 

Stems  leafy  throughout. 
16.  Stenotus.     Involucre  hemispherical;  the  bracts  not  green-tipped,  mucronately  acute. 
Plays  few-several.     Stems  scapose  or  at  least  naked  above. 

16.  Tonestus.      Involucre  broadly  hemispherical;  the  bracts  herbaceous,  very  obtuse. 

Rays  conspicuous.     Stems  low,  equably  leafy. 

17.  Petradoria.     Involucre  turbinate  to  ovoid;  the  bracts  in  more  or  less  distinct  vertical 

rows.     Achenes  cylindric,  10-striate. 

18.  Oreochrysum.  Involucre  campanulate;  the  bracts  chartaceous  or  the  outer  foliaceous. 

Rays  1 2-20.     Achenes  angled. 

aaa.  Pappus  of  numerous  capillary  bristles. 

19.  Solidago.     Heads  few-many-flowered,  numerous,  in  racemes,  panicles,  or  corymbs; 

rays  1-16. 
**  Ray-flowers  white,  blue,  pink,  or  purple,  rarely  yellow  in  no.  27. 
•I-  Pappus  very  short,  a  mere  crown  or  a  lew  scales  or  awn-like  bristles. 

20.  Townsendia.     Involucre  broad,  many-flow«:ed;  the  bracts  more  or  less  scarious* 

margined. 

•I-  -I-  Pappus  of  numerous,  long,  and  capillary  bristles. 
•M-  Rays  conspicuous. 

21.  Zylorhiza.     Involucral  bracts  in  about  2  series,  mucronulate,  carinate  below,  her- 

baceous with  scarious  margins. 

22.  Aster.     Involucral  bracts  in  several  series,  usually  herbaceous  at  tip,  not  reflexed  or 

recurved. 

23.  Machaeranthera.     Involucral  bracts  herbaceous  and  spreading,  or  recurved  or  re- 

flexed,  in  several  series. 

24.  Oreastrum.     Involucre  hemispherical;  the  bracts  narrow  and  subequal.   Stems  scapi- 

form,  monocephalous.  \ 

25.  lonactis.     Involucre  hemispherical;  the  bracts  imbricated,  coriaceous,  and  wholly 

appressed.     Stems  equably  leafy. 

26.  Leucelene.     Involucre  turbinate;  the  bracts  narrow,  herbaceous  but  scarious-mar- 

gined.     Leaves  narrow,  subulate,  numerous,  and  mostly  appressed. 

27.  Erigeron.     Heads  many-flowered,  on  naked  peduncles.    Involucres  of  narrow  eqiial 

bracts  in  two  rows.     Pappus  simple  or  with  some  outer  minute  scales. 

28.  Wyomingia.     Heads  large;  the  involucral  bracts  in  3-4  series,  rigid  with  a  thickened 

midrib.     Pappus  in  2  series,  the  outer  short,  multisquamellate. 
♦♦  -M-  Rays  inconspicuous  or  none. 

29.  Leptilon.     Heads  small,  radiate  or  discoid;  involucres  campanulate;  bracts  narrow, 

in  2-3  series.     Annuals. 

30.  Baccharis.     Heads  rayless,  many-flowered,  dioecious  (all  pistillate  or  all  staminate). 

Smooth  glutinous  shrubs. 
Tribe  IV.  INULEAE.     Heads  discoid  (radiate  only  in  Inula),  the  pistillate  flowers  mostly 
filiform  and  truncate.   Anthers  sagittate,  the  basal  lobes  attenuate  into  tails.     Style- 
branches  with  unappendaged,  obtuse  or  truncate  naked  tips.     Pappus  capillary  or 
none. 

*  Receptacle  chaffy. 

31.  Filago.     Receptacle  hemispherical  or  conical;  fertile  flowers  in  2  sets  separated  from 

each  other  by  a  rin^  of  chaffy  bracts.    Low  woolly  annuals. 
*  *  Iteceptacle  naked;  mvolucral  bracts  many,  scarious;  floccose-woolly  herbs. 

•«•  Heads  dioecious  or  nearly  so.  , 

32.  Antennaria.     Heads  dioecious.    Pappus  of  sterile  flowers  club-shaped  or  barbellate; 

of  the  fertile  capillary,  united  at  base  and  deciduous  together. 

33.  Anaphalis.     Heads  dioecious  or  nearly  so.    Pappus  not  thickened  above  or  at  all 

united  at  base. 

•#-  -I-  Heads  all  fertile  throughout. 

34.  Ifacrea.     Flowers  all  hermaphrodite;  pappus  clavate-thickened  upward. 

35.  Gnaphalium.     Flowers  all  fertile  but  only  the  inner  hermaphrodite;  pappus  cap- 

illary. 
Tribe  V.     HELIANTHEAE.     Heads  radiate  or  discoid;   involucre  not   scarious  (nut-like 
in  fruit  in  nos.  42,  43  and  44).    Receptade  chaffy.    Pappus  never  capillary,  sometimes 
none.    Anthers  not  caudate.    Style-branches  truncate  or  hairy-appendaged. 
*  Ray-flowers  fertile  and  ligulate  (sometimes  obscii!rely  so);  disk-flowers  stttile. 
•I-  Ray  Bowers  with  conspicuous  ligules. 
86.  Melampodium.    Involucral  bracts  in  2  very  diasimilar  sets. 

ROCKT  MT.  BOT. — 31 
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••-  -t-  Ray-Aowers  with  figide  wmntiiis  or  redneed  to  2-3  teeth. 

37.  PMlheaiue.     Imroliienl  bnets  moeUy  in  1  aenes,  the  inner  minute  or  wntmg     A 

cmoleseent  annual. 

38.  Bolopinta.     A  caeapitoae.  aeaoleaeent  poennial. 

*  *  None  of  the  floiren  lignlat^,  the  fertile  few  (1-5).  with  minnte  tubular  eort^la  or  none. 

1- Heads  alike. 
30.  Oxjleaia.     Arhenfs  with  a  terminal  areola  annoanded  by  a  diak.     Inrohieres  ai  5 
*fiiaff>^.  ovate,  rigidly  acuminate  bmets. 

40.  Iva.     .Achenew  short,  thick.     Inrolncie  of  a  few  roiindiafa  bracts. 

41.  Dicoria.    Achencs  flatt^nwd.  wing-marijned-    Inrolncresof  Sovste-oblonsherbaceoas 

bracts  and  1  or  2  scarioos  ones  subtending  the  ptntillate  flowers. 
-•-  -•-  Heads  of  two  kinds,  the  fertile  with  a  tuberenlate  or  bur-like  involocre. 

42.  Ambrosia.     Bracts  of  siamiwate  inrolueie  united;  fertile  inrofaicre  with  a  sincJe  low 

of  tuberdes  near  the  summit.    Fruiting  bead  1-seeded. 

43.  FlranKfia.     Staminate  inrolaere  as  in  no.  42;  sterile  involucre  with  more  than  1  rcrw 

of  tuberdes  or  prickles.    Fruiting  head  2— 4-seeded. 

44.  XantUnm.     Bracts  of  the  staminste  inrofaicre  distinct.    Fruiting  head  1— 4-eelIed, 

1-4-beaked. 

*  *  *  Disk-flowers  fertile,  the  coroOas  funnd-fmrn;  anthers  Uackish;  pampas  none,  or  a 

crown  or  cup.  or  of  1-2  chaffy  awns,  neither  capillary  nor  of  aevnai  unifann  chaffy 
scales;  leaves  UKire  commonly  opposite. 
-•-  Rays  persistent  upon  the  mature  acfaenes. 

45.  Craanna.     Adienes  of  the  disk  compressed.    Leaves  entire. 

46.  Hi  Biniiit      Acfaenes  4-sided.    Leaves  toothed. 

•t-  •*-  Rays  deddnotts  or  wanting.      Chaff  scale-like,  embracing  or  subtending  the  achenes; 
the  involucre  of  two  or  more  rows  of  separate  bracts. 
♦♦  Receptacle  high  conical  or  columnar  in  fruit;  pappus  none  or  a  short  crown  or  awn. 
=  Rays  pistillate,  sterile. 

47.  Braaneria.     Rays  rose-colored   (rarely   yellow).      Arhenca  riiort,    4  aderi.     Chaff 


48.  GymaokMnia.     Raysydlow.    Arhenes  compieased-quadrangular. 

=  =  Rays  neutral. 

49.  Rndbeckia.     Adienes  4-sided  or  terete,  flat  at  the  top.  maigiuleas. 

50.  Fstftrfrf*      Achene  flattened  laterally  and  margined. 

■»♦  **  Receptacle  flat  to  convex. 
=  Achenes  not  winged  or  very  flat. 

51.  Bakamofxfaiza.     Achenes  3-4-an^ed.    Fuipas  none.    Chaff  linear-lanceolate. 


52.  Wyethia.     .Achenes  elongated.  4-5-winged.     Pappus  a  lariniafe  crown,  one  of  the 

teeth  usuaUv  elongated  and  persistent,  or  all  distinct. 

53.  Hefianthns.     .Achenes  flattened,  bearing  2  very  deadoous,  thMSy  pointed  scales  and 

rarely  minute  intermediate  ones. 

=  =  .Acfaenes  thin-edged,  margined  or  winged,  often  awnad. 

54.  Hdiantheila.     Ra>-s  neutral.    Achenes  merely  margined. 

55.  Ximeuesia.     Rays  fertile.    .Acfaenes  winged. 
♦  ♦  «  «  Rays  few  and  neutral,  or  wanting;  adienes  obeompreased.  i.  e^  flattened  parallri 

'    '     '  i  (rardy  terete);  involncre  double,  the  outer  spreading 


with  the  scales  of  tfae  involucre  ( 

and  often  fc^iaeeous;  receptacle  flat;  leaves  opposite. 
-•-  Plants  not  ^andular-viscid. 

56.  Coreopsis.     Involucral  bracts  distinct  or  united  onhr  at  base.    Pappus  of  2  (or  rarely 

more)  scales,  teeth,  or  awns,  which  are  naked,  not  barbed,  wiinrtiiiira  obsolete 
or  a  mere  crown. 

57.  Bidens.     Involucral  bracts  distincC  or  united  merely  at  base.    FlapiMis  of  2  or  more 

rigid  and  persistent  barbed  awns  or  teeth. 

58.  Theksperma.     Inner  involucre  otmnate  to  the  middle.     Achcnoi  terete.     Awns  2. 

retrorsdy  hispid. 

••—I-  Plants  more  or  leas  glandwlar  viscid. 
50.  Mafia.     Bracts  of  involucre  uniseriaL,  more  or  leas  inrinwing  the  achenea  of  the  fertile 
rays. 

60.  Layia.     Bracts  of  the  involucre  flattened  on  the  back  bdow.  with  abruptly  dilated 

thm  margins  abruptly  infolded  so  as  to  indooe  the  ray  achene. 
Ttibe  VL  HELEHIEAE.     Nearly  as  Tribe  V.  but  reoeptade  not  diaffy  (somewhat  ao  in 
no(S.  75  and  76  .    In  our  genera,  the  disk-flowers  perfect  and  fertile;  the  pappus  a  row 
of  several  chaffy  scales  (bristly-dissected  in  no.  78);  the  invotuere  hardly  at  all  ioa- 
bricated  (partly  scarious  in  nos.  64.  63  and  66). 

*  Herbage  without  oil-glands. 
■*■'  Ligules  persistent  on  the  striate  acfaenes  and  becoming  iwpety. 

61.  ftilostrophe.     Plants  more  or  leas  wooUy. 

-*-*-  Ligules  deciduous  or  wanting. 
■»♦  Acfaenes  flat,  with  only  margimd  nerves. 

62.  Pericome.     Invc4ucral  bracts  li^tly  connate  by  their  edges  into  a  canqiantilata  cup. 

**  **  .Achenes  angled  (not  flat;,  nerved  or  striate. 
=  Reeeirtade  not  chaffy, 
a.  At  least  the  tips  of  the  invoincral  bracts  petidoid  or  scarious. 
b.  Heads  rajrless. 

63.  Hymenopappns.     Involocre  broadly  rampannlate;  the  bracts  6-12.  Lobeaof  ffcediik 

cort^las  spreading  or  reflexed. 

bb.  Heads  radiate. 

64.  Letampf  ju     ligules  ochrolencoas  or  white,  merely  toothed. 
G5.  Poijptau.    ligules  purple,  deeply  deft. 

aa,  hnrmenl  bncto  not  petaloid  or  uraiinwi. 
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b.  Achenes  4-angled. 

66.  EriophyUum.    Bncts  of  the  involucre  in  1  or  2  series  and  more  or  less  united;  ligules 

oroad. 

67.  Platyschktthria.     Perennial  with  entire  leaves  mostly  radical  and  subscapose  stem. 

Bracts  about  10,  distinct. 

68.  Bahia.     Annuals  or  perennials,  the  leaves  cleft,  divided,  or  dissected.   Bracts  distinct. 

69.  Chaenactis.     Annuaisorperennials,  the  leaves  pinnate  or  bipinnate.    Heads  of  white 

flosh-colored  flowers,  rayless. 

70.  Httlsea.     Low  viscid  perennial.    Pappus  of  about  4  erose  truncate  scales. 

bh,  Achenes  5-10-ribbed;  herbage  commonly  impressed-punctate  and  resiniferous. 

c.  Pappus  present. 

d,  Involucral  bracts  erect. 

71.  ActineUa.     Leaves  entire.    Stems  scapose  or  with  a  few  linear  leaves  low. 

72.  Hymenoxjrs.     Leaves  1-3-temately  parted,  if  wholly  only  in  the  axils  of  the  racEcal 

leaves.     Heads  medium. 

73.  Rydbergia.     Low  woolly  alpine  perennial  with  enormous  heads. 

dd.  Involucral  bracts  spreading  or  reflexed. 

74.  Dugaldea.     Leaves  entire  or  parted,  not  decurrent  on  the  stem. 

75.  Helenium.     Leaves  entire,  decurrent  on  the  stem. 

cc.  Pappus  wanting. 

76.  Flaveria.     Heads  small:  the  involucre  of  2-5  concave  carinate  bracts. 

»  =»  Receptacle   with    bristle-like    chaff. 

77.  Gaillardia.     The  large  ligules  3-toothed  or  3-cleft. 

*  *  Herbage  with  oil-glands,  heavy  scented;  papi>us  a  row  of  chaffy  bristles  dissected  into 

many  rigid  bristles. 

78.  Djrsodia.     Bracts  of  the  involucre  united  at  the  base. 

79.  Pectis.     Bracts  of  the  involucre  distinct. 

Tribe  Vn.  ANTHEMIDEAE.     Distinguished  from  the  last  two  tribes  by  the  more  or  less 

dry  and   scarious-imbricated  bracts  of  the  involucre.      Heads  radiate  (rays  mostly 

white)  or  discoid,  the  perfect  flowers  sometimes  sterile  and  the  pistillate  rarely  tubular. 

Achenes  small;  pappus  a  short  crown  or  none.    Mostly  strong-scented;  leaves  alternate. 

*  Receptacle  chaffy,  at  least  in  part;  heads  radiate,  man^-flowered. 

80.  Anthemis.     Achenes  subterete,  angled  or  ribbed.    Heads  hemispherical,  rather  large. 

81.  Achillea.     Receptacle  flattish.    Achenes  obcompressed.    Heads  small,  campanulate 

or  obovoid. 

*  *  Receptacle  naked. 
•I-  Heads  solitary  or  corymbose. 
•M-  Receptacle  corneal  at  least  in  age. 

82.  Matricaria.     Heads  pedunculate.     Rays  pistillate  or  none.     Pappus  crown-like  or 

none.    Leaves  finely  dissected. 
•M-  -M-  Receptacle  flattish  or  moderately  convex.     Corollas  of  the  perfect  flowers  5-toothed. 

Achenes  sessile. 

83.  Chrysanthemum.    Heads  radiate;  rays  pistillate.    Achenes  5-1 0-nerved;  pappus  none. 

84.  Tanacetum.     Heads  discoid.     PistiUate  flowers  few,  marginal,  the  corollas  incon- 

spicuous, 2-3-toothed.    Achenes  3-5-angled:  pappus  none  or  a  short  crown. 
•4-  ■•-  Inflorescence  from  spike-like  to  cniefly  racemose-paniculate. 

85.  Artemisia.     Heads  small,  usually  drooping,  discoid.    Pappus  none. 

Tribe  Vm.  SENECIOlfEAE.     Heads  radiate  or  discoid,  the  involucre  little  or  not  at  all 
imbricated  or  scarious.    Receptacle  naked.    Anthers  tailless.    Pappus  capillary. 

*  Heads  monoecious  or  subdioecious,  the  perfect  flowers  mostly  sterile,  and  the  small 

(ligulate  or  tubular)  ray-flowers  m  more  than  one  row  (at  least  in  the  fertile  heads); 
style-branches  obtuse,  not  appendaged  or  hispid;  leaves  chiefly  radical. 

86.  Petasites.     Heads  corymbed,  subdioecious.   Plowers  white  or  purplish. 

87.  Haploesthes.     Heads  few,  cymose.     Flowers  yellow. 

*  *  Flowers  all  fertile;  style-brancnes  truncate  or  capitellate,  often  appendaged;  involucral 

bracts  connivoat-erect. 
•I-  Leaves  opiK>8ite. 

88.  Arnica.     Heads  showy.    Pappus  rather  rigid,  scabrous  or  barbellate. 

•I-  •*-  Leaves  alternate;  flowers  yellow;  pappus  soft-capillary,  copious. 

89.  Tetradjrmia.     Heads  discoid;  the  bracts  4-H5,  firm,  erect,  concave,  and  overlapping. 

90.  Senecio.     Heads  usually  radiate;  the  bracts  several  to  many,  and  usually  witn  1  or  2 

rows  of  erect  bracteoles. 
Tribe  IX.  CYNAREAE.     Flowers  all  tubular  and  perfect.     Involucre  much  imbricated. 
Anthers  caudate,  long-appendaged  at  tip.     Style-branches  short  or  united,  obtuse, 
unappendaged,  smooth,  with  often  a  pubescent  ring  below.    Pappus  mostly  bristly. 
Leaves  alternate. 

91.  Carduus.     Heads  many-flowered.     Panius  usually  plumose,   more   rarely  merely 

roughened. 

Series  B.    LIGULIFLORAE 

Corolla  ligiilate  in  all  the  flowers  of  the  head,  and  all  the  flowers  perfect. 
Herbs  with  milky  juice.    Leaves  alternate. 

Tribe  Z.  CICHORIEAE.    Characters  of  the  series. 

*  Pappus  plumose  or  scale-like. 

•I-  Flowers  not  yellow.  • 

•M-  Achenes  beal^less. 
92*  Cichoriain.    Involucre  double.    Pappus  a  small  crown  of  bristle-fotm.  «Aa]lsA« 
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93.  StepluuioiiiefiA.    Imroliiae  doable  but  the  outer  braete  analt^alyeiiUte.     F^ipae 

plnmoee. 

♦♦*«  Aidienes  beaked. 

94.  Tncopogon.    Imroliiere  aimple,  not  calyeaUte.    Papini*  pfannoee. 

-•-  ■•-  Flowers  yeilaw. 

95.  g^^fg*      Imrcrfiscre  flimi^.     Achenee  ifaort-cyliiidne,  with  breed  tmncste  summit; 
pus  of  both  scales  and  bristles. 


pappus  of  Douk  aaiea  and  bnstJes. 
HotfaociMk.     Involncral  bracts  in  2  series,  nearly  equaL    Arhence  fusiform; 
of  10-30  imennal  scales  (sometimes  also  some  capillary  bristles). 
InvcHU 


96. 

97.  Pdlocakut.     Inv<Jncral  bracts  imbricated  in  several  series.'   Arhence  linear  or  ^irbin> 
Ate;  pappus  mostly  of  scales  terminating  in  a  plumose  bristle. 

*  *  Pappus  of  capillary  brisUes,  never  plumose. 
-•-  Pappus  bristles  deciduous  tosether,  or  1-8  stouter  ones  pernstent. 

98.  MilaeofhrcK.     Arhmn  columnar,  ^15-striate. 

•I-  ■*--  Pappus  persistent  or  the  bristles  fallinc  separately. 
**  Flowers  rose  or  purpliidi. 


99.  LjKodesmia.    Stems  nearly  leafless.     Arhence  tapering  at  summit;  pappus  white. 

100.  Prenanfhefla,     Leaves  ample.     Aehenes  ribbed,  tapering;  to  the  base.    Annuals. 

101.  Pienanthes.     Leaves  ample,  the  eauline  in  part  daspmg.     Aehenea  terete  or  4-5- 


an^bd.    Perennials. 

♦♦♦♦Flowers  vellow,  blue,  or  white. 

<=  Leaves  not  all  basal;  heads  several  to  many,  or  rarely  solitary. 

a.  Aehenea  not  flattened. 

102.  Crcpis.    Aehenes  tapering  upward.    Bracts  more  or  less  thidcened  at  the  base  or  on 

the  midrib  at  maturity.     Pappus  white. 

103.  Hieracium.     Aehenes  not  tapering  upward.     Braets«iot  thirketied.    Pappus  sordid 

or  fulvous. 

aa.  Aehenes  flattened. 

104.  Lactnca.     Aehenes  narrowed  upward  and  often  beaked.     Involuere  eyhndaeeoos. 

105.  Sonchns.     Aehenes  truncate  at  summit.     Involuere  ounpimulnte. 

»  »  Leaves  all  basal;  heads  solitary  on  the  scapoee  stems. 

106.  Trozimon.     Aehenes  smooth  at  apex,  from  beakless  to  long-beaked. 

107.  Tarazacum.    Aehenes  qnnulose  at  apex,  long-beaked. 

1.  VERNONIA  Schr^.    Ibonweed 

Perennial  herbs,  with  leafy  stems  and  alternate  and  acuminate  or  very  acate 
leaves.  Flowers  perfect,  mostly  purple,  discoid;  the  heads  in  corymboee 
cymes,  15-many-flowered.  Involucre  much  imbricated.  Receptacle  naked. 
Aehenes  cylindrical,  ribbed,  with  double  pappus  (the  outer  oi  minute  scale- 
like  bristles,  the  inner  of  copious  capillary  bristles). 

Leaves  oonspieuouriy  qnnulose-dentieulate 1.  V.  fasdeulata. 

Leaves  entire  or  nearly  so 2.  Y.  Ja 


1.  Vemoma  fasciculata  Michx.  Fl.  B<n-.  Am.  2:  94.  1803.  Glabrous  or 
nearly  so,  6-12  dm.  high:  leaves  thickish,  linear  to  oblong-4aneeoUute,  con- 
spicuously spinuloee-denticulate :  heads  numerous  and  crowded  on  the  branches 
ol  the  compound  cyme;  involucre  (6-8  mm.  hig^)  20-30-flowered;  the  bracts 
all  obtuse,  or  some  of  the  uppermost  abruptly  mucronate-acute. — ^From 
Dakota  to  Texas  within  the  eastern  limits  of  our  range,  and  eastward  to  the 
Mississippi  States. 

2.  Vemonia  Jamesii  T.  &  G.  Fl.  2:  58.  1842.  Glabrous  or  neariy  so, 
3-5  dm.  high:  l^ves  linear-lanceolate  or  linear,  like  those  of  narrowest  forms 
of  the  last,  but  smaller  and  less  or  obsoletely  doiticulate:  heads  few  or  numer- 
ous in  a  loose  and  open  corymbiform  cyme,  aU  pedunculate;  inv<^ucre  (S-10 
mm.  high)  15-25-flowered;  the  bracts  all  or  mostly  obtuse. — ^Plains  of  Ne- 
braska and  Arkansas  to  Colcnrado  and  Texas. 

2.  EUPATORIUM  L.    THOBou<mwoBT 

Erect  po^ennial  herbs  or  scnnetimes  dirubby,  often  qninkled  with  Htter 
resinous  dots,  and  conunonly  with  c^posite  (sometimes  verticillate)  leaves. 
Heads  generallv  cor^mboBe,  discoid,  3-many-flowered;  flowers  perfect,  white, 
bluish  or  piuple.  Involucre  cylindrical  or  campanulate,  few-many-flowered. 
Receptacle  naked,  flat  or  conicaL  Corofla  5-toothed.  Aehenes,  5-«ncM, 
wHh  s  an^  tow  of  slender,  eKfSSbrj,  bazdy  roug^iish  battier 
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Leaves  laice  (6-10  cm.  or  more  long),  usually  in  verticils  of  3       .        .I.E.  maculatum. 
Leaves  small  (2-5  cm.  long),  opposite. 

Involucral  bracts  striate 2.  E.  Fendleri. 

Involucral  bracts  not  striate 3.  E.  texense. 

1.  Eupatorium  maculatum  L.  Amoen.  Acad:  4:  288.  1755.  Stems  5-15 
dm.  hign.  more  or  less  spotted  with  purple:  leaves  in  whorls  of  3-5,  ovate 
to  ovate-lanceolate,  5-15  cm.  long,  more  or  less  pubescent  and  often  scabrous, 
rather  coarsely  toothed:  corymbs  flat-topped  or  ovate:  involucres  7-8  nun. 
high,  the  outer  bracts  obtuse,  pubescent:  corollas  white,  pink,  or  piuple.  {E, 
Bruneri  Gray,  S)ti.  F1.  1:  96.  1886;  E,  Rydhergii  Brit.;  E.  atromontanum  A. 
Nels.  Bot.  Gaz.  31:  400.  1901.)  Known  as  Joe  Pye  Weed.— From  New  Mex- 
ico, through  our  eastern  border  and  thence  both  eastward  and  westward. 

2.  Eupatorium  Fendleri  Gray,  Proc.  Am.  Acad.  17:  205.  1882.  Stem  3-6 
dm.  high,  leafy,  obscurely  puberulent:  leaves  dentate,  opposite  or  the  upper  al- 
ternate, deltoid-subcordate,  tapering  gradually  to  an  acute  or  acuminate 
point:  heads  comparatively  small  and  numerous,  paniculate,  all  peduncled; 
Dracts  of  the  involucre  all  obtuse,  the  outer  oblong:  flowers  white:  achenes 
minutely  pubescent.  [E.  arizonicum  Greene,  Pitt.  4:  280.  1901  (?).] — New 
Mexico  and  possibly  in  Colorado  and  Utah. 

3.  Eupatorium  texense  (T.  &  G.)  Rydb.  Fl.  Col.  335.  1906.  Herbaceous  or 
nearly  so,  5-10  dm.  high;  branches  slender,  spreading:  leaves  more  or  less 
cinereous-puberulent,  deltoid-ovate,  obtuse  or  acute,  more  or  less  dentate, 
slender-petioled:  heads  8-10  mm.  high,  about  12-flowered;  involucral  bracts 
nearly  or  quite  nerveless,  almost  linear.  E.  ageratifolium. — Infrequent; 
Colorado  and  southward. 

3.  KUHNIA  L.    False  Boneset 

Perennial  caulescent  herbs  with  puberulent  or  pubescent  foliage.  Leaves 
alternate;  blades  resinous-dotted.  Heads  discoia,  in  open  or  crowded  clus- 
ters; involucres  narrow,  several-many-flowered;  bracts  narrow,  in  few  series, 
striate,  the  inner  successively  longer.  Receptacle  naked.  Corollas  white  or 
purplish.  Anthers  obtuse  a^d  entire  at  the  base.  Stigmas  slender,  rather 
obtuse.  Achenes  l()-20-striate,  colimmar.  Pappus  of  one  series  of  very 
plimiose  hair-like  bristles. 

Achenes  10-striate,  shorter  than  the  pappus. 

Flowers  20-30;  stems  branched  from  the  base  up    .        •        •        .    1.  K.  Hitchcockii. 

Flowers  15-20;  stems  simple  below 2.  K.  glutinosa. 

Achenes  20-striate,  nearly  or  quite  as  long  as  the  pappus. 

Leaves  narrowlv  lanceolate  to  linear;  stems  erect  or  spreading,  usu- 
ally freely  branched  above 3.  K.  Gooddingii. 

Leaves  ovate  to  lanceolate;  stems  assurgent,  nearly  simple      .        .    4.  K.  reticulata. 

1.  Kuhnia  Hitchcockii  A.  Nels.  Bot.  Gaz.  31:  403.  1901.  Tufted- 
suffrutescent,  the  lignescent  stems  decumbent-spreading,  each  divaricately 
branched  from  the  base  up,  dark,  minutely  puberulent  as  are  also  the  leaves: 
stem  leaves  nearly  linear,  with  a  few  sharp  teeth,  3-4  cm.  long;  those  of  the 
rigid  branches  numerous,  small,  linear,  2-3  cm.  long:  involucre  usually  sub- 
tended by  a  few  linear  bractlets,  the  bracts  in  about  5  series,  the  short  outer 
ones  broadly  lanceolate,  the  inner  broadly  linear  with  thin,  scarious  margins 
and  cuspidate  apex:  flowers  20-30,  the  tube  nearly  uniform:  achenes  small, 
about  10-striate,  shorter  than  the  dull  white  to  tawny,  distinctly  plumose 
pappus. — On  the  dry  plains  east  of  the  mountains. 

2.  Kuhnia  glutinosa  £11.  Bot.  S.  C.  &  Ga.  2:  292.  1824.  Rather  densely 
rough  pubescent;  stems  5-12  dm.  tall,  branching  above:  leaf -blades  lanceo- 
late to  linear-lanceolate  below,  1-4  cm.  long,  acute  or  acuminate,  shallowly 
serrate,  sessile  by  the  broad  bases  or  partly  clasping:  involucres  8-10  nmi. 
high;  bracts  subulate  without,  lanceolate  to  linear  within  and  cuspidate- 
acuminate:  achenes  5  mm.  long;  pappus  tawny  or  brownish.  K.  eupcUorioides 
corymbosa. — From  South  Dakota  to  Alabama  and  Texas  and  in  tne  eastern 
part  of  our  range. 

3.  Kuhnia  Gooddingii  A.  Nels.  L  o.  402.    In  dense  clumps  from  a  tuitfiA 
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woody  caudex;  stems  numerous,  erect  or  spreading.  5-8  dm.  high:  leaves  , 
niunerous,  sparsely  and  minutely  puberulent  especially  on  the  margins  and^ 
veins,  linear  to  narrowly  lanceolate,  2-4  cm.  long,  entire  or  nearly  so,  mor^ 
or  less  re  volute-margined :  inflorescence  loosely  and  widely  paniculate;  th^ 
pedicels  and  involucre  finely  pubescent:  involucres  turbinate;  the  bracts  i^ 
about  5  series;  the  outer  bracts  lanceolate;  the  inner  broadly  linear,  with 
villous-pubescent   setaceous  tip,   about  4-striate,   sparsely  sprinkled  witi 
shining  resinous  particles  as  are  also  the  corolla-teeth:  disk  10-12  mm.  hig^, 
l*6-25-flowered ;  corolla  ochroleucous  or  shading  to  brown,  slender-tubular: 
achene  Unear,  finely  about  20-striate,  only  a  little  shorter  than  the  white,  finely 
plumose  pappus.     [K.  rosmarinifolia  Vent.  {K.  leptopkuUa)  probably,  as  to 
our  range.}— -From  northern  Colorado  to  New  Mexico  and  Utah. 

4.  Kuhnia  reticulata  A.  Nels.  I.  c.  403.  Stems  several  or  many,  ascending, 
3-4  dm.  high,  simple,  Ught  green,  finely  puberulent:  leaves  Ught  green,  gla- 
brate,  closely  impressed-punctate,  ovate  or  oblong-lanceolate,  2-4  cm.  long, 
subacute,  entire  to  irregularly  few-toothed:  cymes  congested-corymbose  or 
becoming  paniculate:  involucre  turbinate-campanulate;  the  bracts  in  4  or 
5  series,  softly  pubescent,  strongly  nervose,  resm-sprinkled,  shorter  than  the 
12-15  mm.  high  disk;  the  outer  lanceolate;  the  inner  broadly  linear,  acute: 
flowers  about  25:  style-tips  compressed,  linear:  achenes  2()-striate,  Unear, 
about  5  mm.  long,  exceeded  by  tne  white,  softly  plumose  pappus. — ^Eastern 
Wyoming. 

4.  BRICKELLIA  Ell. 

Herbs  or  undershrubs  with  opposite  or  alternate  leaves  and  variously 
disposed  heads  of  white  or  flesh-colored  flowers  in  late  summer.  Scales  of  the 
campanulate  involucre  imbricated,  lanceolate  or  linear,  the  exterior  shorter, 
none  herbaceous.  Receptacle  flat,  naked.  Corolla  slender^  5-toothed  at  sum- 
mit, the  teeth  mostly  glandular  externally.  Pappus  a  single  series  of  bar- 
bellate  or  subplumose  or  merely  scabrous  bristles.  Achenes  10-costate  or 
10-striate. — {Coleosanthus  Cass.) 

Leaves  ovate  or  cordate-triangular. 

Leaves  petioled,  teeth  not  spine-tipped. 
Heads  30-50-flowered. 

Heads  more  or  less  umbellately  crowded,  drooping    .         .         .1.  B.  grandiflora. 
Heads  cymosely  paniculate,  erect    .         .         .         .         .         .     2.  B.  ambigens. 

Heads  10-25-flowered. 

Leaves  20-40  mm.  long;  involucral  bracts  erect      .         .         .     3.  B.  Wrightii. 
Leaves  5-10  mm.  long;  involucral  bracts  squarrose    .         .         .4.  B.  microphylla. 

Leaves  subsessile;  teeth  spine-tipped 5.  B.  atractyloides. 

Leaves  oblong  to  linear,  sessile    .         .         .         .         .         .         .         .     6.  B.  linifolia. 

1.  Brickellia  grandiflora  Nutt.  Trans.  Am.  Phil.  See.  7:  287.  1841.  Pu- 
berulent or  almost  glabrous;  stem  3-8  dm.  high,  paniculately  branched,  the 
numerous  heads  paniculate-cymose  and  drooping:  leaves  broadly  or  narrowly 
deltoid-cordate,  or  the  upper  deltoid-lanceolate,  coarsely  dentate-serrate 
and  with  an  entire,  gradually  acuminate  apex  (the  larger  6-10  cm.  long): 
involucre  about  40-flowered ;  the  bracts  papery  and  scarious-margined  when 
dried ;  the  short  outer  ones  ovate ;  the  inner  linear,  obtuse  or  acutish,  or  some  ex- 
terior ones  with  loose  subulate  acumination:  pappus  white,  inclined  to  be  de- 
ciduous. (Includes  var.  petiolaris  Gray;  Coleosanthus  petiolaris  Greene,  Bull. 
Torr.  Hot.  Club  25:  117.  1898.) — New  Mexico  to  Montana  and  to  Arizona 
and  Washington. 

la.  Brickellia  grandiflora  minor  Gray,  Proc.  Acad.  Phila.  67.  1863.  Plant 
usually  smaller:  the  leaves  thickish  and  rugulose- veiny,  from  puberulent  to 
scabro-pubescent :  pedicels  mostly  shorter  than  the  heads,  hence  the  latter 
appearing  crowded-congested.  [BrickeUia  (Coleosanthus)  umbellatus  (Greene), 
Pitt.  4:  238.  1901;  C.  congestus  A.  Nels.  Bot.  Gaz.  31:  401.  1901.]— The 
more  frequent  form  in  our  range. 

2.  Brickellia  ambigens  (Greene)  A.  Nels.  Herbaceous,  4-7  dm.  high, 
simple  up  to  the  rather  strict  and  thyrsiform  panicle  of  middle-sized  heads; 
foliage  green  and  seemingly  glabrous,  but  sparsely  scabro-puberulent  under 
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a  lens:  lowest  leaves  opposite,  the  pairs  remote,  very  thin,  deltoid-ovate, 
5-8  cm.  long,  acute,  coarsely  serrate-toothed;  the  upper  and  those  subtend- 
ing the  branches  of  the  panicle  alternate,  all  with  slender  and  rather  long 
petioles:  involucres  6-7  mm.  high,  strongly  imbricated;  the  bracts  ovate  to 
oblong-linear,  obtuse,  strongly  nerved  and  tomentose-ciliate:  flowers  ochro- 
leucous:  achenes  with  6  prominent  angles  and  as  many  intervening  ribs,  not 
glandular,  the  angles  and  ribs  scabro-semilate.  (Coleosanthua  amhigen8 
Greene,  Bull.  Torr.  Bot.  Club  25:  118.  1898;  C.  Garrettii  A.  Nels.  Proc.  Biol. 
Soc.  Wash.  20:  38.  1907.)— New  Mexico,  Colorado,  and  Utah. 

3.  Brickellia  Wrightii  Gray,  PI.  Wright.  2:  72.  1853.  Usually  much 
branched  from  a  woody  base,  3-10  dm.  high,  puberulent,  sometimes  a  Uttle 
scabrous:  leaves  broadly  deltoid-ovate,  or  roimded-cordate  and  obtuse,  or 
at  most  acute  (but  not  prolonged  upward),  more  or  less  crenate-dentate 
(larger  cauline  3-4  cm.  long,  smaller  only  1  cm.) :  heads  glomerate-paniculate, 
the  clusters  shorter  than  or  Uttle  surpassing  the  subtending  leaves:  involucre 
often  purple,  turbinate,  10-20-flowered;  bracts  either  obtuse  or  acute,  the 
outer  short-ovate,  the  inner  linear:  corolla  ochroleucous:  pappus  white. 
[BrickeUia  {Coleosanthua)  oMcauLia  (Rydb.),  Bull.  Torr.  Bot.  Club  31:  646. 
1904.] — Colorado  and  Utah  to  Texas  and  Arizona. 

4.  Brickellia  microphylla  Gray,  PL  Wright.  1:  85.  1852.  Glandular- 
puberulent  or  pubescent  and  viscid,  3-5  dm.  high,  from  a  partly  woody  base, 

Eaniculately  much  branched;  the  short  leafy  branchlets  terminated  oy  1-3 
eads:  leaves  subcordate  or  ovate  to  oblong,  when  old  somewhat  scabrous, 
obtuse  or  apiculate,  sparingly  denticulate  or  nearly  entire,  the  larger  10-14 
mm.  long,  those  of  flowering  branchlets  2-5  mm.  long:  heads  10-12  mm.  long, 
about  15-flowered;  involucral  bracts  Arm,  the  outer  with  green  and  spreading 
tips,  the  lowest  herbaceous  and  passing  into  the  leaves  of  the  branchlets. 
[Brickellia  (Coleosanthus)  scaber  (Greene),  Pitt.  3:  100.  1906.]— From  Col- 
orado and  Wyoming  to  Oregon.  ^ 

5.  Brickellia  atractyloides  Gray,  Proc.  Am.  Acad.  8:  290.  1870.  Stems  1-3 
dm.  high,  woody  except  the  new  shoots,  much  branched:  leaves  ovate-acumi- 
nate, green,  minutely  scabrous-atomiferous,  3-nerved  and  reticulate- veined,  1-3 
cm.  long:  branchlets  terminating  in  a  solitary  and  slender-pedunculate  head: 
involucre  campanulate;  the  bracts  firm-chartaceous;  outer  ovate,  acuminate, 
little  shorter  than  the  linear-lanceolate  innermost,  10-13  mm.  high,  35-50- 
flowered.  {Coleosardhua  venvlosus  A.  Nels.  Bot.  Gaz.  37:  262.  1904.) — ^Arid 
areas;  Colorado  to  California. 

6.  Brickellia  linifolia  Eaton,  Bot.  King's  Exp.  137. 1871.  Minutely  glandular- 
puberulent;  stems  1-several,  2-4  dm.  high  from  a  woody  rootstock,  simple 
or  corymbose  at  the  summit:  leaves  numerous,  alternate,  sessile,  elliptical- 
lanceolate  to  linear,  entire,  obscurely  3-nerved,  2-3  cm.  long:  heads  large,  1  or 
more  on  elongated  somewhat  leafy  branches:  involucre  40-50-flowered,  the 
scales  in  several  series,  outer  ones  ovate,  inner  ones  linear,  acute:  branches  of 
the  style  club-shaped,  exserted:  achenes  with  a  double  row  of  minute  bristles 
along  the  striae;  pappus  obscurely  plumose.  [BrickeUia  {Coleosanthus)  humUis 
(Greene),  Pitt.  4:  124.  1900.]— Sandy  banks;  Colorado  to  the  Sierra  Nevada. 

6.  LIATRIS  Schreb.    Blazing  Stab 

Erect  perennial  herbs,  usually  from  a  globular  tuber,  simple  or  little 
branched,  with  alternate,  entire,  1-5-nerved  leaves,  and  spicate  or  racemose 
discoid  heads  of  rose-purple  flowers.  Involucre  oblong,  ovoid,  or  subhemi- 
spheric,  the  bracts  imbricated  in  several  series,  the  outer  shorter.  Receptacle 
flat  or  slightly  convex,  naked.  Corolla  regular,  the  tube  slender,  the  limb 
5-lobed  or  5-cleft.  Style  branches  elongated,  obtuse  or  flattened  at  the  apex. 
Achenes  10-ribbed,  slender,  tapering  to  the  base.  Pappus  of  1  or  2  series  of 
slender,  barbellate  or  plumose  bristles. — {Ladniaria  Hill.) 

Heads  4-6-flowered;  pappiis  plumose 1.  L.  punctata. 

Head9  50-70-flowerea;  pappus  minutely  bftrfoellate        •        •        •        ,    2.  L.  ligulistylis. 
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L  Lisiris  ptmctata  Hook.  FL  Bor.  Am.  1:  306.  1833.  Stems  1-7  dm.  Idgb 
from  a  thick  and  branching  or  sometimes  globular  stods,  stout:  leaves  all 
narrowly  linear,  commonly  punctate,  rigid:  heads  obkxig  or  cyUndraoeous, 
thickish,  12-lS  mm.  kmg,  mostly  numerous  and  crowded  in  a  dense  ^Hke: 
bracts  ck  the  involucre  punctate,  oblong,  abruptly  or  sometimes  more  gradu- 
ally cu^idate-acuminate,  often  lanuginous-cihate. — On  the  {riains;  frcHn  the 
Saskatchewan  to  Montana  and  southward  to  Texas  and  New  Mexico. 

2.  lialris  figoEstylis  A.  Xels.  From  an  enlarged  woody,  tuboous  root; 
stems  ringie,  4-5  dm.  high,  leafy:  leaves  bright  green,  rather  obscurely  punc- 
tate, ^bbrous;  the  lower  lance-oblong,  8-12  cm.  kmg,  t^^Kring  into  a  sbcxter 
margined  petic^;  upwardly  becoming  more  lanceolate,  |;raduaUy  smaller, 
pasdng  into  the  lance^inear  bracts:  heads  few  to  sevoal,  m  a  shcHt  raceme; 
peduncles  1-3  cm.  long:  involucre  broadly  campanula te,  often  20-25  mm. 
Dfoad;  bracts  in  about  6  series,  fc^iar-green,  with  dai^  purple,  scarioos, 
laeiniate-erose  margins;  the  outer  shorter,  nearly  orbicular  to  oval;  the  mid- 
dle rows  broadly  obovate;  the  inner  dUptic  or  oblong  and  15-18  nun.  long: 
flowers  50-70,  purple:  exserted  style  branches  conspicuous,  flattoied,  as 
long  as  the  corolla,  fight  purple.  L.  geariosci.  {Ladniaria  UguJittylU  A.  Nets. 
Bot.  Gaz.  31 :  405.  1901.)— Bottom  lands;  Cokirado,  throu^^  Wyoming  to  the 
Dakotas. 

6.  GUTIERREZIA  Lag. 

Low  suffruteseent  or  herbaceous  plants  with  nearly  glabrous  but  resinous 
herbage.  Leaves  narrowly  linear,  entire,  alternate.  Heads  radiate,  very 
small,  numerous,  cymose  or  paniculate  at  the  summit  of  the  stems;  flowers 
yellow.  Invc^ucre  imbricated;  the  bracts  coriaceous,  with  greoi  tips.  Be^ 
eeptacle  in  our  species  flat.  Achenes  angled  or  striate,  pubescent.  Pappus  dL 
4-15  oblong  or  narrower  commcmly  eroee  scales. 

Dnk-  aad  ray-fl<nrers  each  3-10  in  eadi  head. 

Resinous  dots  larse,  bordered  by  a  hyaline  scale    .  .         .     1.  G.  lepidota. 

Resinotts  dots  smalt  not  bordered. 

Shrubby,  at  least  a  part  of  the  main  branches  persalinK    .         .     2.  G.  loncifolia. 
Only  the  base  woody  and  persisting. 

Involucres  turbinate;  rays  5-6.  oidc-floirerB  8-10    .         .         .     3.  G.  diversifolia. 
Invc^ucres  clavate-oblons;  rays  3-5.  disk-flovreri  4-7     .         .    4.  G.  SarvyUrae. 
Disk-  and  ray-flovers  each  only  1-2  ineadi  head  .     5.  G.  microeephala. 

1.  Gutierrezia  lepidota  Greene,  Pitt.  4:  57.  1899.  Looeelv  tufted  on  a 
woody  base,  the  leafy  and  floriferoos  st^ns  3-5  dm.  hi^  smooth  and  glabrous, 
the  rather  large  h^ds  loosely  cymose-^ianicled:  lower  leaves  narrow^  ob- 
lanceolate,  obtuse,  the  upper  suecessivdy  narrowo'  and  those  under  the 
panicle  linear,  aU  ascending,  only  their  margins  scabrous,  the  surface  tnarVf^ 
with  large  dots  each  bordered  with  a  hysUme  scale,  otherwise  ^abrous:  the 
very  distinctly  turbinate  involucres  aboux  6  mm.  ni^;  the  bracts  in  about 
4  smes,  all  with  thick,  blunt,  green  tips:  flowos  of  ray  and  disk  each  6  or  7, 
li^it  yellow:  scales  of  the  pappus  all  lanceolate,  acute. — ^Known  only  from 
type  number.  Grand  Junction,  Colorado. 

2.  Gutierrezia  longifolia  Greene,  1.  c.  54.  The  leafy  and  florifetous  branches 
3-6  dm.  high:  older  stems  terete,  the  newer  striate  and  somewhat  angled, 
devoid  of  even  a  scabrous  pubescence,  or  nearly  so:  leaves  glabrous  or  po- 
benilent,  linear,  5  cm.  long  or  more,  1-nerved:  heads  sessile  and  g^omeiale 
at  the  ends  of  fastigiate  branchlets  and  forming  a  broad,  nearly  flat-topped 
inflorescence:  involucres  elongated,  obovate-turbinate,  5  mm.  hi^;  the 
bracts  long,  withnhick,  short,  green  tips:  flowers  of  ray  and  didc  each  4  or  5: 
pappus  scales  of  about  the  same  number,  mosthr  lanceolate,  those  of  the  raj 
shorter.  (G.  linearis  Rydb.  Bufl.  Torr.  Bot.'  Oub  31:  647.  1904.)— Col- 
orado and  Utah  to  New  Mexico. 

3.  Gutierrezia  diversifolia  Greene,  1.  c.  53.  Stems  1-2  dm.  high,  tufted  on 
a  short,  stout,  ligneous  crown,  ang^  and  often  scabrous  but  hardly  glutinous: 
lowest  leaves  somewhat  oblancec^te,  the  short  blade  tapering  to  a  long- 
winged  and  hi^id-citii^te  petiole;  only  the  uppermogt  tml^^miear:  '  ' 
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rescence  of  large  and  rather  broadly  turbinate  involucres  formed  into  an  open 
more  or  less  dichotomous  cyme:  bracts  of  the  involucre  in  only  about  3  series, 
with  thick,  obtuse,  green  tips:  rays  5  or  6,  disk-flowers  8  or  10:  pappus-scales 
in  the  disk-flowers  8-12,  very  narrow  and  acute,  those  of  the  disk  (as  is  usual 
in  the  genus)  less  than  half  as  long.  (G.  scoparia  Rydb.  1.  c.) — Common  on 
the  plams  and  in  the  foothills;  Montana  to  New  Mexico  and  westward. 

4.  Gutierrezia  Sarothrae  (Pursh)  B.  &  R.  Trans.  N.  Y.  Acad.  7:  10. 
1887.  Bushy  plant  with  numerous  erect  stems  from  a  woody  base,  3h5  dm. 
high:  inflorescence  cymose-paniculate;  heads  short-peduncled  or  sometimes 
in  terminal  glomerules  of  3-5:  involucre  clavate-oblong,  3  or  4  nmi.  high; 
bracts  with  minute  green  tips:  disk-  and  ray-flowers  each  3-7:  achenes 
sericeous-pubescent.  G.  EiUhamiae.  {G.  juncea  Greene,  1.  c.  56;  G.  divaricata 
Nutt.;  G.  myriacephoLa  A.  Nels.  Bot.  Gaz.  37:  264.  1904.  Numbers  2  and  3 
above  are  closely  allied  to  this  and  are  distinguished  from  it  with  difficulty. 
It  were  better  perhaps  to  consider  them  forms  of  this  as  did  Dr.  Gray.) — 
Almost  throughout  the  western  United  States. 

5.  Gutierrezia  microcephala  Gray,  PL  Fendl.  74:  1848.  Tufted  stems 
3-6  dm.  high,  slender,  fastigiately  corymbose,  the  branches  of  the  season 
striate,  glabrous  or  hirtellous:  leaves  narrowly  linear,  ascending,  scaberulous, 
pimctate,  the  ultimate  twigs  of  the  inflorescence  and  the  involucres  glutinous; 
the  latter  mostly  sessile  in  glomerules  of  3-5,  nearly  cylindric,  usually  with 
only  1-2  each  of  ray-  and  disk-flowers;  the  bracts  few.  obtuse  or  acute,  scarcely 
green-tipped.  (G.  glomereUa  and  G.  filifolia  Greene,  1.  c.  54  &  65.)^Doloi^o 
to  Texas  and  westward. 

7.  GRINDELIA  Willd.    Gum  Plant 

Coarse  biennials  or  perennials.  Basal  leaves  commonly  petioled;  the  cau- 
line  mostly  sessile,  eitner  narrowed  petiole-like  or  clasping  by  a  broad  base. 
Herbage  glabrous  or  scabro-puberulent,  balsamic-viscid  and  often  punctate. 
Heads  gummy,  medium  to  large,  in  panicles  or  cymes,  or  rarely  soUtary;  disk 
and  rays  yellow,  or  rarely  the  latter  wanting.  Involucre  campanulate  or 
hemispheric;  the  bracts  many-ranked,  firm-herbaceous,  often  with  attenuate, 
squarrose  points.  Style-appendages  lanceolate  or  linear.  Achenes  short, 
truncate,  compressed  or  turgid,  glabrous.  Pappus  of  2-8  awns  or  small 
scales,  very  readily  deciduous. 

Biennials  strictly. 

Cauline  leaves  mostly  oblanceolate  and  narrowed  to  a  petiole-like 
base;  pappus  bristles  distinctly  barbellate. 
Stems  usually  2  or  more  from  the  crown,  low  (2-4  dm.)  .         .         .     1.  G.  subalpina. 

Stems  usually  solitary,  tall  (4-8  dm.) 2.  G.  erecta. 

Cauline  leaves  mostly  oblong  and  sessile  by  a  broad  somewhat  clasp- 
ing base;  pappus-awns  apparently  smooth. 

Involucral  bracts  broad  witn  flattened  tips 3.  G.  texana. 

Involucral  bracts  narrow,  with  terete  tips 4.  G.  squarrosa. 

Perennials. 

Rays  wanting 5.  G.  fastigiata. 

Rays  present. 
Stems  and  leaves  glabrous. 

None  of  the  involucral  bracts  reflexed;  pappus-awns  barbellate 

above 6.  G.  decimibens. 

Some  of  the  outer  (at  least)  involucral  bracts  reflexed;  pappus- 
awns  apparently  smooth. 

Leaves  evenly  serrate  or  dentate 7.  G.  perennis. 

Leaves  irregularly  toothed  or  lacerate 8.  G.  subincisa. 

Stems  and  leaves  crisped-hairy  or  subscabious        .         .         .         ^   9.  G.  scabra. 

1.  Grindelia  subalpina  Greene,  Pitt.  3:  297.  1898.  Biennial,  usually  2- 
several  unequal  stems  from  the  crown,  2-4  dm.  high,  corymbose-panicled: 
leaves  mostly  oblanceolate,  those  of  the  crown  slender-petioled,  more  or  less 
toothed  and  incised,  the  teeth  mucronate:  heads  depressed-globose;  bracts  of 
the  involucre  numerous,  with  filiform,  squarrose-spreading  and  more  or  less 
reflexed  tips,  the  whole  very  glutinous  (oefore  opening  often  filled  with  the 
white  gummy  exudation):  rays  niunerous,  the  expanded  head  3-6  cm.  broad. 
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(G.  vlMepU  Gfteoe,  L  e.    PnhMr  based  on  an  aboonul  apedmen.)— Oa 
the  nign  plains;  Montana  to  Coioraao. 

2.  GrinddM  crecta  A.  Neis.  BoIL  Torr.  Bot.  Clob  26:  356.  1899.  Kemnal, 
stem  single  from  the  enlarged  eroim  ci  a  strong  tj^irooi,  erect,  ample  belov, 
eorymboee-paniealate  abo^e,  4-8  dm.  high:  leaves  anmle,  serrate,  the  teeth 
short,  aente;  radical  leaves  early  deadaocis  the  second  season,  obiancedate, 
on  slender  petioles,  gradually  expanded  to  a  broadisfa  base;  the  lower  eaoline 
similar  ana  also  petioled  but  becoming  seaole  upward,  6-10  em.  long;  the 
uppermost  smaller,  oblong,  sessile  by  a  ela^>ing  baae:  heads  large,  sob^obose, 
usually  leafy-bracteate;  inToincral  bracts  nom^oas,  moderately  ^ntinoas, 
i^ipressed,  with  slender  recurved  tq)8:  rays  slender,  numeroos,  14-18  mm. 
iMig:  pappOB  thistles  2-6,  mostly  4,  deader,  dosely  barbeOnate. — In  the 
eaiions  oc  the  foothiOs  and  mountains;  Wyoming  and  Colorado. 

3.  Grindefia  tezana  Scheele,  in  Linn.  21:  60.  1S18.  Stems  stout,  erect, 
simple  below,  6-12  dm.  hi^:  leaves  dark  or  bluiab-green,  with  dender 
^pinulose  teeth,  only  the  crown  leaves  petioled;  the  eauline  oval  above  to 
ovate-obkmg  below,  sessile  by  a  broad  clasping  base:  heads  large,  the  ravs 
20-25  nmi.  long;  tne  bracts  broad,  even  the  sonarroee  tips  flat.  (Not  the 
G.  grdndiflara  Hook,  of  Texas.) — CCTtral  Colorado  to  New  Mexico. 

4.  Grinddia  sqaarroMi  (Pursh)  Dunal,  DC.  IVodr.  5:  315.  1836.  Gl^ 
brous,  commonly  freely  branched  from  the  base  iq>,  3-6  dm.  high:  leaves  ob- 
long or  oblong-spatul^e,  obtuse,  more  or  less  clafiping  at  the  base,  sharply 
dentate,  sometimes  laciniate.  1-3.5  cm.  long,  6-12  mm.  wide:  heads  very 
glutinous;  bracts  of  the  involucre  Hn^ur-lanceolate,  subulate^ipped,  strong 
squarroee:  achenes  truncate,  those  of  the  outer  flowers  usually  thicker  than 
those  of  the  inner;  pappus  of  2  or  3  awns. — ^From  Minnesota  and  Manitoba  to 
Nevada,  Texas,  and  Mexico. 

5.  Grindeha  fastigiata  Greene,  Htt.  3:  102.  1896.  Stems  few  to  several 
from  the  woody  root,  decumbent  at  base  or  if  few  mostly  erect,  gimple  or  fre^ 
branched,  2-4  dm.  high:  leaves  more  or  less  serrate  or  toothed;  the  crown 
leaves  petioled,  lanceolate  or  oblancec^te;  the  eauline  mostly  sessile,  ovate 
to  narrowly  oblong,  often  clasping  by  the  broadish  base:  heads  wiPifHwin 
size,  subspherical;  involucral  bracts  numerous,  glutinous,  slender,  with  squar- 
rose,  reflcxed  or  recurved  tips:  rays  wanting:  paf^ms  awns  2  or  3.  [G.  nuda 
Wood  (?);  G.  inomata  Greene,  L  c.;  G.  aphanactU  Rydb.  Bufl.  Torr.  Bot. 
Club  31 :  647.  1904 ;  the  latter  seemin^y  founded  xxpoa  an  abncRmal  spec- 
imen of  G.jperennii.] — C<^orado  and  New  Mexico. 

6.  GrindeKadecnmbens  Greene,  Ktt.  3:  102.  1896.  Stems  several,  2-4  dm. 
hi^  decumbent  at  base,  encircling  a  tuft  of  ladieal  leaves:  radical  leaves 
thmnisb,  oblanceolate,  obtuse,  3-5-toothed,  tapering  verv  graduaDy  to  the 
narrowly  winged  petiole;  cauUne  leaves  few  and  small,  oblong,  acute,  entire: 
heads  many,  rather  smaU,  in  a  corymbose  panicle;  bracts  of  the  subgjkibose 
involucre  rather  few,  only  the  outermost  short  ones  conspicuously  squarrose: 
rays  ample  but  few  and  remote,  10  or  12  to  the  head:  ray-achenes  trigonous, 
those  of  the  disk  thin  and  flat,  striate;  the  2  or  3  pappus-awns  stout,  flat, 
barbellate  above. — Colorado  to  New  Mexico. 

7.  Grindelia  perennis  A.  Neb.  1.  c.  110.  Root  woody,  usually  with  numer- 
ous slender  secondary  ones;  stems  1  or  more  from  the  crown,  paniculatdy 
cor>'mbose  branched  abo\'e,  3-5  dm.  high,  rather  leaf y  above,  the  basal  ear^ 
deciduous:  leaves  denticiilate,  the  basal  and  lowest  cauhne  8hort-i>etiolec^ 
oblanceolate;  the  middle  cauUne  sessile,  oblong  or  oblanceolate,  4-7  cm.  kmg; 
the  uppermost  oblong  or  reduced  to  mere  bracts:  heads  rather  numerous,  the 
rays  numerous  (2<>-30),  about  1  cm.  long;  invcducral  bracts  Mutinous,  strongly 
recurved  in  undeveloped  heads,  only  ^gfatly  squarrose  at  maturity:  pappus 
bristles  2-6. — ^From  Montana  to  New  Mexico'  espedally  on  saline  flats. 

8.  Grindelia  subinctsa  Greene,  Pitt.  4:  154.  1900. '  Stems  2  or  more,  de- 
cumbent, 2-3  dm.  high,  rather  loosely  branched,  the  branches  dender,  spar- 
in^y  leafy,  and  mostly  monocephalous:  lowest  leaves  oblane»>iate,  rather 
thm,  the  margin  variously  but  usually  nnnotely  incisely  serrate;  those  dL  the 
branches  obl^og-lanceolate  and  seaale,  incisely  serrate:  iorc^ucrev  heml- 
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spherical  or  subglobose,  12-16  mm.  broad,  the  numerous  bracts  with  long, 
slender,  more  or  less  squarrose  green  tips:  rays  numerous,  long,  golden- 
yellow:  achenes  all  turgid,  those  of  the  ray  trigonous,  of  the  disk  somewhat 
compressed  and  2-edged;  bristles  of  the  pappus  3  in  the  ray,  2  in  the  disk,  all 
short,  slender  for  the  genus,  glabrous. — Dry  hills;  Colorado  and  New  Mexico. 
9.  Grindelia  scabra  Greene,  Bull.  Torr.  Bot.  Club  25:  120.  1898.  Peren- 
nial, cnsped-pubescent  or  subscabrous;  stems  1-several  from  the  woody  root, 
2-4  dm.  high:  lowest  leaves  oblanceolate,  petiolate;  those  of  the  branches 
oblong,  sessile  by  a  somewhat  clasping  base;  all  sharply  but  not  deeply 
spinulose-serrate:  hemispherical  involucre  of  very  niunerous  bracts,  all  with 
long,  linear-subulate,  scarcely  glutinous,  suberect  herbaceous  tips:  rays 
golden-yellow:  achenes  very  small,  somewhat  compressed-pyriform;  bristles 
of  pappus  2  or  3,  scabrous-serrulate  on  the  margins  oelow. — New  Mexico  and 
probably  in  Colorado. 

8.  CHRYSOPSIS  Nutt.    Golden  Aster 

Perennial  herbs,  with  alternate  sessile  leaves  and  large  many-flowered 
heads  of  both  disk  and  radiate  yellow  flowers  corymbose  or  sohtary  at  the 
ends  of  the  branches.  Involucre  campanulate  to  hemispheric,  the  bracts 
narrow,  imbricated  in  several  series,  the  outer  shorter.  Receptacle  usually 
flat,  foveolate.  Ray-flowers  pistillate;  disk-flowers  mostly  all  perfect.  Pap- 
pus double  in  both  the  disk-  and  ray-flowers,  the  inner  of  numerous  rough 
capillary  bristles,  the  outer  of  smaller  or  minute  scales  or  bristles.  Achenes 
flattened,  oblong-linear  or  obovate.  Style  branches  narrow,  somewhat  flat- 
tened, their  appendages  linear  or  subulate. 

Decidedly  viscid  or  glandular,  this  character  more  noticeable  than  the 
scanty  hispid  or  hirsute  pubescence. 

Uppermost  leaves  scarcely  reduced,  ovate  to  oblong       .         .         .       1.  C.  resinolens. 

Uppermost  leaves  greatly  reduced,  lanceolate  to  linear  .         .       2.  C.  viscida. 

Scarcely  viscid  or  glandular,  this  character  less  noticeable  than  the 

Siibescence. 
escence  mostly  short,  hispid  and  more  or  less  spreading;  stems 
ciliate-hirsute;  leaves  oblanceolate,  petioled  except  the  upper- 
most. 
Stems  tufted,  simple  below,  corymbose-paniculate  at  summit. 

Plant  green  but  sometimes  pale 3.  C.  arida. 

Plant  canescent,  often  densely  so 4.  C.  hirsutissima. 

Stems  branched  from  the  base  upward 6.  C.  hi^pida. 

Pubescence  appressed,  at  least  on  the  leaves;  that  of  the  stems  often 
hirsute-ciliate. 
Leaves  all  narrowed  to  a  slender  petiole,  except  the  uppermost; 

lower  leaves  early  deciduous.  ^ 

Pubescence  short,  fine  and  appressed;  st^ns  branched  above; 

heads  solitary  or  few         .         .         .         .         .  .       6.  C.  Bakeri. 

Pubescence  coarser,  villous  and  more  or  leas  spreading. 

Stems  freely  branched,  with  numerous  heads        .         .         .       7.  C.  villosa. 
Stems  simple;  heads  solitary  or  few  at  the  summit      .         .       8.  C.  pumila. 
Leaves  sessile  or  subsessile  except  the  lower  which  are  early  de- 
ciduous. 
Stems  short  (3-15  cm.),  depressed-spreading;  leaves  1-2  cm. 

long 9.  C.  depressa. 

Stems  longer  (20-30  cm.),  assiu*gent  or  suberect;  leaves  3-7 
cm.  long. 
Heads  few,  sessile,  subtended  by  foliar  bracts  and  crowded 

into  a  dense  terminal  cluster 10.  C.  fulcrata. 

Heads  more  numerous,  sessile  or  peduncled,  usually  in  an 
ample  fastigiate  corymb. 
Plant  green,  often  pale,  more  or  less  soft-hirsute  or  even 

hispid 11.  C.  foliosa. 

Plant  canescent,  often  silky-villous  or  appressed  long- 

strigose 12.  C.  mollis. 

1.  Chrysopsis  resinolens  A.  Nels.  Bull.  Torr.  Bot.  Club  28:  232.  1901. 
Green,  resin-scented;  root  woody,  the  crown  bearing  few  to  manv  ascending 
or  suberect  stems;  stems  2-4  dm.  high,  very  leafy^,  sparsely  hispid-ciUate  and 
minutely  glandular  or  resinous:  leaves  with  mmute  gland-tipped  hairs  or 
dotted  wim  resinous  particles,  hispid-ciliate  especially  on  the  margins;  the 
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lower  dead  and  iaJBng  away  at  anthesis,  narrowly  oUaaeeoiate,  on  dMOti, 
hispid-ciliate  petioles;  the  upp&r  aeaEile,  oblong  or  snbqiatiilate,  3-5  cm.  long, 
obtuse  or  subacute,  ajMculate:  mflwesoenee  crowded,  very  leafy,  densely  but 
finely  glandular,  the  leafy  bracts  hispid-ciliate  on  the  margins;  he&ds  few 
(3-10),  rather  ku^,  paniculately  corymbose;  invcriucre  broadly  rgnnparmkit/* 
1  cm.  high,  green,  granular-resinous,  ciliate-pubesoent:  rays  20  (more  or  lesE), 
deep  yellow  or  orange-cokHcd,  ^12  mm.  long:  pappus  dingy,  the  oater  series 
di^mct,  of  short,  narrow  scabrous-margined  sc^Jes. — ^Frequent  in  sandy  soil; 
Wyoming  and  Colorado  to  Utah. 

la.  Cluyflopsts  reainolens  dfiata  A.  Neb.  L  c.  Leaves  lanceolate,  acute, 
nearlv  glabrous,  closdy  gHndular^dotted,  con^icuously  cHiate-margined  as 
are  also  the  leaf-like  bracts. — Southern  Wyoming. 

16.  ChiTflopsts  restnoiens  obtuaala  A.  Nels.  Rydb.  FL  Col.  340.  1906. 
Leaves  all  v«y  obtuse;  the  m^)^'  narrovdy  obovate  and  sessile;  the  lower 
with  narrow  margined  base:  heads  large  aJod  with  oblong  or  dliptic-ciliate 
leaf-like  bracts. — Wyoming  and  Colorado. 

2.  Cfarysopsts  viadda  (Gray)  Greene,  Erythea  2:  105.  1894.  Low,  rigid, 
strongly  decumbent,  1-2  dm.  high:  leaves  green,  rather  obscurely  stiigose- 
pubesc^it  but  viscid-hirtellous  or  with  viscid  points,  oblong,  obtusish:  in- 
volucre viscidulous:  outo*  ps^^pus  distinct,  of  linear  or  subulate  short  scales. 
— ^West^n  Wyoming  and  (3ol€^ado  throu^  Utah  to  Arizona. 

3.  Cfarysopsts  arida  A.  Nels.  Rydb.  FL  CoL  340.  1906.  From  a  branched 
woody  caudex,  the  exposed  crowns  covered  by  the  persistent  stem  bases; 
pubescence  ^  rather  short,  uniform,  scarcely  aiHHesBed  cinereous  hirsirteness, 
partly  concealing  the  minute  resinous  at<Hns  with  which  the  plant  is  Bpnnkled; 
stems  numerous,  ascending,  2-3  dm.  long,  rather  slender  and  brittle,  branch- 
ing only  in  the  infl<»esoence:  leaves  numerous,  rather  small;  the  lower  narrow, 
tapering  into  a  slender  mar^ned  petiole,  falling  away  early;  the  upper  sessile, 
oblanc&olate,  oblong  or  even  broader,  1-3  cm.  long:  inflorescoice  rather  leaiV 
but  the  uppermost  leaves  becoming  small  and  bract-like:  heads  several, 
corymbosely  di^x»ed,  moderately  large;  involucral  bracts  linear,  acute,  in 
3-4  rows,  shorter  than  the  disk:  rays  9-20:  outo*  pappus  of  short  linear 
scales. — (>n  dry  plains  and  hiUs;  Wycxning  and  Cc^oradoand  probably  farther 
westward. 

4.  Cfarysopsts  hirsistisfitma  Greene,  Pitt.  4:  153.  1900.  Stems  1-2  dm. 
hi^  erect  and  densely  leafy,  from  a  ligneous  and  branched  caudex  crowning 
a  strong,, deep-seated,  woody  root ;  whcJe  plant  of  a  sUvery  whiteness;  the  stem 
dothed  with  a  long  and  rather  stiffly  hirsute  or  hi^Tid  wiute-hairiness:  the 
leaves  as  white  with  a  dense  strigose  pubescence,  their  outline  oblancedate, 
tapering  to  short  slender  petioles,  or  subsessile:  heads  solitary  in  the  fimaller 
plants,  fa5tigiate-c<H7mbose  in  the  larger;  invcriucre  very  regularly  imbricated, 
broadly  turbinate:  rays  rather  li^t  yellow:  achenes  densely  amH^eased-silky; 
outer  pappus  obvious,  indistinctly  paleaceous.  (C.  horrida,  Rydb.  BuIL  Torr. 
Bot-  Club  31:  648.  1904;  C.  aspreULa  Greene,  Leaflets  1:  150.  1905.)— Dry 
rocky  dopes;  Co1<m^o. 

5-  Cfarysopsis  hisptda  (Hoc^)  Nutt.  Trans.  Am.  Phil.  Soc.  7:  316.  1841. 
Hispid  throughout  with  uniform  spreading  hairs;  stems  erect  or  if  several 
decumbent  at  base,  branching  freely,  2-3  dm.  long:  leaves  (4>long'^)atulate 
or  oblanceolate,  subacute  or  obtuksh  at  apex;  the  radical  kmg-peti^ded: 
cor^-mb  ample:  inv<^ucral  bracts  linear,  acute:  achene  obovate-oblong,  haiiy; 
outer  pappus  distinctly  paleaceous.  (C.  foribunda  Cxreene,  Pitt.  3:  101. 
1896.) — ^id  to  be  widely  distributed  in  the  intermountain  region. 

6.  Cfarysopsts  Bakeri  Greene,  L  c.  4:  153.  1900.  Densely  tufted,  stems 
slender,  2-3  dm.  high,  dark  red  or  purplish,  equably  thou^  somewhat  sparsely 
leafy  and  the  leaves  ascending,  frequently  monocephalous,  otherwise  witn  a  few 
leafy  and  monocephalous  branches  toward  the  summit:  leaves  2-3  em.  long, 
cuneately  oblanceolate,  acute,  entire,  strigiUose-pubesoent  on  both  faces  and 
with  minute,  sesale,  resinous  atoms  underneath  the  pubescence:  heads  brooKl 
and  short  for  the  genus,  subcampanulate;  invcducral  bracts  mostly  daik  red- 
diflh  like  the  stem,  more  villoits  than  the  stem,  in  aevend.  aenes  but  aot  iFoy 
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regularly  imbricated:  rays  deep  golden-yellow  approaching  orange:  achenes 
silky;  outer  pappus  obvious,  wniter  than  the  inner  but  setaceous  rather  than 
paleaceous.  (C.  pedunculata  Greene,  1.  c.  154;  C.  incana  Greene;  C.  compacta 
Greene,  Leaflets  1:  151.  1905.)— Colorado;  probably  more  widely  distributed. 

7.  Chrysopsis  villosa  Nutt.  Hook.  Fl.  Bor.  Am.  2:  22.  1834.  Appressed- 
strigose  pubescent;  stem  erect  or  ascending,  simple  or  corymbose:  leaves 
canescently  strigose,  ascending,  usually  cuneatelv  narrowed  below,  entire  or 
nearly  so,  mucronate;  the  upper  liniear-oblong  or  lanceolate;  the  lower  oblong- 
spatmate:  heads  solitary  to  corymbose  at  the  ends  of  the  branches,  on 
snort  peduncles;  bracts  of  the  campanulate  involucre  linear-subulate,  strigose- 
pubescent:  achene  villous;  outer  pappus  setose-squamellate. — ^From  Colorado 
to  the  Canadian  provinces. 

8.  Chrysopsis  pumila  Greene,  Erythea  2:  95.  1894.  Whitened  with  soft, 
loose,  villous  pubescence  throughout;  stems  low,  spreading,  more  or  less  de- 
cumbent at  base,  10-15  cm.  high:  leaves  narrowly  oblanceolate,  tapering  into 
a  margined  petiole-like  base,  2-5  cm.  long,  middle  and  upper  stem  leaves 
usually  longer  than  the  basal  which  are  early  deciduous:  neads  solitary  or 
terminal  and  axillary;  terminal  head  large,  12-14  mm.  high  and  considerably 
broader,  subtended  by  some  foliar  bracts  which  are  long-ciUate  on  the  mar- 
gins; axillary  heads  reduced,  rarely  more  than  the  2  or  3  uppermost  develop- 
ing: rays  15-25,  orange-yellow;  ligule  12-15  mm.  long;  disk-corollas  numer- 
ous, with  very  slender  tube  which  is  shorter  than  the  narrowly  tubular  throat: 
pappus  dingy,  equaUng  the  corolla;  achene  short-linear,  minutely  siUcy- 
pubescent.  (C.  alvicola  Rydb.  1.  c.  649.  1904;  C.  Cooperi  A.  Nels.  Bot.  Gaz. 
40:  63.  1905.) — Alpine  in  the  high  mountains  of  Colorado. 

9.  Chrysopsis  depressa  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  381.  1900.  In- 
tricately branched,  from  a  woody  caudex;  stems  7-15  cm.  high,  densely  short- 
pilose,  very  leafy:  leaves  7-14  mm.  long,  obovate-elUptic  or  spatulate,  on 
very  short  petioles,  divaricate,  densely  grayish-strigose :  heads  on  naked 
peduncles  about  1  cm.  long,  small,  7-10  nmi.  high;  bracts  linear,  acute,  puber- 
ulent,  in  about  3  rows,  one  third  shorter  than  the  disk:  achenes  silky-strigose. 
— Frequent  on  the  Geyser  formations  in  Yellowstone  Park. 

10.  Chrysopsis  fulcrata  Greene,  Bull.  Torr.  Bot.  Club  25:  119.  1898. 
Tufted,  the  stoutish  erect  stems  4-8  dm.  high,  the  herbage  green,  papillose- 
glandular  and  perhaps  somewhat  viscid  beneath  a  minute  strigose  pubescence, 
some  rather  stiffly  hirsute,  longer  hairs  clothing  the  stems  and  leaf-margins: 
leaves  oblong,  obtuse,  sessile,  ascending,  about  3-4  cm.  long,  venulose:  heads 
rather  large,  short-peduncled,  subcorymbose  at  summit  of  stem  and  branches; 
the  involucres  subtended  and  partly  concealed  by  one  or  more  leafy  bracts; 
proper  involucral  bracts  in  few  series:  rays  numerous  and  large,  golden- 


yellow:    achenes  silky;    outer  pappus  ve^  conspicuous,   of  20-25  Unear- 

,    (C.  caudata  Rydb. .     " 
In  the  mountains  of  New  Mexico  and  Colorado. 


acuminate  scales.    (C.  caudata  Rydb.  Bull.  torr.  Bot.  Club  31:  648.  1904.)— 


11.  ChrysopsisfoliosaNutt.  Trans.  Am.  Phil.  Soc.  7:  316.  1840.  Stoutish, 
usually  freely  branched,  3-5  dm.  high;  pubescence  canescently  silky  and  with 
a  thinner  coat  of  long  villous  hairs:  lower  leaves  spatulate,  obtuse  or  slightly 
mucronate,  middle  and  upper  leaves  broadly  oblong  or  elliptic;  the  upper 
cordate  or  truncate  at  the  base,  3-4  cm.  long:  inflorescence  corymbiform; 
heads  usually  subtended  by  oblong  leaves;  bracts  hirsute-strigose,  linear- 
lanceolate,  acute:  disk  15  mm.  or  more  wide;  rays  golden-yellow,  about  12  mm. 
long:  achenes  densely  8trigose-canescent.---Common  at  middle  elevations  in 
the  central  Rocky  Mountains. 

11a.  Chrysopsis  foliosa  amplifolia  (Rydb.)  A.  Nels.  Leaves  numerous  and 
large,  the  upper  cordate  or  truncate  at  base.  (C.  amplifolia  Rydb.  1.  c.) — 
Colorado. 

116.  Chrysopsis  foliosa  imbricata  A.  Nels.  Leaves  short  and  crowded  on 
the  nearly  simple  stems,  canescent  or  grayish  with  a  dense  appressed  pubes- 
cence. (C.  imbricata  A.  Nels.  Bot.  Gaz.  37:  263.  1904.)— Central  Colorado 
on  the  moimtain  slopes. 

12.  Chrysopsis  mollis  Nutt.  1.  c.    Resembling  the  preceding  but  the  pu- 
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besoenoe  softly  silky-canesaoent  throughout:  leaves  spatulate-oblong  or  oblong 
and  sessile:  heads  few  to  many,  coiymbose;  bracts  of  the  viUous-caneseent 
involucre  narrowly  linear-lanceolate:  outer  pappus  minute. — ^Plains  of  the 
upper  Platte. 

9.  CHRTSOTHAMHUS  NuU.    Rabbit  Bause.    Ratless  oa  Falbe 

G0IJ>ENa0D 

Shrubby  or  suffrutesoent  plants  with  narrow  or  taete  entire  leaves.  Her- 
bage white-tomentose  or  ^abrous,  <^ten  viscidulous  or  resinous.  Inflores- 
cence paniculate,  c^mose,  or  rarely  racemose.  Heads  homogamous.  In- 
volucre narrow;  the  bracts  well  imbricated  usually  in  more  or  l^s  distinct 
vertical  ranks,  chartaceous  or  coriaceous,  mostly  destitute  of  herlMioeous  tips. 
Rav-flowers  uniformly  wanting;  disk-flowers  5-30.  Style-branches  subulate 
or  nliform,  usually  long-exserted.  Achenes  narrow,  terete  or  slightly  an^jed, 
pubescent.    Pappus  copious,  soft,  commonly  dull  white. — Bigdovia. 

The  cvktire  plant  wholly  devoid  of  foment  um. 

Tail  (5-10  dm.):  brmnchleta  alender-ririBate  or  stouter  and  fns- 
ticmte;  leaTes  acabrcHi»-inanined. 
GrowioK  on  the  wet  hanks  of  alkali  creeks  (stnkii^y  halophjr- 

tic) 1.  C.  linifblhH. 

Qrovii^  on  diy  hills,  in  soil  free  from  aLkah  .  .       2.  C.    ' 

Low  v5  dm.  or  lees):  umally  freely  branched. 

Leaves  glabrous  but  sometimes  scabrous  on  the  marsina. 

Leaves  3-D«rved.  often  mvolute  and  twisted  3.  C.  i 

Leav«9  l-neo-eii  flat,  ciliate  on  the  marsin  4.  C.  < 

Leav«0  puberulent   or  scabrous,  but  often  very  minnteiy  or 
9f>anncl y  so. 
Bracts  om  acuminate,  but  often  subacute. 

Achenes  pubescent 5.  C.  '**»*^s<iw 

Achenes  glabrous 6.  C.  Va      ' 

Bracts  6n&  and  sharply  acuminate 7.  C.  ' 

Tconentoee.  in  some  specMS  densely  so  and  in  the  others  at  least  tnees 
U|M>n  slefns  c*r  leavesw 
Branchiels  permanently  white>tomentoae. 

Plant  wKtely  bushy-branched 8.  C.  | 

rtani  stnct  with  erect  branches 0.  C. 

Branchlets  either  iciabraie  from  the  first  or  sheiiiiinc  more  or  leas 
of  their  tomenium. 
InwAucral  bracts  sctxminaieor  at  least  sharply  acute,  araehnoki- 
cdiate. 

Achen«s  clabrous 10.  C. 

Acheae»  pubescent. 

Leaves  linear,  l-nenred  (in  no.  12  SBsnetiiimw  surpasniac 
the  9iowm\ 
lavtxhicral  bracts  lonr-MUBiiaate.  aoaaewhat  ditaiitatev 
the  upfMnr  usually  excecdias  (he  coroOa. 
flowers  yeilow;  bracts  arachaoid-ciliata  on  the  b^it- 

lEtn^  leaves  icreen,  not  surpaaniag:  the  flowers  11.  C  i 

FWw«r»  pale  or  dirty    j-ellow:  bcacts  lanate;  leaves 
paJe  or  yeilv>w.a^h-freecw  the  unpcr  oftea  kmcer 

than  the  ttower* 12L  C-l 

lavoitaKTal  bracts  zsumiy  acute,  erect*  shorter  than  the 
cor<^'a.  arachnocd-ciliate:  leaves  caaatiraiate.  3-6 

cm-  k«c 13w  C. 

Leaves  bc^j^dXy  linear.  3-aerved,  s^een.  the  i^ver  surpaas- 

use  zh»  tiowers 14L  C^  ^^rryi. 

lavoilianral  braces  qo«  actasaiaate.  laaecdate  aati  acute  or  nar- 
n^si^r  obhoci^  and  bloat. 
E^rac^  qtute  ^abrous  obot  ciufcBao<»:  leaves  riaJhemmif  at  ■>»> 

tuhty;  <ti«nrf  «{«n>ier.  erect.  ♦hS  daa.  Ug^  .     13L  C< 

Bracts  erot<e->."^:ai:e  on  the  Wf^rgm^  or  tocoentose.  or  both.  ma»i 
somcftJuaoMM  cbxtiiscMaa;  som*  tooBMitasi  panistiac  on  cha 
leaves^ 
Ptaat  5-12  'iisx.  hit^  with  branched  truak-^e  bsKfe.  the 

ijeasson  * -jttfmr*  sfe&ier-viriafie.  erect     .  -     15^  C  | 

FTane  2^  <im.  buch.  frvvty  braaeh^d  from  th»  base. 

Leav«s  a^miytsn  Shf^yan,  and  wideiy  i&varicate                .     1?.  C  | 
Laivwf  liniftvr.  BBOtftiy  erect IS*.  C 

t.  Chry^QtlisxmiQS  Enxfofios  Greene.  Pht.  3:  24.  1S96.  IW^ted^  wuvdlf 
steoBc^  ef«ct,  :§fiefidier  and  ieadMe^  ^10  dm.  Ib^^  "^ 
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the  leafy  flowering  branches  white,  glabrous  and  striate:  leaves  suberect, 
narrowly  lanceolate,  flat^  very  acute,  S^nerved,  3-4  cm.  long,  slightly  fleshy, 
glabrous,  the  margins  minutely  scabrous-serrulate:  heads  many,  in  a  terminal 
cymose  corymb;  involucre  only  6-8  mm.  high;  the  bracts  few,  uneaual,  not  in 
vertical  ranks,  the  inner  thin,  obtuse,  the  outer  ones  with  acute  nerbaceous 
tips:  corollas  deeply  cleft:  style-tips  linear-subulate,  only  tardily  exserted: 
achenes  linear,  villous-hirsute. — Wet  banks  of  alkali  creeks;  more  tolerant 
of  alkali  and  water  than  any  other  species  of  this  range;  Wyoming  and  Col- 
orado. 

2.  Chrysothamnus  glaucus  A.  Nels.  Bull.  Torr.  Bot.  Club  25:  377.  1898. 
A  slender,  sparingly  branched  shrub,  6-10  dm.  high;  the  older  branches  gray 
with  a  shready  bark;  the  season's  twigs  somewhat  fastigiate,  leafy,  glabrous 
with  whitish  shiny  bark:  leaves  suberect,  narrowly  lanceolate,  acute,  ob- 
scurely 3-nerved,  2.5-4  cm.  long,  often  twisted,  margins  obscurely  scabro- 
ciliate:  heads  about  8  mm.  high,  numerous,  in  short,  compact,  terminal, 
rounded,  cymose  corymbs;  bracts  subcarinate,  5-ranked,  3-4  in  each  rank, 
lanceolate,  acute,  the  outer  greenish,  the  inner  thin,  membranous,  glabrous:  * 
corollas  4,  lobes  linear-lanceolate,  about  half  the  length  of  the  tube:  style- 
tips  linear-subulate,  tardily  exserted:  achenes  silky,  short-Unear  or  sh^tlv 
enlarged  upward.— In  dry  cafions  and  on  the  slopes  in  alkali-free  soil;  Col- 
orado and  Wyoming. 

3.  Chrysothamnus  pmnilus  Nutt.  Trans.  Am.  Phil.  Soc.  7:  323.  1841. 
Numerous  erect  branches  slender,  1-3  dm.  high,  glabrous,  very  leafy,  the 
bark  whitish:  leaves  2-4  cm.  long,  glabrous,  sli^tly  glutinous,  narrowlv 
linear,  very  acute,  3-nerved,  often  involute  or  occasionally  somewhat  twisted: 
involucre  4-6  mm.  high;  the  bracts  not  very  distinctly  4-ranked,  the  outer 
short,  ovate-lanceolate,  the  inner  oblong-linear,  not  acute,  faintly  carinate. 
[C.  leucocladua  Greene,  Pitt.  5:  59.  1902  (?).] — ^A  very  abundant  species  on 
dry  hills  and  plains;  Colorado  to  Utah  and  Montana. 

3a.  Chrysothamnus  pumilus  acuminatus  A.  Nels.  Bot.  Gaz.  25:  375. 
1899.  A  very  narrow-leaved  form,  the  leaves  scarcely  twisted,  and  the  bracts 
more  acute  or  even  acuminate.  (C.  flifolius  Rydb.  Bull.  Torr.  Bot.  Club 
28:  503.  1901.)— Rare;  Colorado. 

36.  Chrysothamnus  pimiilus  varus  A.  Nels.  1.  c.  Low  and  freely  branched: 
leaves  numerous,  mostly  1-3-nerved,  narrowly  to  broadly  linear,  strongly 
twisted  throughout.  (C.  degans  Greene,  Erythea  3:  93.  1894.) — On  the 
driest  slopes;  Colorado  and  Wyoming. 

4.  Chrysothamnus  Greenei  (Gray)  Greene,  Erythea  3:  94.  1894.  Plant 
2-3  dm.  high,  green  and  glabrous,  more  or  less  balsamic^ viscid :  leaves  very 
numerous  on  the  branches,  filiform-acerose  but  flat  and  margins  minutely 
ciliolate-scabrous:  heads  numerous  and  fastigiate-cymose,  6-8  mm.  high; 
bracts  of  the  subclavate  involucre  oblong,  abruptly  subulate-tipped  or  short 
outermost  mucronate,  only  about  3  in  each  vertical  rank,  these  ranks  com- 
paratively indistinct.  (C.  accrpariua  Rydb.  Bull.  Torr.  Bot.  Club  28:  503. 
1901.) — Scarcely  distinct  from  the  preceding;  Colorado  and  Utah. 

5.  Chrysothamnus  lanceolatus  Nutt.  1.  c.  324.  Cinereous-puberulent,  2-4 
dm.  high;  branches  terete:  leaves  linear-lanceolate,  3-4  cm.  long,  mucronate, 
3-nerved,  with  scabrous  margins:  heads  6-8-flowered,  in  clusters,  forming  a 
compound  fastigiate  corymb;  bracts  of  the  involucre  oval,  obtuse,  or  abruptly 
somewhat  acute,  loosely  imbricated  in  3-4  series,  the  innermost  glabrous, 
nearly  the  length  of  the  disk:  lobes  of  the  corolla  about  half  the  length  of  the 
tubular  portion:  branches  of  the  style  elongated;  the  appendages  lanceolate, 
acute.  [C.  puberulus  (Eat.)  Greene,  1.  c] — Exceedingly  abundant  throughout 
our  range. 

6.  Chrysothamnus  Vaseyi  (Gray)  Greene,  1.  c.  96.  Only  1-2  dm.  high, 
somewhat  balsamic-viscid  but  wholly  glabrous,  leafy  up  to  the  fastigiate- 
cymose  cluster  of  heads:  leaves  linear  or  spatulate-linear,  obtuse,  plane,  2-3 
cm.  longj  with  obscure  midrib:  involucre  cylindraceous;  the  bracts  narrowly 
oblong,  nrm-chartaceous,  and  all  but  the  innermost  with  a  thickened  greenish 
spot  at  the  very  obtuse  apex:  lobes  of  the  corolla  short-linear:  style-appendages 
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narrowiy  subulate,  rather  obtuse,  half  the  length  ci  the  stigmatic  portioo: 
pg^^us  fine  and  soft,  rather  short;  achenes  ^abrous,  lO-striate.  (C  Bakeri 
Gieoie,  Pitt.  4:  152.  1900.) — ^Dry  plains;  WyOToing  to  New  Mexico  and  Utah. 

7.  Cfarjsothamnus  depressus  Xutt.  PL  Gamb,  171.  1S48.  Obscurely 
scabro-puberukiit  and  pale,  1-2  dm.  high  from  a  decumbent  woody  baw; 
branches  leafy  up  to  tl^  glomerule  or  fasciculate  cyme  of  few  heads:  leaves 
short,  1-2  cm.  long,  lanceolate,  or  the  lowest  rather  spatulate,  rigid,  mucronate- 
acute,  with  carinate  midrib  and  no  veins:  heads  10-13  mm.  long;  involucral 
bracts  lanceolate,  graduaUy  acuminate  into  an  almost  setaceous  tip:  achenes 
glabrous,  4-6-angled  and  with  broad  epigsmous  disk. — Hains  oi  southwestern 
Ckdorado  to  those  of  New  Mexico  and  Texas. 

8.  Ouyaothamnus  graveolens  (Xutt.)  Greene,  Erythea  3:  lOS.  1894. 
Stout,  v«y  leafy,  almost  glabrous  shrub,  usually  7-15  dm.  high,  the  numaraus 
kmg  branches  ending  in  an  ample  rounded  cymose  corymb,  the  branches  of 
which  are  mofe  or  less  tomentulose:  leaves  ascending,  broadly  to  narrowly 
Unear,  very  acute,  5-8  cm.  long,  obscurely  3-nerved,  glabrous:  involucral 
bracts  abo^  4  in  each  vertical  rank,  acute,  ^abrpus  even  to  the  margin: 
corolla  with  slender  tube,  glabrous  or  with  a  few  short  hairs,  the  nearly  cy- 
lindric  throat  cleft  a  fourth  to  a  third  the  way  down:  pubescence  of  the  achenes 
abundant,  long,  appresaed:  style-appendages  at  least  twice  the  length  of  the 
stigmatic  portion.  (C.  patens  Rydb.  Bull.  Tcht.  Bot.  Club  31:  652.  1904; 
C.  confinis  Greene,  Pitt.  5:  62.  1902.) — In  ""denudated  soils  "  along  the  whole 
eastern  base  of  the  Rocky  Mountains,  from  New  Mexico  to  Dakota  and  Montana. 

8a.  Chrysothamnus  graveolens  g^abnUa  (Gra^^  A.  Xels.  Leaves  very 
slender  and  even  the  branchlets  giabrate.  (Bigeiovia  graveoleru  glabrata  Gray, 
Proc.  Am.  Acad.  8:  615.  1873.) — Not  infrequent  in  Colorado  and  New  Mexico. 

9.  Chrjsothamnus  nanseosus  (PalL)  Brit.  IlL  FL  3:  326.  1898.  Stems 
and  branches  lanate-tomentose,  4-8  dm.  high,  rather  slender,  terminated  by 
an  ample  cvmose  cor^-mb:  leaves  narrowly  linear  and,  with  the  branchlets, 
minutely  white-tconentose:  involucral  bracts  firm,  acutuh,  not  ciliate,  t^xnen- 
tose  on  the  back,  or  the  inner  ones  glabrous  except  near  the  tip,  all  in  ver- 
tical ranks  of  3  or  4:  ccnrolla  with  sl»ider  pubescent  tube  rather  longer  than 
the  subcylindric  throat,  this  cleft  a  third  of  the  way  down:  pappus  cc^ou^ 
fine,  (mly  delicately  scabrous,  fuscous  at  least  in  age.  (C.  speciosut  Nutt. 
L  c;  includes  the  var.  attncauUs.) — ^From  the  ncHthmi  part  of  our  range  to 
Washington. 

10.  Chrysothamnus  Bigek>vii  (Gray)  Greene,  Er^rthea  3:  102.  1901.  Canes- 
eent  with  fine  close  tomentum  when  3'oung,  becoming  giabrate,  shrubby,  3-7 
dm.  hig^  fastigiately  much  branched,  rigid;  branches  less  leafy,  bearing'a  few 
fastigiate-clustered  heads:  leaves  nearly  filiform,  short,  involute:  involucral 
bracts  lanceolate,  acute,  thinnish,  all  |Kde,  short,  in  distinct  ranks  of  4-5. — 
Dry  plains  of  southern  Colorado  and  adjacent  New  Mexico. 

11.  Cfarysothamnus  affinis  A.  Nels.  Bot.  Gaz.  28:  374.  1899.  The  woody 
base  low  and  branched;  the  season's  stems  numerous,  simple,  1-2  dm.  high, 
yellowish,  giabrate:  leaves  crowded,  linear,  acute,  erect  or  spreading,  dark 
green,  nearly  glabrous,  Z-A  cm.  long:  inflorescence  a  crowded  ^icate  thyrsus 
which  at  maturity  distinctly  surpasses  the  leaves:  bracts  giabrate,  arachnoid- 
ciliate  on  the  margins;  the  outer  with  an  ovate  base,  contracted  in  a  usuaDy 
spreading  acumination;  the  inner  linear-oblong,  abruptly'  acuminate:  corolla- 
tube  slender,  bearing  only  a  few,  minute,  scattmng  claveDate  hairs,  shorter 
than  the  expanded  tubular  throat  which  is  cleft  about  CMie  fourth  its  lp«gth 
(C.  Xewbernfi  Rydb.  1.  c.)— Colorado  and  New  Mexico. 

11a.  Cfarysotluunnus  affinis  attenuatus  (Jones)  A.  Nels.  L  c.  An  erect 
form  with  very  slender  stems  and  branchlets  and  very  namndy  acuminate 
bracts. — ^Known  only  from  type  locality,  31ary5\  sde,  Utah. 

12.  Chrysothamnus  Howardii  (Parry)  Greene,  1.  c.  113.  Tufted,  canes- 
cently  tomentulose  when  young:  leaves  linear,  rigid,  2-4  cm.  long,  ooocur^ 
1-nerved;  upoer  mostly  ovatopping  the  glomerate  narrow  heads:  invc^ueie 
5-flowered;  tne  bracts  thinniwi,  lanceolate,  apiculate-acuminate,  or  aome 
loose  outer  ones  with  proloiiged  subulate-filif onn  appendages,  all  man  or  loi 
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arachnoid-ciliate  or  -lanate.    (C  coUinus  Greene,  Pitt.  3:  24.  1896.) — North- 
em  New  Mexico  to  Wyoming,  and  Utah. 

13.  Chrysothamnus  wyomingensis  A.  Nels.  1.  c.  374.  Tufted,  2-4  dm. 
high,  bushy-branched  from  the  base,  the  branches  with  ascending  or  erect, 
vellowifi^-green  branchlets,  with  a  thin  inconspicuous  tomentum  throughout: 
leaves  4-6  cm.  long,  narrowly  Unear,  viscidulous  as  are  also  the  branchlets: 
inflorescence  a  narrow  thyrsiform  panicle,  at  maturity  barely  surpassing  the 
uppermost  leaves:  heads  about  12  mm.  high;  bracts  few,  mostly  acute  or 
acutish,  glandular  on  the  greenish  keel:  corolla  obscurely  short-pubescent  be- 
low: style  branches  exserted,  the  appendages  longer  than  the  stigmatic  por- 
tion.— ^Frequent  in  Wyoming  and  extending  into  Colorado  and  probably 
Utah,  on  saline  soils. 

14.  Chrysothamnus  Parryi  (Gray)  Greene,  Erythea  3:  113.  1904.  Stems 
rather  strict,  leafy  to  the  summit:  leaves  linear  to  broadly  linear,  5-^8  cm. 
long,  obscurely  3-nerved,  glabrous;  the  upper  ones  hardly  diminished  in  size 
and  overtopping  all  the  heads  of  the  strict  and  narrow  thyrsif orm-virgate  pan- 
icle: heads  12-15  mm.  long,  10-15-flowered;  bracts  of  the  involucre  about  12, 
lanceolate  and  gradually  acuminate,  rather  prominently  1-nerved,  thin- 
chartaceous,  a  few  exterior  ones  tapering  into  a  prolonged  subulate-linear  her- 
baceous appendage. — Mountain  parks;  southern  Wyoming  and  in  Colorado. 

15.  Chrysothamnus  oreophilus  A.  Nels.  1.  c.  375.  Green  and  nearly  gla- 
brous, 2-4  dm.  high;  stems  several  to  many,  strictljr  erect  and  somewhat 
fascicled,  grayish  with  a  thin  tomentum,  the  annual  twigs  also  fascicled-erect, 
slender  and  yellowish-green:  leaves  erect,  linear-filiform,  very  acute,  canalic- 
ulate, green  and  glabrate,  3-5  cm.  long:  heads  small  (about  1  cm.  high),  in 
small  fastigiate  cymes;  bracts  oblong,  abruptly  subacute,  only  2  or  3  in  each 
vertical  row,  the  scarious  margins  ciliate-pubescent:  corolla  sparsely  short- 
hairy;  lobes  distinctly  glandular-thickened  at  apex:  style  appendages  longer 
than  the  stigmatic  portion:  the  short  achene  finely  pubescent.  (C.  jnnifoliua 
Greene,  Pitt.  5:  60.  1902,) — Mountain  slopes;  Wyoming,  Colorado,  and  Utah. 

16.  Chrysothamnus  piilcherrimus  A.  Nels.  1.  c.  370.  Shrub  5-12  dm.  high, 
main  stem  and  branches  with  grayish  bark,  the  season's  stems  yellow  but 
under  the  lens  minutely  lanate-puberulent,  rather  slender-virgate,  termina- 
ting in  an  ample,  compact,  paniculate  cluster:  leaves  narrowly  linear,  rather 
lax  and  spreading,  5-8  cm.  long,  from  white-tomentose  to  greenish-glabrate: 
involucral  bracts  only  2  or  3  in  each  row,  oblong,  acute,  nearly  glabrous, 
ciliate  on  the  margins:  corolla-tube  longer  than  the  throat  into  which  it  grad- 
ually expands,  rather  closely  short-hairy:  anthers  well  exserted,  the  append- 
ages of  the  style  exceeding  these:  achene  softly  pubescent. — Near  streams; 
from  Colorado  to  Montana. 

17.  Chrysothamnus  plattends  Greene,  Pitt.  4:  42.  1899.  Low  and  merely 
suffrutescent,  15-30  cm.  high,  very  leafy^  the  long,  narrowly  linear,  white- 
tomentose  leaves  spreading  or  recurved:  mvolucral  bracts  about  3  in  each 
vertical  rank,  acute,  glabrous  except  that  the  margins  are  rather  densely 
woolly-ciliate:  tube  of  corolla  somewhat  pubescent;  throat  elongatedj  rather 
deeply  cleft. — ^Abundant  on  alkali  plains  adjacent  to  the  Platte  and  its  trib- 
utaries in  Colorado  and  Wyoming. 

18.  Chrysothamnus  frigidus  Greene.  Erythea  3:  112.  1894.  In  dense 
clumps,  freely  branched,  2-4  dm.  high;  oranches  of  the  season  erect,  numer- 
ous, whitish-tomentose:  leaves  narrowly  linear,  3-5  cm.  long,  acute,  erect  or 
ascending,  distinctly  white-tomentose,  seldom  glabrate:  heads  mostly  thyrsoid- 
panicled.  8-10  mm.  high;  bracts  in  not  very  cfistinct  vertical  ranks,  the  outer 
acute^  tne  inner  obtusish,  all  more  or  less  tomentulose  and  glandular^  the 
margins  deUcately  ciliate  at  least  near  the  summit:  corolla-tube  sparmglv 
short-hairy,  rather  deeply  cleft. — ^Very  abimdant  on  the  high  plains  of  Col- 
orado and  Wyoming. 

The  relationship  of  C.  leucodadua,  C.  laetevirens,  C.  fcUcatus,  and  C.  virena.  published  by 
Dr.  E.  L.  Greene  in  Pitt.  5:  59-62,  is  not  known.  They  seem  to  have  been  collected  only  by 
the  author  of  the  species,  the  first  three  at  Grand  Junction  and  the  last  at  Cafion  City,  Colo- 
rado. 
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10.  ISOCOMA  Xatt. 

Hobaceous  or  suffniticose,  eommonly  more  or  less  bfihvuniehviadd.  LeaTes 
not  punctate,  sometimes  dentate  or  pinnatifid.  Heads  sevoal-many-flowered; 
bracts  of  the  involucre  either  coriaceous  or  firm-chartaceous  and  usually  some- 
what  herbaceous  or  thickened  at  the  obtuse  or  barely  acute  apex,  all  strictly 
af^yressed  and  well  imbricated,  but  the  vertical  ranks  inctxi^icuous.  Style- 
appendages  subulate-lanceolate  or  broader,  shorter  than  the  sti^natic  pcntlon. 
jCchenes  short,  sericeous-pubesoent.  Pappus  of  numerous  sordid  bristles,  the 
innermost  longest  and  crften  distinctly  flattened. 

1-  Isocoma  Wrightii  (Gray)  Rydb.  BuU.  Torr.  Bot.  Qub  33:  152.  1906. 
Commoxily  ^abrous  or  nearly  so;  stems  rather  strict  and  sloider,  3-5  dm, 
high  from  a  lignescent  base:  leaves  thicldsh,  narrowly*  linear,  entire,  some- 
times lower  ones  ^^surm^y  laciniate-dentate,  margins  either  smooth  or  spsT- 
ingly  hirtello-scabrous:  heads  8-10  mm.  high,  7-15-floweTed,  usually  numer- 
ous and  crowded  in  a  corj-mbiform  cyme;  bracts  of  the  involucre  oval-oblong 
to  broadly  lanceolate,  obtuse;  the  back  at  or  near  the  apex  usually  greoiish, 
but  no  definite  tip. — Banks  of  streams  and  in  saline  soil;  western  Texas  to 
Arizona  and  in  (?)  Colorado. 

11.  SIDERAHTHUS  Fraaer 

Annual  or  perennial  herbs  or  shrubs.  Leaves  alternate;  blades  flat, 
spinulose-toothed  or  lobed  or  pinnatifid,  commonly  sessile.  Heads  radiate 
and  showy  or  rarely  discoid.  Involucres  hemispheric  or  campanulate,  many- 
flowered;  bracts  in  several  series,  the  inner  successively  larger.  Receptacle 
flat  or  nearly-  so,  naked,  generally  pitted.  Ray-flowers  pistillate;  disk- 
flowers  mostly  perfect-  Corollas  yellow;  tube  scarcely  dilated  into  a  throat. 
Anthers  obtuse  at  the  base.  Stigmas  flattened,  with  lanceolate  appoidages. 
Achenes  obtuse,  pubescent,  mo^y  8-10-nerved.  Pappus  of  1-3  smes  of 
many  unequal  hajr-like  bristles,  persistent. — {Eriocarpum  Xutt.)  This  and 
the  following  seven  genera  were  all  included  in  the  Aplopappus  of  the  ManuaL 

Annuals. 

Leaves  Bpmeo&ently  toothed;  Btem  stout,  ample  .     1.  S.  •■«««««■ 

Leav<M  pinDAtiixd;  stem  sleoder,  branched 2.  S.  grmdhM. 

Perennials. 

Leaves  epinraeentJy  toothed;  stems  numeioas  from  a  woody  eandex    3.  S.  szindeikikkB. 
Leaves  pinnatifid;  stems  from  a  woody  caudex;  eaoesoently  tomeo- 
tcMe.  cinereous,  or  c^aim-ate. 
Involucres  somewh&t  giaxidular;  leaves  innnatifid  to  8id>-entzre     .     4.  8.  aaatcalu. 
Lavolucres  not  s^bndular;  all  the  leaves  pinnatifid       .         .         .     5.  8.      '     ' 


1.  Sideranthus  annnus  Rydb.  Bull.  Torr.  Bot.  Club  31:  653.  1904.  An- 
nual, 3-7  dm.  high,  \dscid'giandular  and  pubescent  or  puberulent:  leaves 
lanceolate  or  narrowly  oblong,  incisdy  pinnatifid  or  doitate  with  saliait 
narrow  teeth:  heads  somewhat  cj'mosely  paniculate,  10-14  mm.  hig^  usuaDy 
naked-peduDculate;  bracts  of  the  invcmicre  Unear-^ubulate  and  with  iJptvlfq- 
spreadmg  green  tips:  stronger  bristles  of  the  fulvous  or  at  Iraigth  rufous  pap- 
pus numerous:  rays  golden-yellow.  Aplopappus  ruJ(nginasus.'--Oa  the  plains; 
Kansas  and  Xebradca  to  Colorado. 

2.  Sidenmthus  graciHs  (Nutt.)  Rydb.  FL  CoL  344.  1906.  Annual  or  be- 
coming lignescent  at  base  and  more  enduring,  caneseently  pubescent^  oc- 
casionally ^abrate  and  glandular-scabrous;  stems  1-3  dm.  high  much 
branched:  leaves  linear  or  the  lowest  spatulate,  pinnatifid,  or  the  upper  few- 
toothed  or  entire,  tipped  or  also  sparsely  fringed  with  long  and  slender  biis- 
tles:  heads  S-12  mm.  high;  bracts  of  the  involucre  mostly  setaceooMqiped: 
pappus  rigid;  the  larger  bristles  manifestly  dilated  below. — ^New  Mfrgif^>  jmd 
Colorado  to  Utah  and  Arizona. 

3.  Sideranthus  grindelioides  (Xutt.)  Brit.  Man.  932.  1901.  Peramial 
b^  a  deep  woody  root,  findy  pubescent;  stems  tufted,  simple,  ereet,  1-3  dm. 
high:  leaves  obkmg-laiioeolate  to  qntokte,  sessile,  or  the  lower  petioled. 
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1-2.5  cm.  long,  firm,  spinulose-dentate:  heads  terminating  the  stem  or 
branches;  involucre  campanulate,  the  bracts  linear,  acute,  puberulent,  the 
tips  somewhat  spreading,  the  outer  shorter  than  the  inner:  achenes  densely 
silky-tomentose.  Aplopapptis  NuUaUii. — Dry  soil;  from  New  Mexico  and 
Arizona  to  the  Canadian  border. 

4.  Sideranthus  australis  (Greene)  Rydb.  Bull.  Torr.  Bot.  Club  27:  621. 
1900.  Perennial,  the  clustered  stems  erect  or  ascending.  1^  dm.  high,  not 
tomentose  but  cinereous  with  a  short  spreading  somewnat  glandular  indu- 
ment:  radical  leaves  pinnatifid,  the  lobes  with  few  coarse  teeth;  the  caidine  nar- 
row, pinnately  toothed :  heads  few,  solitary  at  the  ends  of  leafy  pedunculif orm 
branches:  rays  pale  yellow:  achenes  compressed;  pappus-bristles  not  coarse, 
extremely  unequal.  (S.  ptibendtis  Rydb.  1.  c.  In  this  and  the  next  species 
there  are  all  degrees  of  pubescence.)— Colorado  and  New  Mexico. 

5.  Sideranthus  spinulosus  (Pursh)  Sweet.  Hort.  Brit.  227.  1826.  From 
lanate  or  tomentose  to  glabrate,  much  branched  at  the  base,  perennial  from 
thick  woody  roots,  1-4  dm.  high:  leaves  pinnatifid,  Unear  to  ovate  in  outline, 
1-3.5  cm.  long,  the  lobes  with  bristle-pointed  teeth:  heads  several  or  nu- 
merous, 12-25  mm.  broad;  involucre  hemispheric,  the  bracts  linear,  acute, 
appressed:  achenes  pubescent,  narrowed  below;  pappus  soft. and  capillary. — 
On  the  plains;  from  the  base  of  the  mountains  to  the  Dakotas,  Nebraska,  and 
Texas. 

5a.  Sideranthus  spinulosus  glaberrimus  (Rydb.)  A.  Nels.  Wholly  gla- 
brous; not  otherwise  distinguishable.  (S.  glaberrimus  Rydb.  1.  c.)— -Same 
range  as  the  species. 

12.  PYRROCOMA  Nutt. 

Perennial  herbs  with  mostly  simple  stems,  alternate  leaves,  and  showy 
heads  of  yellow  flowers  terminal  or  m  the  axils  of  the  upper  leaves.  Heads 
many-flowered,  radiate.  Bracts  of  the  hemispherical  or  campanulate  in- 
volucre rigid,  somewhat  foUaceous,  nerveless,  oblong  with  more  or  less  squar- 
rose  or  herbaceous  tips.  Receptacle  flat,  alveolate-toothed.  Ray-flowers 
numerous,  pistillate;  disk-flowers  cylindrical,  slightly  dilated  upward  with 
short,  erect  teeth.  Style-branches  of  the  disk-flowers  subulate-linear,  elon- 
gated, the  hispid  appendages  much  longer  than  the  stigmatic  portion.  Achenes 
linear,  elongated,  somewhat  3-angled  and  striate,  glabrous  or  rarely  hairy. 
Pappus  reddish-brown  or  fulvous,  of  copious  and  imiform,  slender,  rigid 
bristles. — Aplopappus  in  part. 

Involucral  bracts  with  broad  obtuse  tips 1.  P.  crocea* 

Involucral  bracts  acute  or  acuminate. 

Heads  mostly  solitary,  terminal,  rarely  1-2  smaller  ones  in  the  upper 
axils. 
Heads  large,  the  disk  more  than  2  cm.  in  diameter. 

Stem  and  involucre  villous       .         .         .         .         .         .         .     2.  P.  dementis. 

Stem  and  involucre  glabrate 3.  P.  integrifolia. 

Heads  smaller;  the  disk  less  than  2  cm.  in  diameter     .         .         .     4.  P.  uniflora. 
Heads  several  to  many,  paniculately  corymbose  or  racemiform       .     5.  P.  lanceolata. 

1.  Pyrrocoma  crocea  (Gray)  Greene,  Er^hea  2:  69.  1894.  Stems  stout 
and  erect,  commonly  3-5  dm.  high,  and  with  radical  leaves  (including  the 
petiole)  1-2  dm.  long:  cauline  leaves  ovate-oblong  to  lanceolate,  partly  clasp- 
ing: heads  mostly  solitary;  involucre  about  3  cm.  in  diameter;  the  bracts  ovate 
to  spatulate-oblong,  very  obtuse,  lax,  inner  with  scarious,  erose-denticulate 
margins:  rays  saffron-yellow,  sometimes  25  mm.  long:  achenes  narrowly  ob- 
long, nearly  as  long  as  the  pappus.  Aplopappus  crocea. — In  the  Colorado 
mountains. 

2.  PyrrocomaClementisRydb.  Bull.  Torr.  Bot.  Club  27:  625.  1900.  Stems 
1  or  more,  ascending,  1-2  dm.  high,  more  or  less  villous  as  is  also  the  in- 
volucre: lower  stem  leaves  Unear-oblong,  about  1  dm.  long,  glabrous  except 
the  ciUate  margin,  saliently  dentate;  the  upper  lanceolate  or  ovate-lanceolate, 
dentate  or  entire-margined:  heads  solitary;  disk  about  2.5  cm.  broad;  bracts 
all  foliaceous,  imbricated  in  3-4  series,  but  the  outer  almost  equaling  the 
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inner,  obkneeolate,  abruptly  aeirte,  TiDoas:  rays  10-12  mm.  long,  fan^it 
yellow:  aehenes  ^Muingly  strigoee-hirsute. — Colorado. 

3.  Pyiiocoma  integrifolia  (Porter)  Greene,  1.  c.  Stems  several  from  the 
eandex,  ascending,  1.5-2.5  dm.  high:  radical  leaves  (including  ^lort  petifC^ 
or  tapering  base)  7-15  cm.  long;  the  cauline  lanceolate,  or  the  small  uppermost 
linear:  heads  solitary  or  2  or  3  in  the  upper  axils;  involucral  bracts  narrowly 
oblong  to  linear-lanceolate,  some  loose  outo*  ones  usually  eouaHng  the  disk 
and  more  fohaceous:  rays  bright  yellow,  9-12  mm.  k»g:  acnenes  obkmg. — 
Mountain  meadows  of  WycMning  and  Montana. 

4.  Pyiiocoma  uniflora  (Hook.)  (^eoie,  L  e.  60.  Stems  1-2  dm.  high, 
ascending  or  erect,  sometimes  5-64eaved,  sometimes  ratho'  acapiform  or 
upp^  leaves  reduced  and  bract-like,  bearing  a  sectary  head,  rar^  1  or  2 
axillary:  leaves  lanceolate  or  sometimes  broader;  radical  5-8  cm.  long  and 
usuaUy  petioled:  invcducre  conmuHily  10-12  mm.  high,  and  the  haoLT  or 
oblong-lmear  bracts  all  of  same  length,  rather  loose,  outer  all  f oliaceous.  [P. 
inuloSles  (Hoc^)  Greene,  L  c;  P.  riUe^sa  Rydb.  L  c.  625;  P.  acuminata  Rydb. 
L  c] — ^Frequent  in  moist  saline  soils;  Montana  to  C<4orado  and  Utah. 

5.  Pyiiocoma  hmceokUa  (Hook.)  Greene,  1.  c.  69.  Habit  of  the  preceding; 
stems  generally  more  leafy  and  bearing  3^15  heads;  these  when  few  subcorym- 
bose,  when  more  numerous  racemosely  or  paniculately  disposed:  involucre 
10-15  mm.  high  (the  heads  varying  much  in  size);  the  bracts  rather  closely 
imbricated  in  3  or  4  unequal  smes,  lanceolate,  acutidi,  with  sh<^  g^eea  tips 
and  whitish  coriaceous  base;  out^-  successively  shorter,  occaac»al^  some  of 
them  longer  and  more  herbaceous.  [P.  Vaset/i  (Parry)  Rydb.  1.  c;  P.  lagojms 
Rydb.  BulL  Torr.  Bot.  Oub  32:  136.  1905.}— Safine  schIs;  Saskatchewan  to 
northern  C<^<xado  and  west  to  Nevada. 

13.  OOHOPSIS  Greene 

Plants  with  equably  leafy  uprigjbt  stems,  usually  tufted,  upon  a  figneoos 
caudex  or  crown.  Leaves  entire;  herbage  lanate-tomentulose  or  glabrous. 
Heads  in  a  terminal  fastigiate  cyme  or  soUtary,  disc<Hd  or  radiate.  Invo- 
lucres ovate  or  broader;  bracts  not  carinate,  but  flat  and  often  3-nervedy  im- 
bricated, subcoriaceous  and  with  green-herbaceous  tips  ending  in  a  cusp. 
Disk-cofoUas  subcyiindric,  with  5  rather  shcxt  t^^th.  Stamens  and  styles 
scarcely  exserted:  tips  of  the  latter  ovate  to  subulate,  shcxt^'  than  the  stig- 
matic  part.  Aehenes  mostly  gbbrous,  and  pappus  coarse,  rigid,  and  rather 
scanty. — ^This  genus  is  unique  in  that  each  of  its  species  is  seemingly  con- 
fined to  restricted  areas  and  is  singulariy  limited  as  to  habitat.  Aplopapput  in 
part. 

Dwarf  azid  somewhat  cae^itose,  Ie»  than  1  dm.  lucJi. 
Rays  6-10. 

Leaves  short  ''2-3  cm.) 1.  O.  mn^cmdfis. 

Leaves  long  (4-8  cm.j 2.  O.  i 

Rayleas 3.  O. ' 

Taller,  1-3  dm.  high;  sterna  few  to  many. 
Rayleas. 

Stems  nmneroTia,  fascicled,  branched;  heads  in  tenmnal  gjomer- 
nles. 

Leares  short  ^3-6  cm.) 4.  O.  Wardn. 

Leaves  long  (6-12  cm.) 5.  O.  i 

Stems  solitary  or  few;  heads  solitary 6.  O. 

Ra>-3  nimMroas 7.  O. 


1.  Oonopsts  multicanfis  (Xutt.)  Greene,  Pitt.  3:  45.  1906.  V«y  dwarf, 
tufted,  tomentulose.  but  ear^  giabrate  and  smooth;  stems  3-7  cm.  high,  from 
a  ligneous  caudex,  simple  or  fodked,  bearing  3  or  4  leaves  and  few  heads:  leaves 
narrowly  linear,  or  tbe  lowest  obscurely  ^>atulate,  2-3  cm.  long:  bnets  ol 
the  involucre  large  and  rather  few  (9-14),  ovate  to  obkmg-laneeoiaic^ 
cuspidate-acuminate,  marked  with  a  green  spot  below  the  slender  cusp,  or  the 
outermost  with  a  larger  fohaceoos  tip, — ''On  rocks,  mountains  oi  north- 
western  Wyoming." 
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2.  Oonopsis  argillacea  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  481.  1899. 
Tufted,  caespitose,  the  crowns  more  or  less  covered  with  the  bases  of  dead 
leaves;  stems  numerous,  3-8  cm.  long,  terminating  in  a  leafy  corymbose  in- 
florescence of  few  heads,  sparsely  lanate-pubescent  as  are  also  the  leaves: 
leaves  entire,  narrowly  to  broadly  linear,  pungently  acute,  4-8  cm.  long,  often 
overtopping  the  heads:  involucre  tomentose,  about  1  cm.  high;  the  bracts 
oblong-ovate,  acimiinate,  not  conspicuously  green-tipped:  rays  showy,  about 
10,  the  disk-flowers  twice  as  many:  achene  softly  pubescent,  oblong,  3-4  nmi. 
long.— On  barren  clayey  slopes  and  flats;  interior  Wyoming. 

3.  Oonopsis  Engelmannii  (Gray)  Greene,  1.  c.  Stems  1-2  dm.  high,  in 
tufts  from  a  subterranean  brancmng  caudex,  simple,  very  leafy  up.  to  the 
cymose-glomerate  heads:  leaves  all  narrowly  linear,  3-6  cm.  long,  only  2-3 
nam.  wide^  rigid:  bracts  of  the  involucre  regularly  imbricated  and  appressed, 
outer  similar  but  short,  all  abruptly  mucronate  or  short-cuspidate,  slightly 
greenish  below  the  tip. — Plains  of  Colorado  at  Hugo. 

4.  Oonopsis  Wardii  (Gray)  Greene,  1.  c.  46.  Dwarf;  fascicled  stems  10-15 
cm.  high:  leaves  3-6  cm.  long,  linear-lanceolate,  destitute  of  lateral  nerves: 
heads  10  mm.  or  less  long,  2  or  3  in  a  terminal  glomerule:  achenes  double  the 
length  of  the  scanty  pappus. — ^Wyoming,  "probably  in  the  southwestern  part." 

5.  Oonopsis  condensata  A.  Nels.  1.  c.  25:  376.  1898.  Stems  spreading, 
mostly  simple  below,  freely  and  fasciculately  branched  upward,  1.^2.5  dm, 
long,  very  leafy,  especially  above:  leaves  glabrous,  broadly  linear  to  narrowly 
oblanceolate,  1-nerved  or  often  3-nerved  at  base,  acute,  6-12  cm.  long:  in- 
florescence of  the  tufted  plant  as  a  whole  dense,  from  rounded  to  almost 
flat-topp>ed;  inflorescence  of  the  branchlets  a  close  glomerule  of  about  3  heads, 
often  overtopped  by  the  upper  leaves:  heads  rayless,  15-25-flowered,  10-15  mm. 
high;  involucral  bracts  lanceolate-acuminate,  nearly  equaling  the  flowers:^ 
achenes  striate,  flattened-clavate,  glabrous,  when  mature  6  mm.  long;  pappus* 
scanty,  about  equaling  the  achene. — ^In  gravelly  clay  soils  in  a  few  restricted 
localities;  Laramie  Plains,  Wyoming. 

6.  Oonopsis  monocephala  A.  Nels.  Bot.  Gaz.  31:  399.  1891.  Caudex 
woody,  the  branches  slender;  stems  1  or  more  from  each  branch  of  the  caudex, 
erect  or  £^scending,  1-2  dm.  high,  simple,  uniformly  leafy  from  base  to  summit, 
monocephalous:  leaves  glabrous  as  are  also  the  stems,  linear-oblong,  sessile, 
acute,  quite  uniform  in  size  and  shape,  &-S  cm.  long,  about  1  cm.  broad,  the 
uppermost  involucrating  the  large  head:  involucre  hemispherical,  about 
15  mm.  high;  the  bracts  oblong,  rather  abruptly  short,  acuminate-cuspidate, 
glabrous  but  for  some  ciliate  pubescence  on  tne  margins:  heads  rayless;  disk- 
flowers  very  numerous:  pappus  nearly  as  long  as  the  corolla-tube,  the  bristles 
widely  spreading  at  maturity;  achene  oblong,  about  3  mm.  long,  sparsely 
and  obscurely  glandular. — Known  only  from  the  type  locality,  Berwind, 
Colorado. 

7.  Oonopsis  foliosa  (Gray)  Greene,  1.  c.  Glabrous;  stems  erect  or  ascend- 
ing from  a  woody  base,  1.5-3  dm.  high,  corymbosely  branched  above,  leafy: 
leaves  oblong  or  linear-oblong,  sessile,  partly  clasping  at  the  base,  acute  with 
a  mucronate  tip,  entire  or  occasionally  somewhat  denticulate;  lower  ones 
5-7  cm.  long,  tapering  to  the  base;  upper  ones  clasping  by  a  broad  base: 
heads  terminating  the  leafy  branches,  globose,  2-3  cm.  in  diameter;  bracts 
in  3-4  series,  lance-ovate,  with  acuminate,  spiny  tips,  somewhat  villous- 
pubescent,  with  narrow,  scarious  margins:  rays  12-15  mm.  long,  lance-ovate, 
yellow:  pappus  a  little  shorter  than  the  corolla  and  rather  longer  than  the 
very  smooth  achene.  Aplopappiis  Fremontii. — On  clayey  plains  and  hills; 
upper  Arkansas  in  Colorado. 

14.  MACRONEMA  Nutt. 

Low  and  viscidly  pubescent,  much  branched  shrubby  plants,  the  fastigiate 
leafy  branches  terminated  by  sohtary  or  fastigiately  clustered  rather  large 
heads,  with  entire  sessile  leaves  and  yellow  flowers.  Heads  many-flowered, 
discoid  or  radiate;  disk-flowers  tubiuar,  perfect.    Bracts  of  the  involucife 
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few,  loose,  somewhat  in  2  series,  nearly  equal,  linear^ancedate,  l-nerved; 
the  exterior  mostly  with  fc^iaceous  spreading  tips,  ccMnmooly  with  1  or  more 
fohacaeous  bracts  at  tl]«  base  resembling  the  upper  leaves.  Receptacle  fiat, 
ahreolate.  Branches  of  the  style  much  exserted,  the  a{^)eiidages  elongated, 
subulate,  hirsute,  much  longer  than  the  flat  stigmatic  portion.  Achenes  large, 
much  c(»npressed.  Pappus  of  copious  somewhat  un^joal  scabrous  cajnllaiy 
bristles. — Apiapappus  in  part. 

Heads  radiate. 

Learea  obovate;  beads  several  .         .         .         .        .         .1.  M.  oboratixnu 

Leares  spatolate;  heads  solitary  .         .        .        .        .         •2.M.  grixkdeiioidea. 

Heads  discoid. 

Learea  oblaneeolate;  beads  solitary 3.  M.  discoideom. 

Leares  linear;  heads  sereral 4.M.  lineare. 

1.  Macronema  obovatum  Rvdb.  BuIL  Torr.  Hot.  Oub  27:  618.  1900. 
Glandular-puberulent,  2-3  dm.  hi^,  with  H^t  yellow  bark  on  the  branches: 
leaves  broadly  obovate,  1-2  cm.  long,  7-10  mm.  wide,  mucronate-cuspidate: 
heads  usually  2-3  together,  about  10  nmi.  hig^  and  8  mm,  broad;  the  bracts 
rather  firm,  oblong-linear,  abruptly  obcimeate-acute  at  the  apex,  unequal, 
imbricated  in  about  4  series:  rajrs  short,  4-5  nmi.  loaig,  about  10  in  number. — 
Known  only  frwn  type  locality.  City  Creek  Cafion,  Utah. 

2.  Macronema  grindelioides  Rydb.  Mem.  X.  Y.  Bot.  Card.  1:  2S4.  1900. 
A  much-branched  undershrub,  1-2  dm.  high;  young  branches  glandular- 
puberulent:  leaves  oblong  or  spatulate,  more  or  less  fl^^hy,  1-2  cm.  long,  ob- 
tuse or  mucronate,  finely  glandular-pubemlent,  and  with  a  more  or  less  craped 
margin:  h^ids  1-5  cm.  high;  the  bracts  rather  few,  the  outer  cmes  foliaceous, 
oblajQceolate,  acute,  mostly  l(mger  than  the  disk:  rays  6-12,  rather  ccoispic- 
uous,  often  1  cm.  long. — High  mountain  peaks;  northern  WycHning  to  Mon- 

'  tana  and  Idaho. 

3.  Macronema  discoidemn  Xutt.  Trans.  Am.  PhiL  Soc.  n.  7:  322.  1841. 
Branches  erect  from  a  woody  base,  1.5-2.5  dm.  high,  terete,  white-tomentose: 
leaves  spatulate-oblong,  obtuse,  apiculate,  15-25  mm.  long,  obscurely  3- 
nerved,  minutely  glandular  and  scabrous:  heads  single  or  few  in  a  corrmb, 
turbinate;  bracts  of  the  involucre  few,  subequal,  broadly  lance<^te,  glancfular, 
the  outer  ones  more  or  less  herbaceous:  h^ds  about  25-flowered:  rays  ncme: 
branches  of  the  style  very  long,  filifcnm,  much  exserted,  the  hispd  portion 
twice  as  long  as  the  stigmatic:  achenes  pubescent. — Mountains  <k  C<Jc«ado, 
Wyoming  (?),  and  westward. 

4.  Maax>iiema  lineare  Rydb.  1.  c.  With  the  habit  and  appearance  of  some 
Ckrygolhamni;  stem  erect,  about  1.5  dm.  high,  finelv  white-tomentose:  leaves 
numerous,  liouear,  acute,  glandular-puberulent,  bright  green:  heads  1-1.5  cm. 
high;  the  bracts  rather  few,  linear,  somewhat  foliaceous,  but  seldom  equaling 
th^  disk:  rays  none. — YeUowstone  Park  and  adjacent  Wyoming. 

4a.  Macronema  lineare  canescens  A.  Xels.  Leaves  2-3  cm.  long,  acute, 
lightly  canescent  and  nearly  or  quite  destitute  of  resinous  atoms:  involiieral 
bracts  very  finely  lanate. — Same  range. 

16.  STEHOTUS  Nutt. 

Dwarf  herbaceous  plants  with  linear  or  lancet^te,  1-3-nervcd,  rigid,  entne, 
alternate  or  crowded  leaves  and  middle-sized  heads  (rf  yellow  flowers.  In- 
volucre hemispherical;  the  bracts  oblcxig-ovate  to  orbicular,  l-no^ed,  mem- 
branaceous with  scarious  margins,  of  equal  or  moderately  unequal  U>nf^h^ 
closely  appressed  and  imbricated.  Heads  many-lowered,  radiate.  Rajrs 
8-12,  pistillate;  disk-corolla*  perfect,  dilated  toward  the  summit,  deeply 
5-toothed.  Style  branches  broad  and  flat.  Achenes  oblcmg-turbinate,  denseh' 
silky-villous.  Pappus  commonly  bright  white,  of  numerous  aoit,  unequalt 
densely  scabrous  capillary  bristles. — Apiopappus  in  part. 

Caespitoee;  leaves  linear,  crowded  <m  the  crowns;  stems  seapoae. 

Scabroos-irabeseent 

GlabroiM 
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Loosely  caespitose;  leaves  narrowly  to  broadly  oblanceolate;  etema  leafy. 
Caudex  branches  with  enlarged  crowns  sheathed  with  the  dead 

petioles 3.  S.  armerioides. 

Caudex  open  with  slender  naked  branches 4.  S.  latifolius. 

1.  SteiiotusacaiilisNutt.Trans.Am.Pha.Soc.IL7:  334.  1841.  Depressed- 
caespitose  from  a  multicipital  lignescent  caudex:  leaves  rigid  and  persistent, 
crowded  on  the  crown  of  the  caudex  and  a  few  on  the  scapiform  flowering 
stems,  spatulate  to  linear,  2-^  cm.  long,  mucronate,  more  or  less  3-nerve<l, 
commonly  scabrous:  scapiform  flowering  stems  3-12  cm.  high:  heads  mostly 
solitaiy,  many-flowered,  radiate;  bracts  of  the  involucre  ovate  to  ovate- 
lanceolate,  mucronately  acute  or  acuminate,  destitute  of  greenish  tips. — 
Shale  and  clay  slopes  and  cliffs;  Saskatchewan  to  Colorado  and  westward. 

2.  Stenotus  caespitosus  Nutt.  1.  c.  Habit  of  the  foregoing;  glabrous  or 
nearly  so:  leaves  crowded  on  the  crowns  of  the  woody  caudex,  narrowly 
lanceolate  or  linear,  acute,  3-nerved;  those  of  the  simple  or  branching  scapes 
3-4:  bracts  of  the  involucre  broadly  ovate,  acute,  membranaceous,  erose- 
ciliate,  imbricated  in  3  series:  appendages  of  the  style  subulate-linear,  mi- 
nutely pubescent.  Aplopajypus  acavlis  glabratiis. — Wyoming  to  Montana 
and  Nevada. 

3.  Stenotus  armerioides  Nutt.  1.  c.  Caespitose  and  rigid,  10-15  cm.  high, 
glabrous:  leaves  crowded  on  the  crowns  of  the  thick  woody  caudex  and  on 
the  lower  part  of  the  stem,  elongated  spatulate-linear,  obscurely  3-nerved; 
those  of  the  peduncle  1-2:  bracts  of  the  involucre  roundish-oval,  very  obtuse, 
coriaceous,  with  abrupt  scarious  margins  and  greenish  tips,  closely  imbri- 
cated, somewhat  in  3  series:  style  with  short  and  thick  lanceolate  appendages. 
[S.falcatus  Rydb.  Bull.  Torr.  Bot.  Club  27:  616.  1900  (?).]— Dry  cliffs  and 
shale  slopes. 

4.  Stenotus  latifolius  A.  Nels.  Bot.  Gaz.  37:  266.  1904.  Caudex  woody, 
with  nimierous  slender,  naked  branches;  herbaceous  stems  slender,  leafy, 
monocephalous,  10-15  cm.  high,  naked  pedunculate  above,  glabrous  but  ob- 
scurely glutinous:  leaves  glabrous,  slightly  glutinous,  acute  or  apiculate, 
3-nerved;  the  crown  leaves  not  persistent,  small,  spatulate,  7-12  mm.  long; 
stem  leaves  longer,  several  (5-7),  the  lowest  broadly  spatulate-cuneate,  the 
upper  broadly  oblong  to  lanceolate,  2-3  cm.  long:  heads  10-12  mm.  high; 
the  bracts  in  3-4  series,  oblong,  abruptly  acute,  light  green  with  narrow 
scarious  margin:  rays  several,  rather  short:  pappus-bristles  slender,  white, 
about  as  long  as  the  somewhat  angled  canescent  achene. — ^In  the  mountains 
of  Utah. 

16.  TONESTUS  A.  Nels. 

Low,  herbaceous  perennials  from  woody  roots,  having  a  short  more  or  less 
branched  subligneous  caudex.  Stems  simple,  a  few  to  several  centimeters 
high,  leafy  throughout,  monocephalous.  Leaves  herbaceous,  obscurely  3- 
nerved,  spatulately  tapering  to  a  short  margined  petiole.  Heads  relatively 
large  (15-25  mm.  broad);  the  involucral  bracts  herbaceous,  in  about  2  loosely 
imbricated  rows,  usuaUy  with  1-several  outer  foliaceous  ones.  Rays  conspic- 
uous, 10  or  more;  the  disk-flowers  more  nimierous.  Pappus  soft  and  white, 
equaling  the  corolla.  Style  tips  slender,  subulate-elongated.  Achenes  gla- 
brous or  pubescent. — AplopappiLS  in  part. 

Stems  very  short  (1-5  cm.);  involucral  bracts  obtuse     .        •        .        •     1.  T.  pygmaeus. 
Stems  slender,  5-15  cm.  long;  involucral  biaoto  acute     .        .        •        .    2.  T.  Lyallii. 

1.  Tonestus  pygmaeus  (T.  &  G.)  A.  Nels.  Bot.  Gaz.  37:  262.  1904.  Soft- 
pubescent  or  glabrate,  not  viscid  or  glandular:  leaves  linear-spatulate  to 
spatulate-oblong:  involucral  bracts  oblong,  outer  ones  foliaceous  and  loose, 
very  obtuse,  equaling  the  thinner  innermost:  achenes  pubescent. — Alpine 
region  of  the  Colorado  and  the  Wyoming  Mountains. 

2.  Tonestus  Lyallii  (Gray)  A.  Nels.  1.  c.  Rather  taller,  larger-leaved, 
viscid-puberulent:  leaves  obovate-spatulate  to  oblanceolate:  involucre  glan- 
dular; the  bracts  lanceolate,  acute,  sometimes  2  or  3  outermost  oblong  and 
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more  fobaeooos:  arhfiieg  aod  OFaries  gjabtoua  or  neulf  ao. — ^Alpine;  Col- 
OEado  to  MantAoa  aod  Oregao. 

17.  PETRADORIA  Qneut 

Stems  knr,  rigid,  tufted  on  a  ]ow-bnnehed  caodez.  LeaTes  finear  or  nsr- 
tfhdy  kDoeolate,  ri^pd,  tapping  to  both  ends,  S-oenrod.  Heads  few-aereral, 
3-4  together  and  disposed  in  a  rather  fiat-tof^wd  eotymb.  Inrohicral  braclB 
in  nKn>e  or  less  distinct  vertical  rows.  Achenes  cjlindrie,  gjbbroos,  disdnetJ^ 
10-striate. — Apiopapput  in  part. 

1.  Petrailaria  pnmila  (Xutt.)  Greesie,  Erythea  3:  13.  1S95.  Dwarf, 
1-2  dm.  high,  many-stemmed  from  a  woody  cae^Ktose  candex,  ^tabroas 
tfaroa^out,  pmictate,  somewhat  resanous:  radical  letves  petiofed,  5-10  cm. 
loag:  cyme  glomerate-fastigiate:  heads  narrow!^  oblong;  invohicnd  bracts 
rigid,  somewhat  carinate,  and  with  small  green  tqia. — Stony  ridges  and  hiUs; 
from  Texas  throo^  our  range  to  Oregon. 

18.  ORBOCHRTSUM  Rydb. 

Plants  with  sloider  horizontal  rootstock,  leafy,  Tiscid-pabenilent  abore. 
Involucral  bracts  oblong,  pale,  rather  obscin^  1-ribbed,  chartaoeous  or  the 
outer  foliaceous,  in  about  3  moderately  unequal  ranks.  Rays  several,  short. 
IXisk-corollas  narrowly  trumpet-diiaped,  deeply  5-toothed.  Style-appendages 
lanceolate,  longer  than  the  stigmatic  portion.  Achenes  an^ed.  Fappos 
white  or  slightly  tawny,  of  soft  scabrous  bristles. — Apiopapput  in  part. 

1.  Oreocfarysmn  Parryi  (Gray;  Rydb.  Bull.  Torr.  Bot,  Club  33:  152.  1906. 
Green  and  ahnost  glabrous,  puberulent,  and  somewhat  viscid  above;  stems 
2-4  dm.  hi^:  leaves  oblcmg-obovate  and  spatulate,  or  the  iq>per  obkng- 
lanceolate,  thinnjah,  5-10  cm.  long:  heads  about  12  mm.  high,  rather  no- 
max>u5;  involucral  bracts  oblong,  obtuse,  pale,  and  in  about  3  moderat^y 
unequal  ranks:  flowers  pale  vellow.  Aplopappus  Panyu — ^In  the  moontaiiiB 
of  Colorado,  WycHning,  and  Utah. 

19.  SOLIDAGO  L.    Goldexsod 

Perennial  herbs  with  alternate  leaves.  Heads  small,  the  raeeme-^ike  clos- 
ters  aggregated  in  a  pyramidal  or  ^ike-hke  panicle  or  thyrsus,  or  in  aooie  of' 
our  species  the  heads  corymbose.  Bracts  of  the  invcrfucre  usually  thin  or 
chartaoeous,  imbricated  in  2  or  more  aeries.  Both  ray  and  disk-flowers 
yellow.  Pappus  a  single  series  of  scabrous  and  mostly  equal  caqwllajy  brirtlo^ 
usually  dull  white,    .\chene5  terete  or  angular,  5-10-nerved. 

Imroliierai  bracts  ixO\  lonsitodinany  striate. 

Bays  usually  fever  than  the  disk-flowers;  reeeptade  aMveolate; 
infloreAcexice  r&oezxKise  or  paniculate, 
dabrous,  or  pubeseecit  tiaog.  the  veins  and  on  the  maisina  of  the 
leaves,  or  of^en  sofnevfaat  puberulent  but  not  einereoaB, 
scabrous,  or  hirsute. 
Leaf-blades  ::ot  triple-veined. 

Stems  tall    4-%  dm.  ;  leaves  pale         .....       L.  flLpalfida. 
Stems  rather  low    1—4  dm.);  leaves  nsoalijr  dnk  green« 

Involucre,  bracts  acute  er  acaminate  .         .       2.  8. 4 

Involucral  bracts  linear-laneeolate  or  linear-oblong,  ob- 
tuse. 
Leaves  merely  scabroas  on  the  marsin  .       3.  S. 

Leaves  cuiate  on  the  margin  fwpfciany  towaids  the 

base 4.8. 

Leaf-blades  trrple-veined. 


Stem  leaves  ob'.aneeolate.  often  Darrowly  so.  the  tmpermost 
usually  linear;  plant  mostly  leas  than  4  dm.  m^  (1-4 


dm,  . 

Hea.is  4-€  mm.  high;  plants  not  tufted 
Heads  5-7  mm.  faich;  pianu  tofled 
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Stem  leaves  lanceolate;  plants  usually  more  than  4  dm.  high 
(4-10  dm.). 
Nearly  or  quite  glabrous;    the   leaves  ample,   usually 

broadly  lanceolate  and  sharply  serrate                      .      7.  S.  serotina. 
Glabrate  or  puberulent;  the  leaves  numerous,  usually  nar- 
rowly lanceolate,  subentire  or  serrate  above  the  mid- 
dle     8.  S.  elongata. 

Pubescent  at  least  above,  usuallv  on  both  stem  and  leaves. 
Stem  and  leaves  more  or  less  hirsute,  often  scabrous  and  then 

somewhat  canescent 9.  S.  canadensis. 

Stem  and  leaves  densely  canescent. 

Plants  rather  tall  (3-6  dm.);  inflorescence  usually  foliar- 
bracted. 
Panicle  usually  long  and  narrow;  involucral  bracts  obtuse    10.  S.  pulcherrima. 
Panicle  usually  short  and  broad;  involucral  bracts  acute. 

Floral  bracts  ovate  to  lanceolate  .         .         .         .11.8.  mollis. 

Floral  bracts  lanceolate  to  linear  .         .         .         .     12.  S.  trinervata. 

Plants  mostly  low  (1-3  dm.),  finely  cinereous    .         .         .13.  S.  nana. 
Rasrs  more  numerous  than  the  disk-flowers;  receptacle  fimbriolate; 
inflorescence  corymbose. 

Leaves  linear,  dark  green 14.  S.  occidentalis. 

Leaves  narrowly  oblong-lanceolate,  pale  green    .         .         .         .     15.  S.  camporum. 
Involucral  bracts  longitudinally  striate;  the  heads  in  a  congested 

corymb 16.  S.  rigida. 

1.  Solidago  pallida  (Porter)  Rydb.  Bull.  Torr.  Bot.  Club  33:  153.  1906. 
Stout,  erect,  3-8  dm.  high:  leaves  ovate  to  lanceolate,  thick  and  coria- 
ceous, with  prominent  veins,  pale  or  whitish:  thyrsus  narrow,  of  numerous 
narrow  spike-like  clusters,  rather  showy:  heads  5-8  mm.  high;  the  bracts 
firm,  narrowly  oblong,  very  obtuse.  (5.  sveciosa  pallida  Porter,  Bull.  Torr. 
Bot.  Club  19:  130.  1892.)— Infrequent;  Colorado. 

2.  Solidago  corymbosa  Nutt.  Trans.  Am.  Phil.  Soc.  7:  328.  1840.  Nearly 
or  quite  glaorous,  1-3  dm.  high:  leaves  firm  and  finely  veined,  entire  or  spar- 
ingly serrate;  stem  leaves  ciliate  at  base,  oblong-lanceolate;  the  radical  obovate 
and  narrowed  into  a  petiole:  heads  rather  large,  7-9  dm.  high,  generally  few, 
in  1  or  more  rounded  or  corymbiform  clusters;  bracts  Of  the  involucre  about 
as  long  as  the  flowers,  acute:  rays  numerous  and  conspicuous.  S.  midtiradiaia 
scopidorum.  [S.  scopidorum  (Gray)  A.  Nels.  Bot.  Gaz.  37:  264.  1904;  jS. 
ciliosa  Greene,  Pitt.  3:  22.  1896;  S.  rubra  and  S.  laevicaidis  Rydb.  1.  c.  33: 
649.  1904.] — In  the  mountains  of  our  range. 

3.  Solidago  decumbens  Greene,  Pitt.  3:  161.  1897.  Stems  clustered  about 
the  summit  of  a  strong  perpendicular  root,  stout,  decumbent,  1-4  dm.  high, 
usually  dark  red,  sparsely  puberulent,  as  is  also  the  foliage:  lowest  leaves 
spatulate-obovate  to  oblanceolate,  obtuse  or  acutish,  more  or  less  distinctly 
serrate  toward  the  summit;  upper  cauline  leaves  similar,  but  few  and  reduced, 
all  scabrous  on  the  margin:  inflorescence  interruptedly  thyrsoid:  heads  large; 
bracts  of  involucre  linear,  obtusish,  of  firm  texture  and  carinate-nerved,  form- 
ing about  3  series,  the  outer  and  shorter  subulate-linear  rather  than  linear: 
achenes  subcylindric,  strigose-hispidulous;  pappus  very  strongly  barbellate- 
scabrous.  S.  humilis  nana.  (S.  oreophila  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1: 
387.  1900,  is  merely  the  larger  form  trom  the  lower  stations.) — ^Frequent  in 
alpine  and  subalpine  stations  throughout  our  range. 

4.  Solidago  dilatata  A.  Nels.  Bot.  Gaz.  30:  196.  1900.  Stems  simple,  or 
branched  above,  rather  stout,  glabrous,  4-6  dm.  high:  leaves  glabrous,  con- 
spicuously reticulate- veiny  below,  minutely  scabro-ciliate  on  the  margins; 
basal  leaves  oblong-spatulate  to  elUptic,  tapering  into  a  broad  margined 
petiole  which  is  sometimes  as  long  as  the  blade,  either  closely  or  remotely 
serrate,  mostly  obtuse  at  apex,  10-15  cm.  long;  the  stem  leaves  numerous, 
sessile,  mostly  small  (2-3  cm.):  inflorescence  nearly  glabrous,  the  lower  pe- 
dunculate branches  leafy-bracteate:  heads  about  6  mm.  high;  involucral 
bracts  in  about  3  rows,  the  2  inner  rows  subequal,  minutely  ciliate  on  the 
margins,  hnear,  most  of  them  obtusish  and  slightly  dilated  upwards:  rays 
8-10,  conspicuous:  achenes  short  and  lightly  pubescent. — ^Authentic  speci- 
mens from  type  locality  only,  Yellowstone  Park. 

5.  SoUdaeo  missotiriensis  Nutt.  Joum.  Acad.  Phila.  7:  32.  1834.  Stem 
rather  slender,  2-4  dm.  or  more  high:  leaves  firm  or  thick;  those  of  the  stem 
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fleaeOey  acuminate  at  apex,  narrowed  at  base,  5-10  cm.  long,  very  roo^i- 
mai^gined,  entire,  or  sparingly  serrate  with  low,  sharp  teeth;  the  basal  and 
lowest  ones  larger,  spatulate,  petioled:  heads  5-6  nmi.  high;  bracts  of  the  in- 
volucre oblong,  gre^iish-tippcxi,  obtuse,  or  the  iana  acute,  thick:  rays  6-13, 
short.  {S.  glaberrima  Rydb.  in  FL  Col-  348.  1896.) — Coming  into  our  range 
from  the  prsiiie  States  to  the  eastward. 

6.  Solidago  condnna  A.  Nek.  Bull.  Torr.  Bot.  dub  25:  377.  1898.  Stems 
tufted,  often  numerous,  glabrous,  1.5-4  dm-  hi^:  root  leaves  narrowly  ob- 
lanoeolate,  8-15  cm.  long;  stem  lesLves  narrowly  oblong  or  oblanoedate.  those 
of  the  inflorescence  small  and  linear;  all  the  leaves  obscurely  scabro-ciliate  cm 
the  margins,  usually  a  few  of  them  showing  slight  serrations,  triple-nerved, 
but  the  lateral  ones  often  inccxnplete  ch-  obscure:  heads  about  5  mm.  high, 
very  numerous,  closelv  fasti^te-giomerate;  bracts  of  the  invc^ucre  oblong, 
subacute  CH"  obtuse,  thm-margined,  greraiish  down  the  middle:  rays  pmall,  5-9: 
di^'flowers  10-15.  S.  mUsaurieruis  extraria. — ^Frequent  in  the  foothills  and 
mountains;  New  Mexico  to  the  Canadian  Rocky  Mountains. 

7.  Sofidago  serotina  Ait.  Hort.  Kew  3:  211.  1789.  Stem  stout,  ^18  dm. 
hi^  very  smooth  and  glabrous  up  to  or  near  the  ample  panicle,  &(»netinies 
glaucous:  leaves  commonly  ample,  lanceolate  or  broader,  8-15  cm.  long, 
sharply  and  salient ly  serrate,  in  the  typical  plant  ^abrous  both  sides:  heads 
crowded,  rather  large,  6-7  mm.  Icmg;'  bracts  of  the  involucre  broadly  linear 
or  linear-oblong:  rays  7-14,  moderately  large  and  con^icuous.  [S.  PiUheri 
(Xutt.j  Rydb.  in  Fl.  Col.  L  c] — Colorado  to  Montana  and  thoioe  across  the 
continent. 

8.  Solidafo  ek>ngata  Xutt.  Trans.  Am.  Phil.  Soc.  7:  327.  1841.  St^ns 
rather  slender,  3-8  dm.  high,  anooth  or  minutely  pubescent,  strict:  leaves 
lanceolate,  acute  or  acimiinate  at  both  ends,  sparin^y  serrate,  nearly  ^abrous, 
obscurely  3-nerved:  panicle  elongated,  virgate  or  nairowly  pyramidal,  1-2  dm. 
long,  tbe  racemes  at  length  scMnewhat  spreading:  bracts  of  the  involucre 
linear-subulate:  rav-s  small  and  slender:  achenes  pubescent.  (5.  polypkyUa 
and  S.  serra  Rydb.  Bull.  Torr.  Bot.  Oub  31:  650.  1904.)— Mostly  in  dry 
groimd;  throughout  our  range  and  far  northwestward. 

9.  Sofidago  canadensis  L.  Sp.  PI.  878.  1753.  Stems  4-12  dm.  hii^,  from 
scabrous-  or  cinereous-puberulent  to  hirsute:  leaves  mostly  lanceolate,  pu- 
berulent,  pubescent,  or  neariy  g^brous,  sharply  serrate  or  the  upper  entire, 
veiny,  and  with  lateral  ribs  prolonged  parallel  to  the  midrib:  h^ds  small, 
ordinarily  only  4-5  mm.  long;  bracts  of  the  involucre  small  and  pale,  narrowly 
linear,  acutish  or  obtuse:  rays  9-16,  more  numerous  than  the  disk-lowers. — 
Common  and  very  variable;  frcmi  New  Mexico  to  Montana  and  to  the  Atlantic 
States. 

9a.  Sofidago  canadensis  procera  (Ait.)  T.  &  G.  Fl.  2:  224.  1841.    Leaves 
less  serrate,  sometimes  all  entire,  cinereous-pubescent  with  short-s^ipresBed ' 
hairs. — Range  of  the  species. 

96.  SoUda^o  canadensis  scabriuscula  Porter,  Mem.  Torr.  Chib  5:  318. 

1894.  Leaves  shorter,  sp>aringly  serrate  or  entire,  rou^  above,  rugose  be- 
neath: heads  usually  larger.  [S,  scabriuwida  (Pcnter)  Rydb.  L  c.  33:  153. 
1906-] — Range  about  the  same  as  the  species. 

9c.  Sofidago  canadensis  gilvocanescens  Rydb.  Contrib.  Nat.  Herb.  3:  162. 

1895.  Only  2-4  dm.  hi^,  leafy,  canescoit,  pale  or  yellowish:  leaves  rranotely 
serrate  or  entire:  inflorescence  crowded.  {S.  gHweemeseen*  Rydb.  Bull.  Torr. 
Bot.  Qub  33:  153.  1906.)— On  the  dry  {dams;  Colorado  and  Wyoming  to 
Nebraska. 

10.  Sofidago  pukhemma  A.  Nels.  1.  c.  42.  Closely  cinereous-puberulent 
throughout;  stems  tufted,  diffusely  spreading,  6-8  dm.  long:  lower  stem  leaves 
very  narrowly  c^lanceolate,  obscurely  3-nerved,  entire,  6-12  cm.  long;  upper 
leaves  oblong;  those  c^  the  long,  virgate,  secund  inflorescence  regularly  re- 
duced but  1^-like  except  at  the  summit  where  they  become  mere  bracts: 
panicle  narrow,  racemose,  2-4  dm.  long,  the  ^c»t  crowded  branches  aeorpioid: 
heads  about  6  mm.  high;  bracts  of  the  involucre  oblong-eUiptic,  obtuse,  f^ 
brous,  greenish  with  thin  colorieas  margins:  rays  usually  5,  small,  spitubte; 
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disk-flowers  10  or  fewer:  achene  closely  puberulent,  cylindrical.  S,  nemoralia 
as  to  our  range.  {S,  radulina  Rydb.  1.  c.  31:  650.  1904.) — ^Frequent;  Col- 
orado to  Montana. 

11.  Solida|[o  mollis  Bartl.  Ind.  Sem.  Goett.  5.  1836.  Stems  rigid,  stout, 
low,  canescent  or  slightly  scabrous,  1.5-3  dm.  high:  leaves  pale,  canescent  or 
rough,  entire  or  dentate,  strongly  3-nerved,  oblong,  ovate,  or  oblanceolate; 
the  lower  petioled,  5-7  cm.  long,  6-25  mm.  wide,  obtuse;  the  upper  sessile, 
smaller:  heads  4-6  mm.  high,  somewhat  or  scarceljr  secund  on  the  short 
branches  of  the  erect,  dense  panicle:  bracts  of  the  involucre  oblong:  rays 
5-9:  achenes  pubescent.  S.  nemoralis  incana. — In  the  eastern  part  of  our 
range  to  the  Dakotas,  Nebraska,  and  Texas. 

12.  Solidago  trinervata  Greene.  Pitt.  3:  100.  1896.  Stems  decumbent  and 
ascending,  from  branching  and  widely  spreading  horizontal  rootstocks; 
herbage  cinereous-scabrous:  leaves  widely  spreading,  linear-lanceolate,  entire, 
very  acute,  many  of  them  distinctly  triple-nerved,  mostly  5-8  cm.  long: 
panicle  of  unilateral  racemes  rather  lax:  bracts  of  the  involucre  in  few  series 
and  acutish,  glabrous  and  conspicuously  green-tipped:  achenes  hispidulous. 
— ^Frequent  in  the  dry  cafions  of  the  foothills  throughout  our  range. 

13.  Solidago  nana  Nutt.  1.  c.  Stems  1-3  dm.  high,  canescent  with  minute, 
dense  puberulence,  not  scabrous  in  age:  leaves  mostly  obovate  or  spatulate 
and  entire,  small:  heads  5-6  mm.  long,  rather  broad,  few  or  numerous  in  an 
oblong  or  corymbiform  panicle,  not  at  all  secund;  bracts  of  the  involucre  oval 
or  oblong,  very  obtuse:  rays  5-9,  often  more  numerous  than  the  disk-flowers. 
— In  the  mountains  and  on  the  high  dry  plateaus;  New  Mexico  to  Montana 
and  to  Arizona  and  Nevada. 

14.  Solidago  occidentalis  Nutt.  T.  &  G.  Fl.  2:  226.  1842.  Stems  4-10  dm. 
high,  paniculatelv  branched  above:  leaves  very  numerous,  linear,  1-3-nerved, 
more  or  less  finely  punctate,  glabrous,  the  margins  obscurely  scabrous:  heads 
in  corymbose  clusters,  4-5  mm.  high;  bracts  of  the  involucre  chartaceous, 
linear-lanceolate:  rays  16-20;  disk-flowers  8-12.  (Euthamia  ocdderUalU 
Nutt.) — Wet  ground;  New  Mexico  to  Montana  and  to  the  Pacific  States. 

15.  Solidago  camportmi  (Greene)  A.  Nels.  Stems  simple  or  paniculately 
branched  above,  3-6  dm.  high,  whitish,  striate,  glabrous:  leaves  Ught  green, 
narrowly  oblong  to  lance-linear,  l-nerved,  or  the  lateral  nerves  faint,  mar- 
ginally serrulate-scabrous,  so  also  the  midvein  above,  but  the  lower  tace  of 
the  leaf  wholly  glabrous,  strongly  and  closely  punctate  on  both  faces:  inflo- 
rescence somewhat  fastigiate,  branchlets  and  pedicels  with  remotely  scabrous 
angles:  heads  not  densely  glomerate;  bracts  of  involucre  thinnish,  yellowish 
throughout,  obtuse  or  acute.  S.  lanceolaia.  (EiUhamia  camporum  Greene, 
Pitt.  5:  74.  1902.) — ^Eastern  Colorado  and  Wyoming  to  Minnesota  and  the 
Dakotas. 

16.  Solidago  rigida  L.  Sp.  PI.  880.  1753.  Stem  stout,  simple,  or  branched 
above,  densely  rough-pubescent  or  hoary,  3-15  dm.  high:  leaves  thick,  rigid, 
often  obtuse,  rough  on  both  sides;  the  upper  sessile,  clasping  and  rounded  or 
sometimes  narrowed  at  the  base,  3-5  cm.  long,  mostly  entire;  lower  and  basal 
leaves  long-petioled,  sometimes  3  dm.  long  and  7  cm.  wide,  entire  or  serru- 
late: heads  8-10  mm.  high,  many-flowered,  in  a  terminal  dense  corymbose 
cyme;  involucre  broadly  campanulate,  the  bracts  oblong,  obtuse,  the  outer 
pubescent:  ravs  6-10,  large:  achenes  glabrous,  10-15-nerved.  (Oligoneuron 
rigidum  Small,  Fl.  S.  E.  U.  S.  1188.  1903;  0.  canescena  Rydb.  BuU.  Torr. 
Bot.  Club  31:  652.  1904;  S.  rigida  hwmlis  Porter.)— The  eastern  part  of  our 
range  and  far  eastward  and  southward. 

20.  TOWNSBNDIA  Hook. 

Annual,  biennial,  or  perennial  herbs,  often  tufted,  acaulescent  or  caulescent 
(simple  or  branched  from  the  base).  Heads  large;  the  pink,  purple,  or  whitish 
rays  in  1  series,  rather  long,  pistillate,  sometimes  infertile;  disk-flowers  per- 
fect, with  tubular-obconic  5-toothed  corollas.  Branches  of  the  style  lanceo- 
late, acutish,  hairy  towards  the  ends.   Involucres  hemispherical  or  subglobose, 
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of  immeroas  rather  large,  imbricated  and  appreaaed,  aeanousHziargiiiedy 
iaeerate-fringed  and  often  tinted  scales.  Acheoes  flattened,  jmbeaeent  or 
glabrous,  2-3'n»^ed.  Pappus  ol  numerous  stout  barbeOate  bristles,  that  of 
the  ray  commonly  shorter,  or  reduced  in  part  or  wboOj  to  short-sobulate 
bristles  or  little  scales. 

BofCta  of  the  iavohiere  arnminate;  boda  iTge,  when  expandrH  4-5  cm. 
or  0K>re  broad. 
Stems  evident,  0.5-^  dm.  high. 
Erect,  ample  at  least  below. 

Perennial;  stems  slAbrate,  moooeephaloos  .         .       1.  T.  fiiiiiii  — 

Biennials;  stems  einereoos-eaneaeent. 

Pappus  of  two  subulate  awns  and  a  eirde  of  sbort  aqnaakeOae      2.  T.  *nritw%im 
Papposof  both  ray- and  disk-flowers  ploriaetoee    .  3.  T.  Pkrryi. 

Divaricately  branched  from  the  base 4.  T.  srandifloca. 

Stemleas,  or  stems  less  than  5  cm.  lone. 

Cinereoos-pobeseent 5.  T.  i 

WooUy-canescent 6.  T. 

Bnets  of  the  invoiocre  acute  (not  aeuminnte)  or  obtuse;    heads 
smaller,  when  expanded  usually  only  2-3  cm.  broad. 
Leafy  stems  evident,  at  maturity  a  few  em.  to  1  dm.  or  more  long; 
the  whole  plant  more  or  less  canescent. 
Winter  anni»la  or  biennials,  branched  from  the  crown  of  the  tap- 
root. 
Inrcrfucral  bracts  cinereous-caneseent  on  the  back    .  .       7.  T.  WataaoSL 

Inrohicral  bracts  green  but  often  stricilloee  on  the  back. 

Diminutive  plants  with  almost  fiUlform  stems  and  roots; 

heads  few 8.  T.  Fendleri. 

Stouter  stems  and  roots;  heads  several  to  many  .  .       9.  T.  strigoaa. 

Perennial  with  compact  branched  caudex 10.  T.  mt^r*n_ 

Stemleas.  or  the  stetna  very  short  (1-3  cm.)  even  at  maturity. 
Pale-pubescent;  the  leaves  often  surpassing  the  sessile  heads. 

Cinereous  with  appressed  pubeaeence  or  i^abrescent  .  11.  T.  exacapa. 

White  with  kmg  hne  wool  12.  T.  spathuiata. 

Green  but  often  more  or  leas  strigiBooe.  especially  when  young. 
Achenes  pubescent  (jdochidiate-capitelJate}. 

Caudex  branched  ^beads  several);  involucral  bracts  acute      .     13.  T.  gi^h^lW 
Caudex  simple  (heads  usually  solitary);  involucral  bracts  ob- 
tuse         14.  T.  RothrockS. 

Achenes  glabrous 15.  T.  dejecta. 

1.  Townsendia  formosa  Greene,  Leaflets  1:  213.  1906.  P^^miial,  from  a 
branched  caudex,  the  sterile  branches  ending  in  a  rosette  of  leaves,  the  others 
in  a  stout,  upright,  leafy,  monocef^ialous  stem:  basal  leaves  cuneately  to  spato- 
lately  obovate,  ver^  obtuse,  entire,  2-4  cm.  long,  of  thin  texture,  glabrous, 
except  as  to  the  ciliolate  margins;  those  of  the  stem  numerous,  spatulate- 
oblong:  heads  large,  4-5  cm.  broad  from  tip  to  tip  of  the  broad  pwrple  rays; 
bracts  of  involucre  oblong  to  lanceolate,  thin,  broadly  scarious-margined. 
{T.  pinetarum  Greene,  in  herb.) — Mountains  of  New  Mexico,  and  probably  in 
Colorado. 

2.  Townsendia  exhnia  Gray,  PL  Fendl.  70.  1848.  Stems  erect,  simple  or 
sparingly  branching,  1-3  dm.  hi^:  leaves  spatulate  or  the  upper  lanceolate: 
bead  sparinglv  leafy-bracted  or  naked  at  base;  involucral  bracts  ovate- 
lanceolate  and  somewhat  rigidly  cuspidate-acuminate,  whitish-scarious  with 
green  center:  rays  blue  or  purplish:  achenes  broadly  obovate,  almost  cartilagi- 
nous, glabrate  <^sprinkled  with  a  few  short  and  obscure  ^ochidiate-tipped 
hairs);  pappus  wholly  persistent,  of  2  subulate  at  length  corneous  stout  awns 
which  are  rather  shorter  than  the  achene  (scHnetimes  wanting  in  the  ray),  and 
a  circle  of  rigid  souamellae  which  are  mostly  eorooiform-ccRicreted  at  base 
and  rigid  in  age.  (T.  VreeUmdii  Rydb.  Bull.  Tan.  Bot.  Club  28:  22.  1901,)— 
Mountain  sides;  Colorado  and  New  Mexico. 

3.  Townsendia  Psarryi  Eaton,  Am.  Nat.  8:  212.  1874.  Peromial  or  bien- 
nial, canescent ly  pubescent;  the  caudex  very  ^ort:  leaves  rosulate,  cbowmJ^ 
spatulate,  often  apiculate,  tapering  into  a  petiole:  peduncles  stout,  5-15  cm. 
lon^  solitarv  or  several,  somewhat  leafy  below,  naked  above  and  bearing 
single  large  neads:  bracts  of  the  involucre  in  3  or  4  series,  lanceolate,  acute, 
herbaceous,  with  scarious  lacerate-ciliate  margins,  the  inner  ones  acuminate: 
rays  bright  blue,  double  the  length  o(  the  involucre:  pappus  the  same  in  rays 
and  disk,  persistent,  of  stout  and  unequal  barbellate  oristlefl^  a  little  looger 
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than  the  achenes. — Mountains  of  northwestern  Wyoming  and  in  those  of 
Idaho  and  Montana. 

4.  Townsendia  grandiflora  Nutt.  Trans.  Am.  Phil.  Soc.  7:  306.  1841. 
Perennial  from  a  long  woody  root,  branching  at  the  base  and  sometimes  also 
above,  pubescent,  or  at  length  glabrate,  5-20  cm.  high:  leaves  Unear  or 
linear-spatulate,  3-7  cm.  long,  canescent:  heads  3-4  cm.  broad,  solitary  at 
the  ends  of  the  branches;  involucre  hemispheric,  the  bracts  scarious-margined, 
lanceolate,  conspicuously  aciuninate:  rays  violet  or  purple:  pappus  of  the  ray- 
flowers  a  crown  of  short  scales,  that  of  the  disk-flowers  of  ngid  bristles  longer 
than  the  achene. — Wyoming  to  Nebraska  and  New  Mexico. 

5.  Townsendia  alpina  (Gray)  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  390.  1900. 
Allied  to  the  foregoing  but  nearly  or  quite  stemless  and  more  pubescent  and 
cinereous:  leaves  small,  only  10-15  mm.  long:  bracts  of  the  involucre  short- 
acuminate:  rays  rose-purple  or  pink. — Probably  very  rare;  high  mountains, 
in  northwestern  Wyoming  and  adjacent  Idaho  and  Montana. 

6.  Townsendia  condensata  Parry,  1.  c.  213.  Very  lanuginous  with  long 
and  soft  arachnoid  hairs,  the  spatulate-obovate  leaves  rosulate-crowded 
around  the  large  and  broad  sessile  heads,  the  whole  forming  a  globular  or 
hemispherical  woolly  tuft  3-4  cm.  hi^  and  surmounting  a  slender  stoloni- 
form  caudex:  bracts  of  the  involucre  linear  and  soft,  with  a  weak  attenuate 
apex,  all  nearly  equal  in  length:  rays  100  or  more,  narrow:  pappus  of  ray  and 
disk  plurisetose  and  long. — Wyoming,  on  a  high  alpine  peak  of  the  Owl  Creek 
range. 

7.  Townsendia  Watsonii  Gray,  Proc.  Am.  Acad.  16:  84.  1881.  Winter 
annual  or  biennial,  canescent  with  a  fine  appressed  pubescence;  stems  many, 
branching,  7-15  cm.  long:  leaves  linear-spatulate,  2-4  cm.  long:  heads  showy, 
very  many,  sometimes  leafy-bracted,  but  mostly  on  naked  peduncles  2-3  cm. 
long;  involucre  hemispherical,  10-12  mm.  wide,  the  bracts  in  about  3  series, 
the  broad  white  scanous  margins  deeply  fringed:  rays  pink:  pappus  of  the 
ray  composed  of  minute  lacerate  scales;  that  of  the  disk  of  stout  bristles 
3  mm.  long,  with  a  few  shorter  ones  intermixed;  achenes  minutely  pubescent. 
T.  strigosa. — Western  Wyoming  to  Utah  and  Idaho. 

8.  Townsendia  Fendleri  Gray,  PI.  Fendl.  70.  1848.  Winter  annual  or  bi- 
ennial, the  root  very  slender  j  stems  few  from  the  crown,  spreading,  unequal, 
slender,  flowering  when  very  short,  strigose:  leaves  linear,  slightly  dilated 
upward;  the  cauline  rather  few,  the  uppermost  near  the  head:  involucre  6-8 
mm.  broad,  the  bracts  in  about  3  ranks:  rays  blue  or  white:  pappus  subulate- 
setiform,  scabrous;  that  of  the  ray  reduced  to  a  crown  of  short  squamellae. — 
Extending  into  southern  Colorado  from  New  Mexico. 

9.  Townsendia  strigosa  Nutt.  I.  c.  Winter  annual  or  more  probably  bi- 
ennial, branching  from  the  crown  of  a  modferatelj^  slender  taproot;  stems 
spreading,  beginning  to  flower  when  very  short,  cinereous  witn  fine,  close, 
strigillose  pubescence  as  are  also  the  leaves:  early  leaves  spatulate;  the  later 
ones  linear:  involucres  8-12  mm.  broad,  the  bracts  in  about  2  ranks,  abruptly 
acute:  pappus  as  in  the  preceding. — Gravelly  plains;  Wyoming  to  New  Mex- 
ico and  Arizona. 

10.  Townsendia  incana  Nutt.  1.  c.  Perennial  from  a  branched  woody 
caudex  from  the  crowns  of  which  spring  simple  or  branched  spreading  stems 
5-12  cm.  long;  stems  densely  white-stngose :  leaves  silky-canescent,  oblong- 
spat  ulate,  tapering  into  a  short  petiole,  numerous  and  usually  involucrating 
the  rather  small  heads:  involucral  bracts  silky-pubescent,  with  broad  scarious 
and  conspicuously  fimbriate-ciliate  margins:  rays  white  to  Ulac:  pappus  of 
the  ray  similar  to  that  of  the  disk  but  shorter. — In  arid  gravelly  and  sandy 
soils  of  the  high  plains;  Wyoming  to  Utah  and  Nevada. 

11.  Townsendia  exscapa  (Rich.)  Porter,  Mem.  Terr.  Club  5:  321.  1894. 
Depressed-acaulescent  perennial,  with  closely  sessile  solitary  or  few  heads  on 
the  crown  next  the  ground,  surrounded  and  surpassed  or  equaled  by  the 
linear  or  linear-spatulate  leaves,  at  length  multicipital  and  pulvinate-tufted, 
2-5  cm.  high:  head  15-25  mm.  long;  involucral  bracts  narrowly  lanceolate, 
mostly  acute:  rays  white  or  purpli^tinged:  pappus  of  the  ray  plurisetose 
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fike  ihat  of  the  disk  (forma  papposa  Gray,  PL  Feiidl.),  or  of  fewer  but  shnOar 
bristles,  or  (in  the  iu»rtbem  part  of  its  range)  with  most  of  the  bristles  short 
and  aristiform,  and  even  redueed  to  squamellae  little  looker  than  the  width 
of  the  achene.  T.  sericea. — One  of  the  earliest  flowers  in  our  range;  through- 
out our  ran^  to  the  Canadian  Rocky  Mountains. 

11a.  Townsendia  exscapa  Wilcoodana  (Wood)  A.  Nels.  Leaves  spatulate- 
linear,ina^t»Hiingtobeooaieglabrate:headssli^tlylariger.  (T.Wiloaxiana 
Wood,  BulL  T<MT.  Bot.  Hub  6:  163. 1875;  T.  intermedia  Rydb.  Brit.  Man.  ^U. 
1901.)-— This  is  the  more  robust  form  ci  the  plains;  from  (>klahoma  and  Kan- 
sas to  Colorado. 

12.  Townsendia  spathuhta  Nutt.  L  c.  Depressed  and  multicipital  frcxn  a 
slender  pnennial  root,  forming  a  tuft  3-4  cm.  nig^:  leaves  crowded,  spatulate, 
densely  viUous-lanate;  the  upp^  about  equaling  the  heads:  bracts  oi  the  in- 
volucre oblong-lanoeolate,  acute:  rays  rather  ^ort,  pinkish:  pappus  of  ray 
and  disk  similar  and  of  the  same  length,  of  slender  bristles. — WiUs  and  moun- 
tains of  interior  Wyoming. 

13.  Townsendia  ^abella  Gray,  Proc.  Am.  Acad.  16:  ^L  1881.  Perennial, 
the  caudex  simple  or  with  short  slender  branches,  speLrsekj  {Hloee-pubescent 
when  young:  leaves  rosulate  on  the  crowns  or  crowded  on  the  very  short 
branches,  rather  thick,  soon  glabrous,  spatulate,  2-8  cm.  long  (including  the 
petiole):  heads  on  naked  peduncles,  often  surpassing  the  leaves;  involucre 
glabrous,  the  bracts  oblong,  acute,  in  about  3  series:  pappus  plurisetose, 
that  of  the  ray  very  short.  {T.  Bakeri  Greene,  Pitt.  4:  157.  1900.) — New 
Mexico  and  southern  Col<»ado. 

14.  Townsendia  Rothrockii  Gray,  in  Wheeler  Rept.  6:  148.  pi.  7.  1878. 
Leaves  spatulate,  15-25  mm.  long,  rosulate  aroimd  the  solitary  head  which  is 
closely  sessile  at  the  surface  of  the  ground,  or  at  length  with  1  or  2  additional 
heads  and  tufts  from  the  same  crown:  involucre  short  and  broad;  the  bracts 
oblong,  mostly  obtuse:  ray-pappus  ci  squamellate  bristles  not  longer  than 
the  breadth  of  the  achene,  or  with  1  cm-  2  more  elongated. — ^Mountains  of 
South  P^uiL,  Colorado,  in  the  alpine  district,  at  13,500  feet. 

15.  Townsendia  dejecta  A.  Neb.  Bot.  Gaz.  37:  267.  1894.  Depressed- 
acaukscent,  the  caudex  bearing  a  few  heads  in  a  small  rosulate  tuft:  leaves 
linear-spatulate  or  oblanceolate,  some^diat  petioled,  1-2  cm.  long,  surpassing 
the  heads,  green  and  apparently  glabrous  but  stri^oee  on  both  faces:  heads 
sesrale,  about  1  cm.  high;  involueral  bracts  in  2-3  series,  oblong-ovate,  mostly 
subacute,  purple  or  some  with  green  centers,  ciliate-margined,  otherwise 
nearly  g^brous:  rays  white  or  purplish;  disk-flowers  nuni»ous,  the  corc^ 
lobes  purple:  pappus  similar  in  disk  and  ray-flowers:  achenes  brown,  flattened, 
spatuiate-cuneate,  about  4  mm.  long,  ^brous.  ( T.  fcapigera  as  to  our  range.) 
— ^In  the  mountains;  Utah  to  iv^stem  Wyoming  and  Montana. 

21.  XTLOSmZA  Nutt. 

Perennial,  from  deep-set  woody  roots  surmounted  by  a  diort  more  or  less 
branched  caudex.  Stems  solitary  or  several  from  the  crowns,  erect,  leafy, 
monocephaknis  or  with  monocephalous  branches.  Leaves  entire  or  ^[Nnulose- 
toothed,  usually  narrow  (linear  to  oblanceolate),  mucronulate.  Heads  large, 
with  con^icuous  white  or  pinkish-red  rays.  Involueral  bracts  mostly  in 
2  series,  oolong  or  lanceolate,  carinate  below,  herbaceous  with  searious  mar- 
gins, acute  or  aciuninate,  the  imi^  as  kmg  as  the  disk,  the  outer  but  fittfe 
shorter.  Appendages  of  the  style  lanceolate,  acute.  Achenes  obkxi^  com- 
pressed,  densely  silky.    Pappus  fuhrous. — Ader  in  part. 

Pedandes  bardy  exceeding  the  lemres. 

Herbage  i^abrate 

Herbage  softly  ahort-viUoas 

P^oneiea  about  as  lone  as  the  leafy  part  of  the  stem    ... 

1.  Xjkirfaiza  ^ahrinscula  Nutt.  Trans.  Am.  Phil.  Soe.  7:  297.  1841. 
Glabrate  or  rarely  obscurely  short-viDous  or  lanate;  stems  leafy,  1-2  dm. 
hi^,  terminating  in  a  single  (sometimes  3-5)  short  peduncle:  leaves  9-6  ds. 
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long,  narrowly  oblong-lanceolate  or  linear:  involucre  10-14  mm.  broad,  the 
bracts  acute,  somewhat  ciliate :  rays  white,  about  12  mm.  long.  Aster  Xyhrhiza, 
— Naked  clayey  saline  soils;  south-central  Wyoming. 

la.  Xylorhiza  glabriuscula  villosa  (Nutt.)  A.  Nels.  Intermediate  between 
the  preceding  and  the  following  species:  softly  villous  or  tomentose.  {X, 
villosa  Nutt.  1.  c.  298.) — Habitat  and  range  of  the  species. 

2.  Xylorhiza  Parryi  Gray,  Am.  Nat.  8:  212.  1874.  Somewhat  hoary  with 
a  thin,  loose,  villous  tomentum;  stems  several  from  the  woody  crowns,  1-2  dm. 
high:  leaves  spatulate-linear,  cuspidate,  3-5  cm.  long:  peduncles  solitary: 
involucral  bracts  oblong-lanceolate,  long-acmninate,  cinereous-pubescent:  rays 
nimierous,  white,  10-14  mm.  long:  achenes  white-villous.  Aster  Parryi. — 
In  denuded  or  saline  soils;  western  Wyoming,  Colorado,  and  adjacent  Utah. 

3.  Xylorhiza  venusta  (Jones)  Heller,  Cat.  N.  A.  Plants  8.  1900.  Softly 
villous-tomentose  up  to  the  canescent  involucre;  stems  many,  erect,  stout, 
simple,  shrubby  at  oase :  leaves  all  entire,  oblanceolate  or  lowest  spatulate, 
scarcely  petioled,  5-8  cm.  long,  generally  apiculate,  larger  ones  indistinctly 
3-nerved:  peduncles  monocephalous,  1-2  dm.  long:  involucral  bracts  oblong- 
ovate  and  abruptly  long-acuminate,  in  about  3  series:  rays  white  or  light 
purple,  linear-oblanceolate,  20-25  mm.  long:  pappus  of  unequal,  stiff  bristles; 
achene  silky. — Western  Colorado  to  Utah. 

•  22.  ASTER  L.    Aster 

Perennial  or  rarely  annual  herbs,  with  alternate  entire  or  serrate  leaves 
and  racemose,  paniculate,  or  corymbose  (rarelv  solitary)  heads  of  flowers  with 
white,  purple,  or  blue  ray,  and  yellow  (often  changing  to  purple)  disk  corollas. 
Heads  many-flowered;  the  ray-flowers  in  a  single  series,  not  very  numerous, 
pistillate;  those  of  the  disk  tubular,  perfect.  Bracts  of  the  involucre  more 
or  less  imbrieated,  usually  with  herbaceous  or  foUaceous  tips.  Receptacle 
flat  or  convex,  naked.  Appendages  of  the  style  (in  the  disk-flowers)  lanceo- 
late or  subulate,  acute.  Pappus  simple;  of  numerous,  often  unequal,  scabrous 
capillary  bristles.  Achenes  usually  compressed. — (Includes  Brachyactis 
Ledeb.,    Evx^ephalus  Nutt.,  and  Unamia  Greene.) 

ANNUALS  (Brachyactu  Ledeb.) 

Involucral  bracts  linear,  acute 1.  A.  angustus. 

Involucral  bracts  oblong,  obtuse 2.  A.  frondosus. 

PERENNIALS  (Eucephalua  Nutt.) 

INVOLUCRAX.  BRACTS  WITH  PROMINENT  OR  KEELED  MIDRIB,  DRY  AND  CHARTACEOUS, 
USUALLY  PURPLE-TIPPED 

Stems  mostly  simple  below:  the  involucral  bracts  acute. 

Stout,  usually  6-15  dm.  high;  heads  large  (12-15  mm.  high)    .       3.  A.  Engelmannii. 
Slender,  3-6   dm.  high;  heads   smaller,    with   conspicuously 

purple-tipped  bracts         .         .         .         .         .         .         .       4.  A  elegans. 

Stems  mostly  branched  throughout;  at  least  the  outer  involucral 

bracts  obtuse       .         .         .         .         .         .         .         .         .       5.  A.  glaucus. 

PERENNIALS 

INVOLUCRAL   BRACTS    NEITHER    KEELED    NOR    WITH    PROMINENT   MIDRIB, 
AT    LEAST  THE   TIPS  ,QREEN 

Stems  low,  usually  less  than  1  dm.  high,  monocephalous;  high 
alpine. 
From  a  low  woody  crown  or  caudex. 

Steins  and  involucre  lanate-pubescent  .         .         .         .       6.  A.  culminis. 

Stems  and  involucre  minutely  glandular      .         .         .         .       7.  A.  Kin^ii. 

From  filiform  creeping  rootstocks 8.  A.  andmus. 

Stems  taller,  usually  more  than  1  dm.  high,  bearing  solitary, 
few,  or  many  heads,  mostly  from  rootstocks  which  are  often 
branching  and  matted  or  tufted. 
Peduncles  and  involucres  glandular. 

Stems  simple,  rarely  branching  at  summit. 

Heads  solitary  or  racemed       .         .        .       •         •        .     15.  A.  campestris. 
Headd  not  in  racemes. 
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Hendiliew  to  sercfal,  eorTinbeiL 

Hemda  snail;  lonres  fanesr,  or  the  lover  wpmJtvimtm 

to  lanceolate 9.  A.  ] 

Heads  laise;  leaves  ample;  orate  or  oblons,  8-12 

cm.  Ions 10.  A.  4 

Heads  in  a  narroir  crovded  panide;  ksvcs  laise,  ob- 

bneeolate  to  lanceolate 11.  A.  inteKrifolinB. 

StenisbranclMd. 

Mote  or  less  acabfoos-biapid  or -ciliate. 

TaD  and  coarse,  &-15  dm.  liich 12.  A.  novae-aneiiae^ 

Loir  and  n^fd,  1-4  dm.  hidi. 

Leares  hisptdnlooB-seabcous.  sprcadinc  or  de<le»ed  .     13.  A.  obkmeifolinB. 
Learea  eiiiate-hiapid  on  the  maigins,  aseendinc         .     14.  A.  Fendleri. 
Leares  i^abrate,  granalar-ejtandnlar         ....     15.  A.  canqtestns. 
Pedandes  and  inrotaeres  not  f^uMtnlar. 
Leaves  not  glabroos  on  their  faces,  < 
hinataloas. 
Stems  snbeimpie,  erect,  with  a  few  erect 

branches  Dcaiinc  solitary  or  few  nUher  lacB^  1 
(1cm,  high) 
Leaves  cinereous;  ravs  violet  .     16.  A. 


is;  ravsvKM 
Ijr  seabroos: 


,  rajB  white         .         .         .     17.  A, 

Stems  divaricatelv  branched;  heads  many  to  very  mi- 
meroos,  «**f^li  (leas  than  1  cm.  hi^k). 
Bncto  nnwinal,  asaaDy  hJapidnloos;  heads  anall,  very 


AD  the  bracta  acote 18.  A.  mohifloraaL 

Someof  the  bracta  obtase 19.  A.  hebedadoa. 

Bracta  sobequal;  beads  larcer  and  fewer. 

Heads  paniculate      .......     20.  A.  commntataa. 

Heads  strictly  axiDary-rBcemoae       ....     21.  A.  Cordineri. 

Leaves  dabroos  on  their  uieea  (pobeseence,  tf  any,  not 
hardk).  often  ciliate  or  hispid  on  the  margins. 
Outer  involocral  bracts  shorter  than  the  inner  Cnoi  InKa 
ceoos). 
Stems  and  pedmtdes  wboOy  dabroas. 
Leaves  linear,  none  aoricuiate-cIasMnc. 

Leavea  l-nerved;  beads  paniculate       ...     22.  A.  PorterL 
Leaves  3-nerved:  beads  in  a  flat-topped  eorymb  17.  A.  ptarmieoides. 

Leavea  broadly  oblaneeolate,  obkms.  or  laneeolate. 
the  upper  aoricolate-rlitwping 
Leaves  abruptly  reduced  in  aiae  on  the  hranrhea  23.  A.  laevia. 

Leaves  gradaally  reduced  in  sue  on  the  hranrhea      24.  A.  Geyt*L 
Stems  and  peduncles  pobeseent  at  least  in  lonsttodinal 
lines. 
Lower    leaves   ovate-cordate,  often   semUc;  lons- 

petioled 25.  A.  ] 

Lower  leaves  oblaneeolate.  bnceolate,  or  linear. 
Pubescence  of  branchlets  characteristicaDy  in  lines. 

All  the  bracta  narrowly  linear     ....     2S.  A.  < 
Outer  bracta  broader  than  the  inner  .     27.  A.  1 

Pubescence  of  branchleta  mote  or  leas  unifanB,  not 
characteristicaDy  in  lines. 
Bracta  ascending  or  erect,  noi  refracted. 

Bracta  oblancecJate,  usually  some  of  theootcr 
obtuse. 
Stems  lender,  erect,  4-7  dm.  high  28.  A.  Ndsona. 

Stems  stouter,  asoendinc,  2-4  dm.  hi^  20.  A.  adsDesKlcB^ 

Bracta  broadly  oblong  to  linear-laneeottte  or 
linear,  all  acute. 
Stem  leavea  oblaneeolate  to  finear. 

Heads  several  to  many,  panimlat^  30.  A.  loivfeGHL 

Heads  few  (rarely  soUtary),  in  a  flat- 
topped  eorymb         ....     31.  A.  FrcnoBtS. 
Stem    leaves    ovate,    eDiptic,    or    orate- 
lanceolate. 
Stems  simple  bdow  .        .        .         .    32.  A.  Ganbyi. 

Stems  branched  from  the  base  .    33. 'A.  i 

Bracts  refracted  (at  least  some  of  them)     .         .     34.  A.  ] 
Ooftcr  involocral  bracts  as  long  as  or  longer  than  the  inner, 
more  or  leas  foliaeeous. 
Biacta  refracted    at  least  some  of  them)      .         .         .    34.  A.  ] 
Bracta  ascending  or  erect. 
Plants  low  ( 1-3  dm.). 

Outer  braeto  little,  if  any.  looeer  than  the  inner     .     35.  A.apaew. 
Outer  bracta  f oliaeeoaah    much  longer   than  the 

inner 36.  A  fokaBtHL 

Plants  taO  ^4-8  dm,).  «««^. 

Bracta  moady  linear 37.  A.  fiiwiisi 

BiacU  obloBg  or  nWsai  anliU       ....    32.  A.GB^9i. 
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1.  Aster  angustus  T.  &  G.  Fl.  N.  A.  2:  162.  1842.  Stems  1-3  dm.  high, 
branching,  leaf  jr,  nearly  glabrous,  except  that  the  linear  chiefly  entire  leaves 
are  somewhat  ciliate:  numerous  rather  small  heads  disposed  to  be  racemose- 
paniculate;  bracts  of  the  involucre  acute:  corolla  of  the  ray-flowers  reduced 
to  the  tube  and  much  shorter  than  the  elongated  style. — Wet  saline  soil;  from 
Colorado  and  Utah  to  the  Saskatchewan  and  Minnesota. 

2.  Aster  frondosus  T.  &  G.  I.  c.  165.  Stems  1-3  dm.  high,  branching  from 
the  base,  when  low  usually  spreading,  when  taller  the  branches  bearing  nu- 
merous spicately  paniculate  heads  (of  8  mm.  in  heifeht):  outer  bracts  of  the 
involucre  Unear-oblong,  obtuse,  wholljr  foliaceous  and  loose,  numerous: 
rays  in  anthesis  exserted,  2  mm.  long,  Unear,  pinkish-purple,  always  longer 
than  the  style,  but  equaled  or  surpassed  by  the  mature  copious  pappus. — 
Springy  places  and  borders  of  pools;  Wyoming  and  Colorado  to  the  Sierras. 

3.  Aster  Engehnannii  Gray,  Am.  Journ.  Sci.  II.  33:  238.  1862.  Rather 
tall  and  robust,  green,  puberulent  to  glabrous:  leaves  thin,  ovate-oblong  to 
broadly  lanceolate,  5-10  cm.  long,  the  larger  sometimes  with  a  few  small  teeth, 
upper  acuminate:  heads  12-15  mm.  high;  involucral  bracts  acute  or  acuminate; 
some  outer  ones  partly  herbaceous,  or  with  loose  pointed  tips;  inner  purplish: 
rays  12-14  mm.  long. — Mountains  of  Colorado,  Utah,  and  Wyoming,  to  the 
Cascades. 

4.  Aster  elegans  T.  &  G.  1.  c.  159.  Slender,  3-6  dm.  high,  mostly  scabro-^ 
puberulent:  leaves  thickish,  pale,  lanceolate,  3-5  cm.  long,  erect,  the  upper 
apiculate-mucronate:  heads  several  at  summit  of  simple  stem  or  branches, 
comparatively  small  and  few-flowered,  8-10  mm.  high;  involucral  bracts  all 
close  and  conspicuously  wooUy-ciliate,  barely  acute,  outer  ovate,  none  with 
pointed  tips:  rays  rather  few,  about  8  mm.  long. — Mountains  of  Wyoming 
and  Montana  to  Nevada  and  Oregon. 

5.  Aster  glaucus  T.  &  G.  1.  c.  150.  Throughout  smooth  and  glabrous, 
glaucescent  or  pale;  stems  3-7  dm.  high  from  extensively  creeping  filiform 
rootstocks,  branching,  bearing  several  or  numerous  paniculate  heads:  leaves 
thickish,  lanceolate,  3-7  cm.  long,  6-12  mm.  broad,  rather  obtuse.:  involucre 
imbricated  in  about  3  ranks:  rays  bright  violet,  8-12  mm.  long. — Mountains 
of  Wyoming  to  Colorado  and  Utah. 

.  5a.  Aster  glaucus  formosus  A.  Nels.  Involucral  bracts  very  broad  and 
obtuse  (suborbicular),  sometimes  with  a  mucro.  {EucephdLus  formostis  Greene, 
Pitt.  4:  156.  1900.)— Pagosa  Peak,  Colorado. 

6.  Aster  culminis  A.  Nels.  Caudex  low,  woody;  stems  solitary  from  the  en- 
larged crown,  rather  stout,  short-lanate,  pubescent,  1  dm.  or  less  high,  bearing 
a  large  solitary  head:  leaves  linear,  spatulate,  1-3  cm.  long,  mostly  basal, 
cinereous-hirsute  to  silky:  involucral  bracts  loosely  erect,  broadly  linear,  silky, 
short-lanate,  all  nearly  equaling  the  disk:  rays  white,  shading  to  violet: 
achenes  with  short  pubescence;  pappus  simple.  {A.  cdpiniLs  L.  as  to  our 
range.) — Berthoud  Pass,  Colorado. 

7.  AsterKingiiEaton,Wats.Bot.King'8Exp.  141.pl.  16.  1871.  Caespitose, 
5-12  cm.  high:  leaves  mainly  radical,  spatulate,  entire,  or  with  few  sharp 
teeth,  mucronate,  thinnish,  glabrous  or  nearly  so,  3-6  cm.  long:  flowering 
stems  pubescent  and  above  glandular,  bearing  solitary  or  3-5  middle-sized 
heads:  involucre  8-10  mm.  high,  merely  puberulent-glandular,  hardly  at  all 
viscid;  the  bracts  linear-lanceolate  with  attenuate  and  squarrose-spreading 
green  tips:  rays  white. — Utah,  in  the  Wasatch  Mountains. 

8.  Aster  andinus  Nutt.  Trans.  Am.  Phil.  Soc.  7:  290.  1841.  Dwarf,  with 
decumbent  stems  5-8  cm.  long,  from  filiform  creeping  rootstocks,  bearing  a 
solitary  comparatively  large  head:  leaves  12  mm.  long;  radical  and  lower 
cauline  spatulate;  cauline  (2  or  3)  linear-lanceolate:  heads  8  mm.  high:  rays 
(35-40)  violet. — "  In  the  mountains  of  Wyoming,  near  perpetual  snow  "  (Nut- 
tall). — It  is  a  question  whether  this  species  has  since  been  found,  although 
some  specimens  from  the  alpine  regions  of  Colorado  have  been  referred  to  it. 

9.  Aster  pauciflorus  Nutt.  Gen.  2:  154.  1818.  Stems-2-5  dm.  high  from  a 
slender  creeping  rootstock,  simple  and  bearing  few  heads,  or  branching  above: 
leaves  moderately  fleshy,  linear,  or  the  radical  subspatulate  or  elongated- 
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lanceolate;  xsppennoet  redueed  to  bracts:  bracts  of  the  aiiori  hemis{^ierieal  in- 
Toiucre  rath^  fleshy  and  green,  moderately  unequal  and  rather  loose,  in  only 
2  or  3  ranks:  achenes  narrow,  comi>re8sed,  striate-nerved,  a|^>ressed-pube8cent. 
— In  saline  soil;  from  New  Mexico  and  Arixona  to  Utah;  mfrequent. 

10.  Aster  conspicntis  LindL  Hook.  FL  Bor.  Am.  2:  7.  IS:^^.  Scabroos; 
stems  3-10  dm.  high,  stout,  rigid,  bearing  several  or  numoxHis  corymboeely 
cymose  heads:  leaves  rigid,  ovate,  oblong,  or  the  Iowa*  obovate,  acute,  ample, 
often  9-12  cm.  long,  3-8  cm.  broad,  acutely  serrate,  reticulate-vaiulose  as 
well  as  veiny:  invc^ucre  Broadly  campanula te.  about  equaling  the  disk,  10-12 
mm.  high;  the  bracts  in  several  series,  minutely  gtandular-pubCTulait  or  vis- 
cidukms,  lanceolate,  acute,  the  greoiish  tips  a  little  q>reading:  rays  12  mm. 
long,  violet:  achenes  minutely  pubescent. — In  the  mountains;  Wyoming  and 
Montana  to  Washington. 

11.  Aster  integrifofitis  Xutt.  L  c.  Stems  stout,  simple,  2-4  dm.  high  or 
more,  villous-pubescent,  the  summit  and  the  simple  corymb  glandular  and 
viscid:  leaves  of  firm  texture,  oblong  or  spatulate,  or  the  upper  ones  lanceolate, 
the  larger  ones  10-15  cm.  long,  sometimes  obsclet^y  repand-serrulate,  apie- 
ulate,  traversed  by  a  strong  midrib,  glabrate,  half -clasping;  lowest  tapenng 
into  a  long,  stout,  wing-margined  petiole  with  cla^nng  base:  heads  fully  12-15 
ynm-  broad,  hemispherical ;  invc^ucre  and  branchlets  viscid-glandular:  the  bracts 
few-ranked,  linear,  ascending;  the  outer  commonly  larger  and  more  foUaceoos, 
nearly  equaling  the  inner:  rays  15-25,  blui^i^>urple,  12  mm.  kog:  achenes 
compressed-fustform,  5-nerved,  and  sometimes  with  intermediate  nerves, 
sparsely  pubescent:  pappus  decidedly  rigid. — Moist  op&i.  subalpine  woods; 
Cc4orado  to  Montana  and  to  the  Pacific  States. 

12.  Aster  novae-ani^iae  L.  Sp.  PL  875.  1753.  Stems  stout  and  strict, 
6-15  dm.  high,  very  leafy  to  the  t<^,  coarsely  hirsute  or  hispid  with  many- 
iointed  hairs,  also  with  glandular  pubescence:  leaves  lanceolate  or  broadly 
linear,  pubescent,  5-12  cm.  long,  entire,  slightly  if  at  all  narrowed  bdow, 
half-clasping  by  a  strongly  auriculate-cordate  base:  heads  crowded:  rays  50-€0 
or  more,  10-12  mm.  long,  purple:  involucre  of  middkvgbed  heads  well  imbri- 
cated; the  unequal  bracts  with  loose  squarrose-^iceading  tips. — Colorado  to 
the  Saskatchewan  and  eastward. 

13.  Aster  oblongifofius  Xutt.  L  c.  156.  Stems  2-5  dm.  high  hirsute- 
pubescent,  very  leafy,  corymboeely  branched:  leases  narrowly  oblong  to 
broadly  linear;  the  larger  cauline  5  cm.  long,  somewhat  puberulent:  invcrfucre 
aromatic-scented;  the  linear  bracts  granulose-^andular  and  visciduloos: 
rays  25-30,  bright  violet,  10-12  mm.  long. — ^Hardly  within  our  range,  but 
represented  in  Colorado  bv 

13a.  Aster  obfengifofitu  rigidulus  Gray,  Syn.  FL  1:  179.  ISSi.  Low, 
more  fasdgiate,  with  more  rigid  and  hi^idulous  scabrous  leaves.  {After 
Kumleinii  Fries.) — Colorado  to  Kansas  and  Texas. 

14.  Aster  Fendleri  Gray.  PI.  Fendl.  66.  1849.  Rigid,  1-3  dm.  hi^  ^nrsely 
hispidulous:  the  linear.  1-nerved,  firm  leaves  hi^id-ciliate,  otherwise  usually 
smooth  and  ^brous:  involucre  somewhat  campanulate,  5-7  mm.  high;  outer 
bracts  shorter,  linear-oblong,  obtuse,  ]:Hiiino8e-^andular:  rays  violet,  8  mm. 
long. — Plains  and  sandhill^;  from  west^n  Kansas  to  south^n  Colorado  and 
northern  New  Mexico. 

15.  Aster  campestris  Xutt.  Trans.  .\m.  PhiL  Soc.  7:  293.  1841.  From 
creeping  underground  rootstocks;  stems  erect,  rather  slendo-,  nearly  MmpU^ 
minutely  granular-glandular,  becoming  glandular  or  viscid-pubescent  above, 
brownish  and  more  or  less  tinged  with  purple,  especially  above,  2-4  dm.  higji: 
leaves  broadly  linear,  acute  at  apex,  3-5  dm.  long,  about  5  mm.  broad,  in- 
distinctly 3-ner\'ed,  ciliate  <m  the  margins,  both  faces  sprinkled  with  nuhiute 
nearly  sesale  glands:  heads  solitary-t^ininal,  or  several  and  raceoKne- 
panieulate;  involucre  low-hemis{^]aicaL  about  15  nmi.  broad,  h^H  as  higli; 
bracts  in  about  3  cmly  moderately  unequal  rows.  linear-lance<^te,  somewliai 
acuminate,  with  ^andulosity  like  that  of  the  stem:  rays  20-30,  a  beautiful 
dark  azure  blue,  linear-oblong,  about  15  nun.  Imig  and  2  nun.  wide:  poqypiB  a 
flotdid  white;  the  abort  achenew  pubescent.   (A.  Andrewsu  A.  Nds.  Free.  BioL 
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Soc.  Wash.  17:  179.  1904.  It  is  possible  that  this  name  should  be  retained 
for  the  plants  of  our  range  and  A.  campestris  restricted  to  the  north  Pacific 
States.) — Colorado  to  Montana  and  westward. 

16.  Aster  griseus  Greene,  Leaflets  1:  147.  1905.  Stems  decumbent  or 
ascending,  2-4  dm.  high,  branching,  sparingly  villous-hairy;  foliage  and 
bracts  pale  as  if  glaucous,  but  finely  strigose-pubescent :  lowest  leaves  ob- 
lanceolate,  5  cm.  long;  the  cauUne  oblong-linear  to  linear;  all  obtuse,  entire, 
1-nerved,  ciliate  or  ciliolate:  heads  of  middle  size;  involucres  broadly  cam- 
panulate  or  nearly  hemispherical;  the  bracts  imbricated  in  3  series,  erect,  ap- 
pressed  even  to  the  tips,  the  outer  obovate,  obtuse,  the  inner  more  elongated, 
acutish,  all  pubescent  and  more  or  less  ciliate:  rays  many,  showy,  pale  violet. 
— Mountains  of  Colorado. 

17.  Aster  ptarmicoides  T.  &  G.  Fl.  2:  160.  1842.  Rather  rigid,  2-5  dm. 
high,  in  a  tuft,  from  smooth  to  puberulent,  bearing  a  corymbiform  cyme  of 
several  or  numerous  heads:  leaves  firm,  linear  or  the  lower  spatulate-lanceolate: 
bracts  of  the  involucre  oblong-lanceolate,  obtuse,  thickish,  rather  rigid:  rays 
4-8  mm.  long,  broadish:  pappus  white,  of  rather  rigid  bristles,  longer  ones 
manifestly  clavellate  at  tip.  (Unamia  ptarmicoides  Greene,  Leaflets  1:  6. 
1903.) — From  Colorado  to  the  Saskatchewan  and  New  England. 

18.  Aster  multiflorus  Ait.  Hort.  Kew.  3:  203.  1789.  Stem  much  branched 
and  bushy,  grayish-strigose,  3-20  dm.  high,  the  branches  ascending  or  spread- 
ing: leaves  rigid,  Unear  or  linear-oblong,  entire,  mostly  obtuse,  sessile  or 
sUghtly  clasping  at  the  base,  strigose  or  glabrate,  those  of  the  stem  1-2.5  cm. 
long,  those  of  the  branches  very  small  and  crowded:  heads  6-8  mm.  broad, 
densely  crowded,  nearly  sessile;  involucre  turbinate,  4-6  mm.  high;  the  bracts 
coriaceous,  pubescent,  in  3  or  4  series,  the  short  green  tips  obtuse  or  mu- 
cronate,  spreading:  rays  10-20,  white,  3-^  mm.  long:  pappus  brownish-white; 
achenes  puberulent. — In  the  northeastern  part  of  our  range  to  the  New  Eng- 
land States. 

19.  Aster  hebecladus  DC.  Prodr.  5:  242.  1836.  Stems  erect,  ascending  or 
decumbent,  usually  simple  below,  branched  above,  4-7  dm.  high,  densely 
hirsute  with  short  divaricate  hairs:  stem  leaves  linear  or  oblong-linear, 
3-6  cm.  long,  2-3  mm.  wide,  rather  firm,  hirsute,  with  short  spreading  hairs, 
acute  with  a  short  spinulose  tip;  those  of  the  branchlets  merging  into  the 
bracts  of  the  involucres:  heads  numerous;  involucre,  5-8  mm.  high;  bracts 
in  3-4  series,  minutely  spinulose-mucronate,  very  thick,  hirsute  especially 
on  the  margin,  with  oval  herbaceous  tip:  rays  white,  5-7  mm.  long:  achenes 
strigose.  [A.  crassulus  Rydb.  Bull.  Torr.  Bot.  Club  28:  504.  1901;  A.  exiguiia 
(Fern.)  Rydb.  1.  c.  505;  A.  polyce^halus  Rydb.  1.  c.  33:  153.  1906.]— From 
the  Dakotas  to  Texas  and  New  Mexico. 

20.  Aster  commutatus  Gray,  Syn.  Fl.  1:  185.  1884.  Similar  to  the  pre- 
ceding species,  except  in  the  inflorescence;  the  stem  rough-pubescent  or  some- 
times nearly  glabrous,  4-7  dm.  high,  with  ascending  or  divergent  branches: 
leaves  linear  or  linear-oblong,  obtuse,  entire,  sessile  or  slightly  clasping  at  the 
base;  those  of  the  stem  2-7  cm.  long:  heads  larger  than  those  of  A.  multi- 
florus, 12-16  mm.  broad;  involucre  6-8  mm.  high,  the  bracts  squarrose-tipped 
and  sometimes  foliaceous:  rays  20-30,  about  6  mm.  long.  (A.  adsurgena 
Greene,  Pitt.  4:  216.  1900;  A.  incanqjnlosus  Sheld.  Bull.  Torr.  Bot.  Club 
20:  286.  1893; /I. /oZco/its  Lindl.  T.  &  Gl.  Fl.  2:  126.  1842,  as  to  our  range.)— 
Northwest  territory  to  Texas  and  New  Mexico. 

21.  Aster  Cordineri  A.  Nels.  Bot.  Gaz.  40:  64.  1905.  Dark  green  and 
seemingly  glabrous  but  sparsely  scabrous  on  the  margins  of  leaves  and  in- 
volucral  bracts;  stems  3-6  dm.  long,  generally  simple  below,  racemosely 
short-branched  above,  decumbent  at  base  and  either  widely  spreading  or 
nearly  erect,  often  puberulent  especially  upward,  very  leafy:  leaves  broadly 
linear,  crowded,  spinulose-tipped ;  primary  ones  4-7  cm.  long,  4-6  mm.  broad; 
secondary  ones  similar  but  smaller,  more  or  less  fascicled  in  the  axils:  heads 
solitary  at  the  ends  of  the  short,  leafy,  axillary,  racemosely  disposed  branch- 
lets,  rather  large;  involucre  nearly  1  cm.  high  and  somewnat  broader;  bracts 
erect,  glabrate,  dark  green  on  the  spatulate-hnear  blade,  Ughter  at  base, 
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flpinulose-tq^wd:  rays  20-30,  bhush  shading  to  white:  jpappas  rather  eoarae 
and  dbigy;  achene  short-pubesoent. — Sandy  plains;  Coloiado  and  Wyoming 

22.  Aster  Porteri  Gray,  Proc.  Am.  Acad.  16:  99.  1881.  Stems  1-3  dm. 
high,  glabrous  and  smooth  (except  ciliolatioii  of  lowest  leaTes),  either  aniple 
or  branching  above:  leaves  linear  or  the  lower  ^Kitnlate-lineary  5-10  cm.  long; 
2-5  mm.  wide;  radical  narrowly  spatulate:  heads  broad,  rather  small  (6-8  mm. 
hi^),  thyrsoidly  or  corymbosely  arranged;  bracts  rigid,  narrow,  with  subulate, 
green,  ne^y  erect  tips:  ra^  numerous,  bright  white,  8  mm.  long:  achenes 
minutely  pubescent.—Common  in  the  Colorado  mountains. 

23.  Aster  faievis  L.  Sp.  PL  876.  1753.  Rather  stout,  5-12  dm.  high,  rigid: 
leaves  ovate  or  oblong  to  lanceolate,  9-12  cm.  long,  decreasing  m>ward;  the 
radical  and  lowest  cauline  contracted  below  into  a  wmged  petiole;  the  upper  all 
with  auriculate  or  subcordate  partlv  clasping  base:  heads  ^nrsely  thyrsoid- 
paniculate,  on  short  and  rigid  brancnlets;  involucre  campamuate  or  obscur^ 
turbinate;  the  whitish  coriaceous  bracts  bearing  abrupt  rhombcMd  or  d^oid 
short  greoi  tips:  rays  20  or  30,  broadish,  sky-blue  vergmg  to  violet. — ^Eastern 
slopes  of  the  Rocky  Mountains  and  eastward  across  the  continent. 

24.  Aster  Geyeri  (Ciray)  Howell,  FL  308.  1897.  Whole  plant  very  smooth 
and  g^brous;  stem  stout,  3-7  dm.  hig^  rigid:  leaves  ovate  or  oblong  to  lanceo- 
late, 9-12  cm.  long,  decreasing  upward  to  subulate  bracts;  the  radical  azKi 
lowest  cauline  contracted  below  into  a  winged  petiole;  the  upper  all  with  auricu- 
late or  subcordate  partly  cla^>ing  base:  heauds  sparsely  thyrsoid-paniculate, 
on  short  and  rigid  branchlets;  involucre  campanulate,  the  whitish  subcor- 
iaceous  bracts  mostly  attenuate-acute,  with  obscinehr  greoi  tips:  rays  20-30, 
broadish,  dcy-blue  to  violet:  achenes  glabrous  or  nearly  so,  4-5-ribbed. — 
Wyoming  to  Idaho  and  Montana. 

25.  Aster  lindleyanus  T.  A  G.  FL  2:  122.  1842.  Glabrous  or  sparing 
pubescent,  3-10  dm.  high,  branched  above:  leaves  rather  thick,  ^abrous  or 
slightly  pubescent,  especially  on  the  veins;  the  lower  and  basal  ones  cordate 
at  the  iMLse,  sharply  serrate,  ovate,  acute  or  acuminate,  5-10  cm.  loo^  with 
slender  naked  petioles;  upper  leaves  ovate  or  lanceolate,  less  serrate  or  en- 
tire, sessile  or  with  margined  petioles,  those  of  the  branches  lance<^te  or 
hnear-lanceolate,  smaller:  heads  few,  8-10  mm.  high;  bracts  imbricated,  ^a- 
brous  or  nearly  so,  the  tips  green:  rays  10-20,  blue  ch-  violet,  6-10  mm.  kxig 
pappus  nearly  white. — ^The  form  in  our  range  is  not  ty|Mcal  of  this  ^lecies; 
Colorado  to  Montana  and  thoioe  nearly  across  the  continent. 

26.  Aster  caerulescens  DC.  L  c.  2S5.  Tall,  5-15  dm.  hi^  panieulately 
poljrcephalous,  from  nearly  glabrous  and  smooth  to  scabrous-pubescent:  leaves 
lanceoUte  to  linear,  entire  ch-  the  larger  with  a  few  denticulations,  5-12  cm. 
long:  heads  rather  crowded,  7-10  nmi.  high;  inv<4ucre  of  narrowly  linear  or 
more  attenuate  erect  bracts,  either  unequal  and  imbricated,  or  with  some 
loose  and  slender  exterior  ones  ^viiich  equal  the  inno*:  ravs  purf^,  white  or 
violet,  6-10  mm.  long.  (A.  flurialis  Ostoh.  BulL  T<mt.  Bot.  Qub  32:  611. 
1905;  A.  Osterhoutii  Rvdb.  L  c.  31;  654;  A.  Wootam  Greene,  Leaflets  1:  146. 
1905;  Brackyactijs  kybrida  Greene,  Leaflets  1:  147.  1905;  A.  saUci/oUus  Lam. 
in  part,  as  to  our  range.) — Wyonung  to  New  Mexico  and  westward. 

27.  AsterlaetevirensGreene,  Pitt.  4:  219.  1900.  Stems  voy  erect,  3-6  dm. 
high,  glabrous  except  as  marked  by  lines  of  pubescence  decurnait  from  the 
leaves,  commonly  red  or  purple,  otherwise  pale  and  ^ucescoit,  leafy,  and 
somewhat  equably  so,  even  to  the  narrow  and  faptigiate  or  broader  and  sob- 
cor>-mbo6e  panicle:  leaves  lanceolate  or  oblong-Iance<^te,  sessile  by  a  favuad 
and  almost  auriculate-clasping  base,  thinnish,  Hj^t  green  or  g|aucescent,  en- 
tire c^  obscurely  and  remot^  sorate-toothed,  maiHked  by  a  white  midvein 
and  some  fine  less  obvious  reticulation:  involucres  turbinate  or  subcampan- 
ulate;  bracts  narrowly  lance-finear,  very  acute,  the  narrow  U^t  green 
herbaceous  tips  with  a  fine  but  distinct  white  midnerve,  the  margins  re- 
motely aerrulate-dliolate:  rays  many,  usualhr  long  and  ^owy,  pinkidi  to 
rose-purplish.  (3iany  specimens  of  this  speaes  have  been  variou^  referred 
to  A.  saiicifalius  Lam.  and  A.  panieulaha  Lam.,  species  which  are  aemdj 

range.) — Xeal*  streams;  bk  Cokndo  and  Wyoming. 
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28.  Aster  Nelsonii  Greene^  1.  c.  Steins  slender,  wiry,  4-8  dm.  high,  from 
branching  and  only  superficially  seated  subligneous  rootstocks,  simple,  leafy 
throughout  and  racemosely  or  subcorymbosely  floriferous  above  the  middle: 
cauline  leaves  5-8  cm.  long,  finn,  narrowly  Imear,  entire,  acute,  sessile  and 
half-clasping,  1-nerved^  glabrous  on  both  faces,  the  margin  scabrellous:  in- 
volucres broadly  turbmate,  6-8  mm.  high;  bracts  imbricated  in  about  3 
series,  the  short  outermost  often  wholly  herbaceous,  oblong  and  obtuse,  the 
others  successively  narrower  and  lanceolate  or  linear,  acute,  pubescent  on 
the  back  and  marginally  ciliate,  mostly  well  differentiated  into  lanceolate 
green  tip  and  marginally  colorless  linear  base:  rays  about  20,  violet  or  paler, 
rather  narrow  and  inconspicuous. — ^Frequent  on  moist  banks;  Wyoming  and 
Colorado. 

29.  Aster  adscendens  Lindl.  Hook.  Fl.  Bor.  Am.  2:  8.  1834.  Stem  slender, 
rigid,  glabrous  or  sparingly  hirsute-pubescent,  branched  or  simple,  2-5  dm. 
high:  leaves  firm,  entire,  rough-margined,  sometimes  ciliolate;  those  of  the 
stem  linear-lanceolate  or  linear-oblong,  acute  or  obtusish,  2-7  cm.  long, 
4-10  mm.  wide,  sessile  by  a  more  or  less  clasping  base;  basal  leaves  spatulate, 
narrowed  into  short  petioles:  heads  not  numerous,  about  25  mm.  broad;  in- 
volucre hemispheric;  the  bracts  imbricated  in  3-5  series,  oblong-linear  or 
spatulate,  the  tips  usually  obtuse  or  obtusish,  slightly  spreading,  the  inner 
often  mucronulate:  pappus  nearly  white;  achenes  pubescent.  (A,  NuUaUii 
T.  &  G.;  A.  denvdatus  Nutt.;  A.  orthophyUus  Greene,  Leaflets  1:  146.  1905; 
A,  pratincola  Greene,  Pitt.  4:  215.  1900;  A,  vaUicola  Greene.  1.  c.  213;  A, 
Underwoodii,  A.  Tweedyi,  A,  griseolus,  A,  corymbiformis  Rydb.  Bull.  Torr. 
Bot.  Club  31:  653-5.  1904;  A,  subracemosvs  Rydb.  Mem.  N.  Y.  Bot.  Gard. 
1:  394.  1900.)— Quite  variable;  throughout  our  range  and  northwestward. 

29a.  Aster  adscendens  armeriaefolius  (Greene)  A.  Nels.  Resembling  the 
species  but  the  heads  usually  few;  the  branches  and  branchlets  slender  above 
and  with  greatly  reduced  leaves.  (^1.  armeriaefolius  Greene,  Pitt.  4:  214. 
1900.) — In  the  mountains  of  Colorado. 

30.  Aster  longifolius  Lam.  Encycl.  1 :  306.  1783.  Stems  glabrous  or  some- 
what pubescent,  leafy,  paniculately  branched,  3-9  dm.  high:  leaves  lanceolate 
to  linear-lanceolate,  entire  or  nearly  so,  acuminate,  narrowed  into  a  sessile, 
clasping,  usually  slightly  cordate  base,  7-20  cm.  long,  4-12  mm.  wide:  heads 
rather  numerous,  about  25  mm.  broad;  involucre  hemispheric,  8-10  mm.  high; 
the  bracts  glabrous,  narrow,  green,  acute,  imbricated  in  only  1  or  2  series, 
nearly  equal:  rays  numerous,  about  8  mm.  long,  violet  or  pale  purple:  pappus 
pale.  (A.  lonchophyllus  Greene,  Leaflets  1:  146.  1905.)— Colorado  to  Mon- 
tana and  thence  to  New  England. 

31.  Aster  Fremontii  T.  &  G.  Gray,  Syn.  Fl.  1:  191.  1884.  Stems  slender, 
erect,  2-5  dm.  high,  glabrous  or  the  upper  parts  soft-pubescent:  leaves  thin- 
nish,  the  margins  either  quite  naked  ana  smooth  or  obscurely  ciliolate- 
scabrous;  the  radical  and  lowest  cauline  oblong  or  oblanceolate,  or  somewhat 
obovate,  3-7  cm.  long,  tapering  into  a  slender-margined  petiole;  the  cauline 
oblong-lanceolate  to  Unear,  commonly  half-clasping  at  base:  heads  solitary 
in  the  smaller  specimens,  several  in  the  larger,  8-12  mm.  high,  somewhat 
naked-pedunculate;  bracts  of  the  involucre  narrowly  linear,  obtuse,  or  the 
inner  acute,  some  of  the  outer  shorter,  all  loose  and  similar:  rays  numerous, 
8^2  mm.  long. — Wet  mountain  meadows;  in  our  range  and  to  the  north- 
westward. 

32.  Aster  Canbyi  Vasey,  Gray,  Syn.  FL  1:  185.  1884.  Stems  rather  stout, 
simple  or  branched  above,  leafy  to  the  top,  2-6  dm.  high:  leaves  thickish, 
ample ;  the  upper  cauline  mostly  oblong,  and  with  broadly,  half-clasping,  usually 
auriculate  insertion:  heads  solitary,  several  or  many,  large  or  smaller  as  the 
number  increases;  bracts  oblong  or  spatulate,  acute  or  obtuse,  the  outer 
usually  shorter,  or  sometimes  more  foliaceous  and  then  equaling  the  disk. 
[A.  Burkei  (Gray)  Howell,  Fl.  310.  1897;  A.  majusculus  Greene,  Pitt.  4:  215. 
1900;  A.  spathvlatus  Lindl.  (A.  svbspathidaiiis  Rydb.  Mem.  N.  Y.  Bot.  Gard. 
1:  395.  1900);  A.  ciliomarginattis  Rydb.  1.  c.  392;  A.  Cimckii  Gray,  as  to  our 
range.} — ^In  the  mountains;  New  Mexico  to  Montana,  Utah,  and  Washington. 
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33.  Aster  meritits  A.  Xeb.  Bot.  Gas.  37:  268.  1904.  Stems  l-sereral 
from  each  of  the  many  crowns  of  the  woody  rootetodcs,  the  tufted  stems 
snberect  or  more  usually  widely  sheading  and  forming  a  mat  5-10  dm.  acroas, 
2-4  dm.  long,  green  but  und^  a  lens  sparsely  pubescoit,  simple  or  bninfhfd. 
leai^  throughout:  leaves  oblong  or  sometimes  eUipdc,  3-7  cm.  long,  subacute, 
entire  or  obscurely  crenulate-serrate,  glabrous  above,  oft«i  sparingly  and 
minutdy  ciBc^te-scabrous  below  ami  on  the  margins:  heads  several  to  nu- 
merous, usually  in  a  crowded  corymbose  leafy  cyme,  turbinate-campanulate; 
involucTal  bracts  broadly  linear,  in  3^  rows,  subacute  or  obtuse,  erect, 
puri^e-tipped  and  mar^ned,  delicately  ciliate,  sometimes  puboiil^it  (as  are 
the  peduncles  and  pedicels):  rays  mostly  fewer  than  15,  purple  or  violet: 
pappus  brownish.  (A.  Riehardaonii  S]xeng.  as  to  our  range.) — Xorthon 
Wyoming  to  Idaho  and  Mcxitana. 

34.  Aster  proximtis  Greene,  Pitt.  4:  220.  1900.  With  vegetative  characteris- 
tics of  A.  ladevirens  (See  no.  27)  but  of  a  deeper  green,  the  fc^iage  more  am^^iate 
and  sfveading,  all  the  leaves  quite  entire:  mfloresoence  mcHe  truly  paniculate 
and  cfoen:  invcrfucres  campanulate;  the  outer  bracts  wholly  h^baceous  and 
nireading,  the  green  tips  of  even  the  innermost  also  spreadmg,  all  cus{h- 
oately  acute:  rays  35  or  more,  large  and  showy,  fleshncc^or  to  roee-puri^- — 
North&n  Wyoming;  probably  in  Montana  and  Idaho. 

35.  Aster  apricus  (Gray)  Rydb.  Mem.  X.  Y.  Bot.  Card.  1:  396.  1900. 
Low,  usually  less  than  2  dm.  hi^  the  stems  clustered,  from  tufted  rootstocks; 
the  flowmng  branches  mostly  few,  suberect,  ^larsely  leaved:  lower  stem 
leaves  comparatively  ample,  thickish,  oblong,  broadly  lancec^te  or  ^atu- 
late,  tapering  into  winged  petioles  with  clasping  base:  heads  from  sectary 
to  several;  the  bracts  all  alike,  somewhat  spatulate4inear,  obtuse  or  acutish: 
rajTs  ''deep  blue-^-ic^t  and  reddish-purple  intermixed."  {A.  incertus  A.  Xels. 
L  c.  269.)--In  the  higher  mountains;  Colorado  to  Montana. 

36.  Aster  fukratus  Greene,  Pitt.  4:  217.  1900.  Sums  low,  slender,  de- 
cumbent, numerous,  from  a  loose  but  ext^isive  system  of  slender  horizontal 
rootstocks  and  partly  subterranean  stolons:  the  l^ves  terminating  the  latter 
small  and  obovate  to  ^atulate-oblong;  those  of  the  red-purple,  white- 
puberulent  proper  stems  unear  and  lance-4inear,  5-10  cm.  kmg,  1-nerved,  all 
entire  and  glabrous:  heads  large,  solitary  at  the  ends  of  the  smaller  stems, 
few  and  racemose  or  subcorymbose  on  the  taller  stems,  but  these  <Mily  3  dm. 
high;  involucres  turbinate  but  broadly  so;  the  bracts  few  and  little  imbricated, 
almost  wholly  herbaceous,  the  outer  12-25  nun.  long,  linear,  aitire,  acute, 
wholly  ^abrous  as  are  also  the  short,  qiatulate-linear  inner  oaes:  rays  15-20, 
16-18  nun.  long,  rich  rose-purple  or  paler  and  roeeate-lilac. — ^In  the  moun- 
tains; southern  Colorado. 

•  37.  Aster  frondeos  (Gray)  Greoie,  Proc.  Acad.  ScL  Phila.  551.  1S95.  Stems 
simi^  or  with  sparing  erect  flowmng  branches,  spsusely  leaved:  leaves  com- 
paratively ample,  8-12  cm.  long;  the  \ffweT  tapoing  into  winged  petic^; 
the  up|>er  oft«i  with  clasping  base:  heads  solitary  or  few,  naked-pedunculate, 
broad;  involucral  bracts  lin^-lanceolate,  loose  and  not  imbricate,  all  equal- 
ing the  disk,  occasionally  the  outermost  broader  and  leaf-like.  A./oUaeeus 
fvincipally;  tyjHcal  A.  JoUaceus  LindL  does  not  occur  in  this  range.  {A. 
gUutUoUuB  Gieene,  L  c.  218.) — Subalpine  in  the  Eod^  Moantains,  and  west- 
ward. 

Tbe  rdsliandbm  and  TalidHy  of  the  ioRamin^  are  not  y«C  dean  A.  ih'ifiii  fcijiifffBi, 
A^  spithnwuatM,  A.  viUactuM  Greeoe,  Pitt.  4:  213,  217.  and  218,  zopectivcly. 

23.  KACHASRAHTHERA  Nees. 

Annual,  biemiiaL  or  perennial  branched  hertis,  with  leafy  stems,  altcsnate, 
entire,  senate,  or  pinnatifid  leaves,  the  teeth  or  lobes  usually  bristle-lqiped, 
and  large  heads  of  both  tubular  and  radiate  flowers.  Involucre  of  nmneroos 
series  of  imbricated  caneacoii  or  ^andular  l»acts  with  herbaceous  or  fofia- 
'•^oos  ^ireadiDg  or  reflezed  tips.    Beeqrtaele  ahreolate,  the  ahrebi  osualliy 
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toothed  or  lacerate.  Ray-flowers  numerous,  violet  to  red  or  purple,  pistillate: 
disk-flowers  perfect,  the  corollas  tubular,  5-lobed,  yellow,  changing  to  red 
or  brown;  anthers  exserted,  appendaged  at  the  tip,  rounded  at  the  base; 
style-appendages  subulate  to  lanceolate.  Achenes  turbinate,  narrowed  be- 
low, pubescent.  Pappus  of  numerous  stiff,  rou^,  unequal  bristles. — Aster 
in  part. 

Annuals. 

Leaves  bipinnatifid,  pale  green;  stems  usually  simple  below   .         ,       1.  M.  tanacetifolia. 
Leaves  pinnatifid,  dark  green;  stems  branching  throughout   .         .       2.  M.  coronopifolia. 
Biennials  or  rarely  perennials. 

Involucral  bracts  for  the  most  part  recurved  or  reflexed. 

Stems  hirsute  or  hispid  throughout,  glandular-viscid  at  least 

above 3.  M.  aspera. 

Stems  glabrate  or  puberulent,  not  hispid. 

Densely  glandular-viscid  on  the  branchlets  and  involucre. 

Involucral  bracts  very  viscid 4.  M.  varians. 

Involucral  bracts  hispid  as  well  as  glandular     .         .         .       5.  M.  Pattersonii. 
Moderately  glandular-viscid  on  the  involucre  but  obscurely  or 
not  at  all  on  the  branchlets. 
Stem  leaves  mostly  spatulate-oblanceolate,  3-nerved. 

Involucral  bracts  lance-linear,  the  tips  sharply  deflexed       6.  M.  latifolia. 
Involucral  bracts  almost  filiform,  squarrose-spreading    .       7.  M.  Bigelovii. 
Stem  leaves  mostly  broadly  linear  or  oblong,  l-nerv»i. 

Heads  large,  few;  stems  reddish 8.  M.  rubricaulis. 

Heads  many;  stems  green 9.  M.  viscosa. 

Involucral  bracts,  for  the  most  part,  erect. 

Leaves  and  stems  canescently  puberulent  (rarely  nearly  gla- 
brous). 
Involucres  obscurely  or  not  at  all  glandular. 

Stems  generally  simple  below  and  paniculately  branched 

above 10.  M.  canescens. 

Stems  low,  branched  from  the  base 11.  M.  shastensis. 

Involucres  evidently  glandular. 

Fastigiatelv  branched  from  the  base,  with  suberect  stems     12.  M.  pulverulenta. 
Divaricately  branched  throughout,  with  widely  spreading 

stems 13.  M.  ramosa. 

Leaves  and  stems  glabrate 14.  M.  glabella. 

1.  Machaeranthera  tanacetifolia  Nees.  Ast.  224.  1832.  Pubescent,  often 
rather  viscid,  very  leafy,  commonly-  2-5  dm.  high:  lowest  leaves  2-3-pinnately 
parted;  uppermost  simply  pinnatifid  or  on  the  flowering  branchlets  entire; 
lobes  short,  setulose-mucronate :  heads  12  mm.  high;  bracts  of  the  involucre 
narrowly  linear,  with  slender,  mostly  linear-subulate,  spreading,  f  oliaceoiis  tips, 
or  the  outermost  almost  wholly  foliaceous:  rays  numerous,  bright  violet: 
achenes  rather  broad,  villous. — Southern  Colorado  to  Texas  and  Arizona. 

2.  Machaeranthera  coronopifolia  (Nutt.)  A.  Nels.  Bot.  Gaz.  37:  268.  1904. 
Annual,  or  possibly  biennial,  divaricate-branched  from  the  base  upward, 
1-2  dm.  high,  green  but  puberulent  and  minutely  glandular:  leaves  moder- 
ately to  very  deeply  pinnatifid,  oblanceolate  in  outline,  1-4  cm.  long;  the  seg- 
ments very  variable,  linear  to  oblong  or  merely  with  broad  teeth  upon  the 
margins  of  the  blade,  setulose-mucronate:  heads  large;  the  involucral  bracts 
in  about  5  series,  the  slender,  green,  reflexed  portion  of  the  bract  about  as 
long  as  the  scarious-imbricated  base:  rays  often  nearly  2  cm.  long,  bluish- 
purple:  achenes  sparingly  appressed-pubescent.  Aster  tanacetifolius  in  part. — 
Wyoming  to  Nebraska  and  Northern  Colorado. 

3.  Machaeranthera  aspera  Greene,  Pitt.  3:  62.  1896.  Biennial,  stoutish, 
freely  branching,  5-8  dm.  high,  rough  throughout,  with  a  gland-tipped  in- 
dument  which  is  short  and  scabrous  on  the  leaves,  longer  and  hispidulous  on 
the  stem  and  branches:  cauline  leaves  oblong-lanceolate,  sessile  by  a  broad, 
half -clasping  base,  spinulosely  serrate-toothed:  heads  large,  somewhat  race- 
mosely  disposed  at  the  ends  of  the  branches;  involucres  hemispherical;  the 
bracts  witn  long  lanceolate  spreading  herbaceous  tips,  these  glandular- 
scabrous:  achenes  compressed,  cuneate-oblong,  striate,  strigose-pubescent. 
(Af .  Fremontii  Rydb.  Bull.  Torr.  Bot.  Club  32:  123.  1905;  M.  dchoriacea 
Greene,  Leaflets  1 :  148.  1905.) — ^Frequent  at  middle  elevations^  central  Col- 
orado. 

4.  Slachaeranthera  varians  Greene,  Pitt.  4:  98.  1899.    Biennial  or  short- 
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fired  perennkl,  the  sofitary  or  few  stems  ereet  from  the  base,  2-8  dm.  H^ 
simple  and  leafy  up  to  the  corymbose  or  somewhat  panided  summit,  from 
nesmy  glabrous  below  to  gfewdnlar-pabenilent  above,  the  upper  portion  and 
the  bfajDches  ^andular-hi^ndulous  or  hispid:  leaves  liiiear4aiioec^te,  ^7  em. 
long,  sesEole,  entire  to  more  or  less  regular^  spinukee-toothed,  mostly  glalnoas 
on  both  faces  but  marginally  ^andular-pubescent  or  cihate:  heads  numerous, 
large  and  showy  with  many  purple  rajrs;  bracts  of  the  hemi^>herical  or  sob- 
eampanulate  involucre  in  4  w  5  series,  all  with  long,  linear-subulate,  roread- 
ing,  glandular-viscid  herbaceous  tips:  oblong-^ioear  arhenw  nearly  glabroas, 
hardly  striate.    {M.  rriscosida  Rydb.  L  c.  124.) — ^Xew  Mexico  to  Wyoming. 

5.  Macbaecuitheni  Patteraonii  (Grav)  GreCTe,  Ktt.  3:  63.  1896.  :&anehed 
from  the  sunmiit  of  the  taproot,  1-3  dm.  high;  stems  and  branches  with  soft 
or  cott<my  pubescence,  or  ^atnate:  leaves  thirkish,  ^uLtulate  or  ling;ulate, 
entire  or  coarsely  few-toothed,  coospAcuoasiy  hirsute-dliate  at  base:  heads 
solitary  or  few;  invc4ucral  bracts  lancec^ate,  hi^dulous  as  weH  as  viscid,  very 
souarroee:  rajrs  about  30,  12-15  mm.  long,  bri^iit  violet:  achenes  ^abrate. 
(Si.  cammixta  Greoie,  Pitt.  4:  71.  1899.) — ^In  the  hi^  mountains;  Ccdofado 
and  Utah. 

6.  Macbaecanthen  latifolia  A.  Xds.  Proc.  BioL  Soe.  Wash.  20:  38.  1907. 
Perramial  from  short-branched  caudez;  stems  few-sevoal,  dender,  erect, 
2-7  dm.  hi^  minutely  puberulent:  leaves  minutely  pubeniloit  (the  upper 
face  nearly  glabrous),  mostly  entire,  randy  with  a  few  anall  ^inulose  te^th, 
generaDy  '3-vdned  from  the  base  and  somewhat  retieulate  above;  the  basal 
and  low^  stem  leaves  broadly  oblanceolate  to  obovate,  2-3  cm.  long,  tapering 
into  a  short,  narrowly  margined  petiole;  the  upper  st^n  leaves  sessile  or 
neariy  so,  those  of  the  inflorescence  reduced  ana  becoming  bractlike:  heads 
few,  corymbose,  relatively  large,  8-14  mm.  hig^;  involucre  campanulate;  the 
bracts  in  5-6  series,  oblancec^te  or  oblong-lanceolate,  the  dark  greoi  acute  or 
acuminate  tips  ultimately  reflexed,  minutely  gfewdular-pubqiilent :  rays  blue 
with  a  slight  violet  tinge:  achenes  spai9e\y  and  obseurdy  pubescent,  shorter 
than  the  pappus.  (If.  paniculata  A.  Xds.  1.  c.) — ^In  the  caficxis  of  Utah 
(Garrett). 

7.  Machaenntbeni  Bigdovn  (Gray)  Greene,  L  e.  Stans  3-7  dm.  hig^ 
leafy,  branching  above,  rou^iish-hirsnte  to  giabrate;  the  flow^ing  branches 
or  peduncles  glandular-hirsute,  tominated  by  large  showy  heaub:  leaves 
oblong  or  lanceolate,  irregularly  and  sometimes  rndsdy  dentate,  sometimes  en- 
tire; the  radical  lanceolate-^patulate;  the  cauline  obkmg  to  lanceolate,  usually 
with  broadish  partly  clasping  base:  inv<^ucral  bracts  very  numerous,  linear- 
attenuate  or  the  prolonged  and  much  recurved  tips  almost  filiform:  rays  very 
manv,  15-20  nun.  long. — Southern  CMorado  to  Mexico. 

S.'lCachaenuitbeni  mbricaufis  Rydb.  L  c.  28:  506.  1901.  Biennial  or 
peihap  perennial;  stems  solitary  or  fetr,  erect  or  nearly  so,  simi^  bdow, 
branched  above,  2-6  dm.  high,  terete,  striate,  usuaDy  tinged  with  red  or  pur- 
ple, finely  strigose-puberulent,  not  viscid:  leaves  linear  or  linear-oblaneeonte, 
sesale,  acute,  entire  or  dentate,  scabrous-dUc^te  on  the  margins:  heads 
corymbose-cymose;  involucre  10-12  mm.  high,  12-15  nun.  in  diameter;  bracts 
numerous,  linear-lanceolate  with  attenuate,  almost  terete,  squarroee  tips,  visdd- 
puberulent :  rays  nimierous,  dark  blue,  about  12  nun.  long:  achenes  flat,  spar- 
mglv  and  minutely  strigoee.  (If.  ^pedabiUs  Greene,  Leaflets  1:  148.  1905: 
3/.  SeOn/i  Rydb.  1.  c.  32:  123.  1905./— €ok>rado. 

9.  Machaeranthera  viscosa  (Xutt.)  Greene,  I^.  4:  22.  1899.  Bieamai, 
the  stems  sectary  or  several,  erect,  3-5  dm.  hig^  usually  spicate  or  raeemose 
in  the  middle,  but  m(M%  c^Mymbose  at  summit,  or  not  rarely  wholhr  corymbose; 
herbage  green  and  seemin^y  glabrous,  but  under  a  lens  puberulent,  the 
inflorescence  and  especially  the  involucres  gianHnUr  and  visad:  lower  eau- 
fine  leaves  narrowly  oblanceolate,  rather  remotdy  but  sharply  serrate:  bnets 
of  the  large  and  neariy  turbinate  involucre  in  5  or  6  series  and  dosely  imbri- 
cated, the  green  herbaceous  tips  long  and  narrow,  closdy  reflezed  and  Tcrj 
viscid:  ra>-s  purple  or  \'iolet,  18  or  20. — ^Montana  to  Colorado  and  westwanL 

10.  Machaenuitbeni  can^sccns  (Kutt.)  Gny,  PL  Wiigfat.  1:  80.  185& 
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Biennial,  erect,  2-4  dm.  high,  fastigiately  or  more  corymbosely  branching, 
the  herbage  canescently  puberulent:  early  canline  leaves  (fallen  before  the 
flowering)  spatulate,  commonly  with  a  few  serrations;  those  of  the  branches 
linear  or  at  least  narrowly  oblanceolate,  entire:  bracts  of  the  involucre  in 
about  3  series,  the  lanceolate  green  tips  ascending  or  shghtly  spreading: 
rays  rather  deep  blue  or  purplish. — ^From  Assiniboia  and  the  Dakotas  to 
Colorado. 

11.  Machaeranthera  shastensis  Gray,  Proc.  Am.  Acad.  6:  539.  1865. 
Stems  several  from  the  crown  of  the  biennial  or  perennial  root,  paniculately 
branched,  canescently  puberulent  as  are  also  the  leaves,  somewhat  purplish: 
leaves  mostly  entire,  2-4  cm.  long;  the  lower  spatulate  or  oblanceolate  as  are 
the  narrower  stem  leaves:  heads  rather  numerous;  the  involucre  sub  turbinate 
to  campanulate,  12  mm.  high;  the  bracts  rather  thin,  purplish  and  canescent, 
mostly  erect:  rays  few  (8-16),  rather  broad,  blue  varying  to  purple.  (Af. 
linearis  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  398.  1900;  Af.  superba  A.  Nels. 
Bot.  Gaz.  30.:  197.  1900.)— Northwestern  Wyoming  to  California  and  Wash- 
ington. 

12.  Machaeranthera  pulverulenta  (Nutt.)  Greene,  1.  c.  23.  Biennial, 
erect,  1-3  dm.  high,  somewhat  fastigiately  panicled,  more  or  less  canescent 
with  a  fine  pubescence,  this  on  the  peduncular  branchlets  and  involucres 
mixed  with  sessile  or  subsessile  very  minute  resiniferous  glands:  rather  small 
and  scattered  leaves  oblanceolate,  entire  or  serrate-toothed:  heads  small, 
subturbinate;  involucral  bracts  in  about  3  series,  rigid,  the  short  green  tips 
suberect:  rays  few  (8-16).  (M.  divaricata  and  M.  subalpina  Greene,  1.  c.) — 
Northern  Colorado  to  Montana. 

13.  Machaeranthera  ramosa  A.  Nels.  Bull.  Torr.  Bot.  Club  28:  233.  1901. 
Stems  several  to  numerous,  prostrate-spreading  or  somewhat  assurgent, 
each  freely  branched  (often  intricately  so)  throughout,  3-4  dm.  long,  the 
whole  plant  forming  a  conspicuous  mat  from  0.5  m.  to  nearly  1  m.  across; 
stems  and  slender  branchlets  green  with  a  fine  puberulence:  leaves  green, 
nearly  glabrous;  the  radical  and  cauline  entire  or  irregularly  denticulate, 
broadly  linear  or  linear-spatulate,  3-5  cm.  long,  often  wanting  at  anthesis; 
the  rameal  numerous,  small,  linear,  entire  or  nearly  so,  often  somewhat 
fascicled:  heads  numerous,  terminating  the  branchlets;  involucres  broad, 
subhemispherical;  the  lanceolate  bracts  in  5  or  6  series  and  rather  loosely 
imbricated,  the  green,  acuminate  tips  at  length  reflexed,  distinctly  glandular- 
viscid:  rays  20  (more  or  less),  purple. — Sandy  gravelly  plains;  southern 
Wyoming. 

14.  Machaeranthera  glabella  Greene,  Rydb.  in  Fl.  Col.  358.  1906.  Nearly 
or  quite  glabrous  throughout,  2-3  dm.  high;  stems  few  to  several  from  the 
somewhat  branched  crown  of  the  taproot,  mostly  erect,  simple  below:  leaves 
linear  to  narrowly  oblanceolate,  somewhat  rosulate  on  the  crowns,  2-4  cm. 
long:  heads  rather  small,  in  an  open  corymbose  panicle;  involucres  campanulo- 
turbinate;  the  bracts  pale  except  the  short-lanceolate  dark  green  tips,  erect 
or  some  of  them  tardily  recurved:  rays  10-15,  10-12  mm.  long. — Mountains 

.  of  Colorado. 

24.  OREASTRtJM  Greene 

Acaulescent  perennials,  with  narrow  subcoriaceous  entire  leaves  and  scap- 
iform  monocephalous  branches  from  a  stout  somewhat  fusiform  and  not 
freely  branching  taproot.  Bracts  of  the  involucre  narrow,  subequal,  in  about 
2  series.  Rays  rather  numerous,  elongated,  purple;  disk-corollas  tubular- 
funnelform,  5-toothed  and  the  teeth  erect.  Style-branches  filiform  to  subulate- 
linear,  strongly  hirsutulous.  Achenes  subterete,  distinctly  5-8-costate.  Pappus 
a  single  series  of  brownish  barbellate-ecabrous  and  rather  fragile  or  deciduous 
bristles. 

1.  Oreastrum  alpigineum  (T.  &  G.)  Greene,  Pitt.  3:  147.  1896.  Scapiform 
stems  spreading  and  assurgent,  6-12  cnl.  long,  tomentose  at  the  summit: 
radical  leaves  Imgulate-spatulate  to  narrowly  Imear,  glabrous,  obtuse,  nerve- 
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leas,  3-7  cm.  long:  heads  fully  12  mm.  hi^  and  broad;  bniets  of  the  inTohieie 
not  veiy  unequal,  usually  pubescoit,  h^ar,  acute:  rays  purple,  12-16  mm. 
loi^:  style-appendages  linear-subulate:  achenes  hnear,  striate,  g^brate  belcfw, 
hirsute  near  the  top.  (Aster  jmichdlus  Eaton,  Bot.  King's  Exp.  143.  1871.) — 
In  the  higher  mountains;  Wyoming  and  Montana  to  Washington. 

26.  lONACTIS  Greene 

Low  tufted  perennials,  often  lignescent  at  base,  never  st<^oiiifat>us  or  with 
radical  leaves.  Stems  clothed  equably  with  narrow  aitire,  rigid,  l^ierved 
and  veinkss  leaves  and  terminatmg  in  1  or  more  showy  heads  with  vicAet 
rays.  Involucre  of  well  imbricated  bracts  of  coriaceous  texture,  without 
herlMu;eous  tips,  appre^ed  even  to  the  tips.  Achenes  narrow,  villous.  Pap- 
pus double,  the  more  copious  inner  series  bristly,  the  outer  short  and  setulose. 

1.  lonactis  alpina  (Xutt.)  Greene,  Pitt.  3:  245.  1897.  Puberulent  and 
somewhat  cinereous;  stems  tufted,  rigid,  only  9-15  cm.  high,  terminated  by 
a  solitary  pedunculate  head:  leaves  short,  6-12  nun.  long,  rigid,  oblong 
to  linear  or  the  lowest  spatulate,  the  broader  obtuse  with  an  abrupt  macro, 
eallous-mar^ned:  involucre  broadly  campanulate;  the  bracts  imbricated  in 
about  3  series,  scabro-puberulent,  lanceolate:  rays  10-12  nmi.  long,  light 
▼i<^t:  outer  pappus  sometimes  distinctly  chaffy.  AsUr  scoptdorum. — In  the 
mountains  of  Montana  and  Wyoming  and  thence  far  westward. 

26.  LBUCELEHE^  Gre^ie 

Low  perennials  with  diffusely  branching  leafy  stems  from  a  sknder  fig- 
neous  base.  Leaves  numerous,  subulate  and  appiessed,  or  more  sfn^eading 
and  neariy  linear.  Heads  small,  solitary,  and  terminal  upcm  the  neuiy  fili- 
form ultimate  branchlets.  Involucres  turbinate,  imbricated;  the  bracts 
narrow,  neariy  plane,  herbaceous  but  with  narrow,  scarious  margins.  Rays 
and  disk  both  white  or  the  former  reddi^  or  at  least  often  turning  red  in 
drying.  Disk-corollas  tubular-fimnelform,  5-toothed  but  not  deeply  so;  style- 
tips  ovate,  acutish.  Achenes  long  and  slender,  manifestly  compressed,  hir- 
sutulous.  Pappus  a  single  series  of  long  and  slender,  scabrous,  bri^t-white 
bristles. 

1.  Lencelene  ericoides  (Torr.)  Greene,  PiU.  3:  148.  1896.  Usually  only 
8-14  cm.  hi^  canescent  and  ^andular-scabrous,  much  branched;  branches 
erect  or  diffuse,  terminated  by  somewhat  pedunculate  heads:  leaves  c<»Bmonly 
hispid-ciliate,  erect  or  fittle  spreading,  6-12  mm.  long;  the  lowest  qpatulate  and 
tapering  into  a  petiole;  the  upper  linear  to  neariy  filiform:  bracts  of  the  in- 
vc^ucre  in  about  3  series,  lance^ate,  acute  or  apiculate,  thinnish,  scarious- 
margined:  rays  white  or  sometimes  ro8e-col<X'.  Aster  ericaefoUus. — Dry  hiDs; 
Wyoming  and  Utah  to  ICan«a«^  and  Texas. 

27.  ERIGERON  L.    Fleabaxe.    Erigebox 

Branching  or  scapose  herbs,  with  ahemate  or  basal  leaves,  and  corymbose, 
paniculate,  or  solitary  pedunculate  heads  of  both  tubular  and  radiate  (rarely 
all  tubular)  flowers.  Involucre  hemispheric  or  campanulate;  the  bracts  nar- 
row, neariy  equal,  imbricated  in  but  1  or  2  series  in  our  qxcies.  Receptacle 
nearly  flat,  usually  naked.  Ray-flowers,  in  oar  Epeaes,  white,  vi(^,  or  purple, 
or  rarely  yellow,  pistillate;  di^-^owers  yellow,  tubular,  perfect,  the  coro&as 
mostly  5-lobed.  Anthers  obtuse  and  entire  at  the  base.  Style-branches  m«e 
or  less  flattened,  the  appendages  short,  mostly  roimded  or  obtuse.  Achenes 
flattened,  usually  nerved.  Pappus-bristles  fragile,  dender,  s(»brous  or  den- 
ticulate,  in  1  series,  or  often  an  additional  outer  shorter  series. 

*  This  genua  is  ess^itially  monotypic.  Several  species  hare  been  propooed  but  thgr  rest 
on  characters  shading  imperceptibly  into  each  other.  These  species  are  L.  areiuma  Mellcr, 
Cat.  N.  A.  Plants  8.  1900  {A Her  erieaefohu*  lenuiM  Gray);  L.  abinaideg  Greene,  Pitt. 
4:  99.  1S99;  L.  kirttUa  Rydb.  ilHpUmamuM  erieaefoHuM  kuieOa  Gray);  and  L.  i 
Rydb.  (L.  eritmdea  wenHima  Greene),  BidL  Tocr.  Bot.  <^|jt>  33:  153.  1906u 
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RAYS  CONSPICUOUS  (much  surpassing  the  disk) 

PERENNIALS 

Leaves  entire' or  merely  toothed. 

Stems  usually  more  than  3  dm.  high,  simple  below,  solitary 
from  the  ends  of  distinct  (sometimes  branched)  root-stocks. 
Involucre  with  spreading  or  reflexed   bracts;    rays  rather 
broad;  pappus  simple. 
Involucre  glabrous  or  glandular         .         .         .         .         .       1.  E.  salsuginosus 
Involucre  woolly,  or  hirsute  and  viscidulous. 

Involucre  very  woolly 2.  E.  elatior. 

Involucre  viscidulous  and  moderately  hirsute         .         .       3.  E.  Coulteri 
Involucre  with  mostly  appressed  bracts;  rays  numerous  and 
narrow;  pappus  double. 
Bather  equably  leafy,  the  upper  stem  leaves  not  greatly 
reduced. 
Leaves  few,   short,   and   distant,   broadly  obovate  to 

ovate  or  broadly  oblong 4.  E,  superbus. 

Leaves  more  numerous,  oblanceolate  to  ovate  and  oblong. 

Bracts  glabrate,  obscurely  glandular  .         .         .       5.  E.  macranthus. 

Bracts  more  or  less  hirsute. 

Herbage  nearly  or  quite  glabrous.         .         .         .       6.  E.  speciosus. 

Herbage  clearly  pubescent 7.  E.  subtrinervis. 

Quite  inequably  leafy,  the  upper  stem  leaves  greatly  re- 
duced in  size. 
Pale  green  and  apparently  glabrate,  but  under  a  lens 

minutely  rough-hirsute 8.  E.  asper. 

Dark  green  and  distinctly  pubescent,  often  viscidulous, 

especially  above 9.  E.  formosissimufl. 

Stems  usuallv  less  than  3  dm.  high  (mostly  1-2  dm.),  either 
branched  near  the  base  or  somewhat  caespitose. 
Stems  mostly  simple  and  monocephalous. 

Stems  leafy  below,  either  scapiform  or  with  greatly  re- 
duced leaves  above;   heads  mostly  solitary  on  the 
bracted  or  naked  pedimcle. 
Leaves  spatulate  or  oblanceolate  to  linear. 
Involucre  woolly. 

Woolof  involucre  blue-black;  rays  white  .         .     10.  E.  melanocephalus. 

Wool   of  involucre  mostly  wmte;   rays  violet  or 

whitish 11.  E.^miflorus. 

Involucre  hispid  or  minutely  hirsute. 
Rays  not  yellow. 
Rays  white. 

Bracts  hispid-ciliate 19.  E.  Engelmannii. 

Bracts  appressed-hirsute  .        .         .         .    20.  E.  Eatonii. 

Rays  blue,  violet,  or  purple. 
Hispid-ciliate  throughout  .        .         .         .    21.  E.  poliospermus. 

Pubescence  not  hispid,  mostly  short  and  ap- 
pressed. 

Rays  violet 18.  E.  ursinus. 

Rays  pale  purple .         .        .        .        .        .     17.  E.  radicatus. 

Rays  yellow    .         .         .        .        .        .        p        .    22.  E.  luteus. 

Leaves  obovate  to  short-oblong. 

Plant  green  and  glabrate 12.  E.  Garrettii. 

Plant  pale-canescent 13.  E.  tener. 

Stems  leafy  throughout. 

Leaves  all  broad,  obovate  to  short-oblong       .         .         .14.  E.  nauseosus. 
Leaves  narrowly  lanceolate  to  linear. 

Involucre   glabrous   but  pruinose-glandular;    foliage 

glabrous  or  nearly  so 15.  E.  leiomeris. 

Involucre  hirsute  or  pubescent. 

Leaves  glandular-scabrous  and  hirsute  •        •        .     16.  E.  glandulosus. 
Leaves  not  glandular. 
Rays  not  yellow. 

Rays  purple  or  violet. 
I<eaves  subglabrous. 
Plants  low  (4-l€  cm.);  pubescence  spread- 
ing     .        .        .        .        .        .        .    17.  E.  radicatus. 

Plants  taller  (8-16  em.);  pubescence  ap- 
pressed      .         ,         .         .        .         .     18.  E.  ursinus. 

Leaves  hispid-hirsute 21.  E.  poliospermus. 

Rays  white. 

Bracts  hispid-ciliate 19.  E.  Engelmannii. 

Bracts  appressed-hirsute       .        .         .        .    20.  E.  Eatonii. 

Rays  yellow 22.  E.  luteus. 

Stems  more  or  less  branched  and  with  few-several  heads. 
Rays  white. 

Leaves  1 -nerved. 

Herbage  minutely  hirsute. 
Bracts  hispid-(»liate«      • 19.  E.  TCwgftlmftaatt^ 
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Bnets  appnmed-iuTBuim 7ti.  'R,  EatonS. 

Herbttoe  eofupKaooaijr  lna|i«d  or  hinale-eflmtc .         .  24.  E.  pnTnilTW. 

Lonres  3-nerred.  at  least  at  base 23.  £.  ]  ' 

Bars  not  white. 

Pnbeseeiiee  very  short. 

Leaves  Z-nenred .  25.  E. 

hemrea  1-Dcrred 26.  E.  < 

Pubescence  hispid,  long  and  spreading  ...  27.  E.  eotkcumus. 

Leaves  dissected  or  deefMjr  deft. 
Leaves  temately  divided. 

Twice  to  thrice  teraate 28.  E.  ecmpoaitiB 

Oxice  temate  or  qmnate 29.  E.  trifidiis. 

Leaves  pinnately  divided 90.  E. 

I^eaves  not  eordat^-dasiHx^. 

Stems  simple  at  least  below;  the  heads  few.  larse. 

Involucre  hirsute  or  stricose 8.  E.  i 

Invohiere  nkore  or  less  giandalar  or  viscid  .         .       9.  E.  i 

Stems  brazicherl;  ti^  heads  anall.  several  to  many. 

Stems  smple  at  base  but  branch  ing  upward  .     31.  E.  i 

Stems  branching  from  the  base  and  in  no.  32  also  above. 

Leafy  throoghoot 32.  E.  < 

Leafy  below  and  tennimtting  in  a  scape-like  peduncle. 
The  few  stems  erect,  but  tataetaoea  with  a  few  short 

stolons  from  the  base 33.  E. 

The  earlier  stems  erect,  the  later  siendcr-stoloniferoas, 

leafy  and  often  rooting 34.  E.  flagelhvis. 

Leaves  eordate^<lasping 35.  E. 

RAYS  LVCOXSnCUOUS  (short  or  wanting) 

Inflorescence  corvmbif  orm  or  paniculate. 

Plant  3-6  dm.  high;  stem  mostly  solitarv 36.  E.  lapOnteoL 

Plant  1-3  dm.  high;  stems  often  several 37.  E.  acrxs. 

Inflorescence  mostly  racemose;  the  stem  or  stems  riender  38.  E.  lonehopliyflnK. 

1.  Esipron  salsti^iiiosiis  Gray,  Proc.  Am.  Acad.  16:  93.  1880.  Root- 
stocks  snort  and  thickish;  stems  2-5  dm.  high,  the  summit  of  pedmides 
lanate-pobescent  or  pubeniknt,  no  bristly  or  hi^ute  hairs:  leaves  vay  anooth 
and  ^brous  or  g^brate,  thickish;  radical  and  lower  cauhne  leaves  spatulate 
to  n^riy  obovate,  with  base  attenuate  into  a  margined  petiole,  3-7  cm.  kng; 
upper  cauHne  ovate-oblong  to  lance<^te,  sessile,  mocronate  or  afMCulate- 
acuminate;  uppermost  small  and  bract-like:  bracts  of  the  invcrfucre  loose  or 
even  spreaiding,  linear-subulate  or  attenuate,  viscidulous  or  puberuloos:  di^ 
12-14  mm.  in  diameter:  rays  broad,  giving  an  A^ier-lake  effect,  50-70,  purple 
or  violet,  12-15  mm.  long. — On  wet  ground;  in  the  mountains  of  oar  lan^e 
and  far  northwestward. 

la.  Erinron  salsugiiioibs  g^bidafis  Gray,  Syn.  FL  1:  209.  1886.  Lower, 
few-leaved,  oft«i  monocephalous.  This  and  var.  cmgustifdlius  grade  into  the 
species,    (E.  giacialis  A.  Xels.  Bot.  Gaz.  37:  207.  1904.>--AliMne  sUtioos. 

2.  Erigeron  elatior  (Gray)  Greene,  Pitt.  3:  163.  1897.  Stems  somewfasi 
clustered,  stout,  erect,  4-7  dm.  high,  leafy  up  to  the  monocei^ialous  or  usually 
distinctly  corymbose  summit,  hirsute-pubescent,  the  foliage  scabrous:  leaves 
ovate-lanceolate,  acute,  entire:  heads  1-8,  on  bracted  peduncles;  invohmes 
very  large,  often  more  than  12  mm.  high  and  15-18  nmi.  broad;  the  finear, 
attenuate-acuminate  bracts  squarrose-siHeading,  imbedded  in  dense,  soft 
wool:  rays  showy,  numerous  and  narrow:  achenes  pubescent;  peqipas  of  rather 
firm  bristles  and  a  c<Mispicuous  outer  circle  of  white  squamdlae.  E.  gnmdi' 
flams  elatior, — Along  streams;  in  the  mountains  of  our  range. 

3.  Erigenm  Coulteri  Porter,  Fl.  Col.  61 .  1874.  Stems  2-5  dm.  hi^  equably 
leafy,  bearing  solitary  or  rarely  2  or  3  sloider-peduneulate  heads:  leaves 
membranaceous,  obovate  to  oblong,  either  entire  or  serrate  with  several  aiiarp 
teeth,  pilose-pubescent  to  glabrous;  the  cauline  hardly  mucronate:  disk  about 
12-14  dm.  wide:  involucral  bracts  less  attenuate  and  s|H^eading,  obscurely  vis- 
cidulous but  hirsute  with  spreading  hairs:  rays  rather  narrowly  linear,  12  mm. 
or  more  lon^,  white,  varymg  to  purplish. — In  the  mountains  of  our  ruige. 

4.  Erigeron  superfous  Greene,  ex  Rydb.  FL  Col.  364.  1906.  Nearly 
^abrous  throughout,  3-6  dm.  ho^  neariy  simple  and  strict:  leaves  rela- 
tively few  and  distant,  rather  hurg^  spaiidj  oliate;  the  bsMal  and  lover 
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cauline  tapering  into  a  petiole  from  an  elliptic  or  oblanceolate  blade;  the 
upper  sessile  and  becoming  ovate,  acute:  heads  few,  corymbose,  large:  the 
involucre  12-16  mm.  broad,  slightly  hirsute  at  base  only,  obscurely  glandular 
as  are  also  the  pedicels:  rays  numerous,  12-16  mm.  long.  Formerly  referred 
in  part  to  E.  solsvginosus  and  in  part  to  E,  macranthus. — Colorado  and 
Wyoming  to  Utah. 

5.  Erigeron  macranthus  Nutt.  Trans.  Am.  Phil.  Soc.  7:  310.  1841.  Gla- 
brous or  sparingly  strigillose  above,  the  stem  leafy,  4-8  dm.  high:  leaves  from 
oblanceolate  below  to  elliptic-oblong  and  oval  above,  8  cm.  to  less  than  3  cm. 
in  length,  more  or  less  hispid-ciliolate  on  the  margins:  inflorescence  corymbi- 
form,  leafy:  heads  7-8  mm.  high;  bracts  linear-subulate,  acuminate,  glandular- 
puberulent,  not  at  all  hirsute,  in  2  series  but  almost  equal  and  crowded:  disk 
12-15  mm.  wide:  rays  very  numerous,  fully  1  cm.  long.  {E.  salicinus  Rydb. 
Bull.  Torr.  Bot.  Club  32:  125.  1905;  E.  platyphyllus  Greene,  Leaflets  1:  145. 
1905.) — ^In  the  moimtains  of  our  range. 

6.  Erigeron  speciosus  DC.  Prodr.  5:  284.  1836.  Stem  from  a  woody  base, 
3-5  dm.  nigh,  strict,  glabrate  or  sparsely  hirsute  with  rather  long  white  hairs, 
leafy  to  the  top:  lower  leaves  oblanceolate,  5-10  cm.  long,  acute,  tapering  into 
a  winged  petiole,  which  is,  as  well  as  the  leaves,  cihate-margined;  upper 
leaves  lanceolate,  sessile^  more  or  less  clasping:  heads  corymbose,  7-10  mm. 
high  and  1.5-2  cm.  in  diameter;  bracts  linear-acuminate,  minutely  glandular 
and  somewhat  hirsute:  rays  blue  or  violet,  very  numerous,  rather  narrow, 
12-18  mm.  long:  achenes  strigose;  pappus  double,  the  outer  of  few  short 
setose-squamellate  hairs.  (E.  consvicuus  Rydb.  Mem.  N.  Y.  Bot.  Gard. 
1:  400.  1900.) — In  the  moimtains;  Colorado  to  Montana  and  Washington. 

7.  Erigeron  subtrinervis  Rydb.  Mem.  Torr.  Club  5:  328.  1894.  Similar  to 
the  preceding  species,  finely  pubescent;  steins  leafy  to  the  inflorescence: 
leaves  entire,  thm;  the  basal  and  lower  ones  oblanceolate  to  oblong,  obtuse 
or  acute,  petioled;  the  upper  lanceolate  or  ovate-lanceolate,  sessile  or  some- 
what clasping,  acute,  rather  distinctly  3-nerved:  heads  25-35  mm.  broad, 
corymbose,  or  rarely  soUtary:  rays  numerous,  blue  to  pink:  pappus  double, 
the  outer  bristles  very  short.  {E,  striatus  Greene,  as  to  our  range;  E.  Vree- 
landii  Rydb.  Bull.  Torr.  Bot.  Club  32:  125.  1905.)— From  Colorado  and  South 
Dakota  to  Utah  and  Idaho. 

8.  Erigeron  asper  Nutt.  Gen.  2:  147.  ISfS.  Stem  simple,  or  branched 
above,  more  or  less  pubescent,  sometimes  hirsute,  1.5-6  dm.  high:  leaves 
glabrous,  pubescent,  or  ciliate,  entire;  the  basal  ones  spatulate,  obtuse,  5-10  cm. 
long,  6-25  mm.  wide,  narrowed  into  margined  petioles;  stem  leaves  oblong- 
lanceolate  or  linear-lanceolate,  obtuse  or  acute,  the  upper  smaller:  heads 
several  or  solitary,  slender-peduncled,  2-5  cm.  broad;  bracts  linear,  acute, 
hirsute  or  pubescent:  rays  100-150,  very  narrow,  violet,  purple,  or  white, 
8-14  mm.  long:  pappus  double,  the  outer  row  of  bristles  much  snorter  than 
the  inner.  {E.  glabeUus  Nutt.  1.  c;  E.  consobrirms  Greene,  Pitt.  3:  186.  1897; 
E.  oblanceolatus  Rydb.  1.  c.  24:  294;  E.  Earlii  Rydb.  1.  c.  32:  126.)— Colorado 
to  Montana  and  extending  far  eastward. 

9.  Erigeron  formosissimus  Greene.  Bull.  Torr.  Bot.  Club  25:  121.  1898. 
Perennial,  somewhat  tufted,  3-5  dm.  nigh,  the  stems  erect  or  at  base  slightly 
decumbent:  basal  leaves  oblanceolate,  obtuse,  entire,  1-neryed,  6-12  cm.  long, 
including  the  long,  winged  petiole,  green  and  glabrous  or  cinereous-pubescent, 
ciliolate-margined;  those  of  the  stem  2-4  cm.  long  or  more,  oblong-lanceolate, 
acute,  sessile:  stem  somewhat  hirsute-pubescent,  ending  ,in  few  to  several 
large  heads:  involucre  low-hemispherical.  16-20  mm.  broad;  the  biserial  equal 
bracts  with  spreading  green  tips  and  witn  little  pubescence:  rays  100  or  more, 
narrow,  almost  18  mm.  long,  light  rose-color  to  deep  purple.  {E,  globeUus 
mollis.  E.  eximius  Greene;  E,  incaneacena  and  E.  visddus  Rydb.  1.  c.  28:  23  & 
24.  1901.) — ^Throughout  our  range. 

10.  Erigeron  melanocephalus  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  246. 
1900.  Caudex  thick  and  nearly  simple  or  more  or  less  branched,  the  branches 
short;  stems  few  to  several  (often  10  or  more),  slender,  erect,  5-15  cm.  high, 
monocephalous,  pubescent  with  purplish  hairs:  leaves  nunaerous  on  the  crowns, 
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nearly  aeaaie  to  long-petioled,  blade  dfiptie  to  narrowij  oblong,  2-5  cm.  long 
(iDchiding  the  petiole),  almost  glabrous;  stem  leaves  sereral,  broadly  Imear, 
aeaminate,  2-3  em.  long;  pabeaceoee  siinilar  to  that  of  the  stem:  heads  larse, 
when  fully  expanded  3  em.  broad;  invohicral  bracts  invohred  in  a  dense,  dark 
porpie  wooL  (E.  oreocharis  Greene.)— 5aba^»ne  in  moist  parks;  Colctado 
and  Wyoming. 

11.  Erigeron  amfloms  L.  Sp.  PL  S&i.  1753.  Stems  3-8  cm.  hi^  or  more, 
strictly  monoeephaloas,  few-leaved,  often  naked  and  pedmicalifonn  at  summit: 
radical  leaves  spatulate  or  oblance<^te,  2-4  cm.  long;  canline  lanceolate  to 
linear:  invc^ncre  nsoaUy  hirsote  as  well  as  lanate,  oecaaonaDy  becoming 
naked;  the  linear-acute  bracts  ratha*  close,  or  merely  the  short  tips  spreading: 
rays  purple  or  paler.  4—8  mm.  long,  (E.  nmplex  Greene,  FL  Fr.  387.  1897; 
E.  leueotriekus  Rydb.  1.  c.  28:  23.  1901;  E,  grandifUyrua  Bixk.,  as  to  oar 
range.)— .\^Hne;  from  C<4orado  to  the  arctic  regions. 

12.  Erigeron  GaireCtii  A.  Xels.  Perennial  fnxn  a  short  woody  somewhat 
branched  and  tufted  crown:  leaves  all  basal,  nearly  ix  quite  ^brous,  2-4  em. 
long,  oblancec^te,  obtuse  or  subacute,  tapering  to  a  diort  petiole:  sea^ie  7-12 
cm.  long;  the  sohtary  heads  large,  2-3  cm.  broad;  invc^ucre  dark  green, 
7--8  mm.  hi^,  obscurely  hirsutulmis  as  is  also  the  scape;  the  bracts  linear- 
subulate:  rays  40-50,  wiiite,  linear-^xitulate,  the  U^ile  8-10  mm.  long: 
outer  pai^Nis  minute  or  wanting. — ^Reported  only  from  Cottonwood  OUkn, 
Utah. 

13.  Erigeron  tener  Gray,  Proc.  .\m.  .Acad.  16:  91.  1880.  Whole  f^ant 
canescent  (almost  silvery)  with  minute  rath^  soft  pub^eenoe;  caudex  l»andi- 
ing,  bearing  many  rigid^'erect.  dendo*  stems  8-12  cm.  high,  sparing  branched 
near  the  summit,  the  branches  monocephalous:  radical  leaves  thirkiah  and 
firm,  broadly  obovate-^)atulate,  abruptly  acuminate,  lath^-  indistinctly 
callous-tipped,  12-18  ram.  long  by  7-10  mm.  wide,  on  slend^-  petioles  twice 
their  length;  stem  leaves  few  and  anall,  ^latulate-lancec^te:  heads  rather 
small;  bracts  of  the  involucre  narrow-lanceolate,  gre^ii^  with  somewhat 
scarious  margins:  achenes  compressed,  hirsute:  paf^Mis  9m{^.  {E.  Tweedfi 
Canby,  Bot.  Gaz.  13:  17.  1888.) — ^Rocky  dry  hills;  from  Montana  and  Wyo- 
ming to  Nevada. 

14.  Erigeron  natueosns  (Jones)  A.  Xels.  Bot.  Gas.  37:  270.  1901.  Tufted 
perennial,  1-2  dm.  high,  leafy  throughout,  the  wIm^  plant  minutely  aeabroos 
and  the  leaves  hispid-ciliate:  basal  lestves  spatulate  to  obovate,  4-8  cm.  kng; 
the  upper  similar  but  gradually  smaller,  sessde  or  almost  clasfxng:  heads 
mostly  sc^itary  on  the  leafy  ascending  stons;  the  peduncle  proper  only  2-3  on. 
long,  Mutinous  or  viscid,  as  is  also  the  invc^ucre,  and  with  a  nauseating  odor; 
the  bracts  somewhat  scabrous,  abruptly  acuminate:  rays  white  or  nearly  so. 
— ^Hot  sandy  benches  at  the  base  of  cliffs;  mountains  of  Utah. 

15.  Erigoron  kkxneris  Gray.  Syn.  FL  1:  211.  1881.  Stems  8-15  em.  Id^ 
from  the  somewhat  surculoee  branches  of  the  caudex,  anooth  and  very  gjb- 
brous  ^or  some  minute  hairiness  at  least  on  the  petioles) :  leaves  bri|^  green, 
mainly  radical  and  spatulate,  very  obtuse  (larger  3-4  cm.  long,  with  taper- 
ing base  or  petiole  oi  at  least  equal  loigth;,  3-10  mm.  wide;  cauline  only 
2  or  3  and  smaller:  involucre  6-7  mm.  high;  the  bracts  lanceolate  and  not 
attenuate,  ^brous  but  pruinose-^andular,  brownish-purple:  ravs  about 
40,  linear,  \'iolet,  6-8  nmi.  long.  (E.  ^^f^athvdifolius  Rydb.  L  c.  26:  545.  1899.) 
— In  the  alpine  re^dons;  Wvoming  and  Colorado  to  Utah  and  Nevada. 

16.  &ieeron  ^nduk>sus  P(Hter,  Fl.  CoL  60.  1874.  Caesntose  from  a 
stout  caudex.  1-2  dm.  high,  rigid,  granulose-glandular  or  glandular-seabroas 
and  with  sparse  or  hispid  hairs.  e^)ecially  on  the  margins  of  the  leaves:  leaves 
thickish,  spatulate  to  Itnear-oblanceolate,  3-8  cm.  long:  head  8-10  mm.  high; 
involucre  glandular  or  viscid  as  well  as  pubescent:  rays  40  or  50,  violet  or 
purple,  8-12  mm.  long. — Middle  devations  in  the  foothills;  Wyondng  and 
Colorado. 

17.  Erigeron  radicatns  Hook.  FL  Bor.  Am.  2:  17.  1831.    Stems  alender, 
line.  5-10  cm.  hi^  more  or  less  tufted  on  the  woody  caudex:  leaves  all 

&r  or  wider,  the  broadest  only  2-4  mm.  wide^  liirBOte  €r  Mr- 
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sutely  ciliate  or  sometimes  nearly  glabrous,  no  glandular  roughness:  involucre 
more  or  less  villous-pubescent,  only  5-6  mm.  high:  rays  mostly  pale  purple. 
(E.  Parryi  Canby  &  Rose,  Bot.  Gaz.  15:  65.  1890;  E.  Scribneri  Canby,  1.  c; 
E.  vetensis  Rydb.  Bull.  Torr.  Bot.  Club  32:  126.  1905.)— In  the  highest 
mountains  of  our  range  and  extending  far  northward. 

18.  Erigeron  ursinus  Eat.  Bot.  ling's  Exp.  148.  1871.  Stems  1-2  dm.  high, 
loosely  caespitose:  leaves  green,  mostly  smooth  and  glabrous,  but  their  mar- 
gins more  or  less  hirsute-ciliate,  spatula te  to  narrowly  oblanceolate;  cauline 
ones  lanceolate  or  linear  and  acute:  involucre  (6  mm.  high)  and  naked  summit 
of  flowering  stem  hirsute-pubescent:  rays  40  or  50,  purple,  narrowly  linear, 
6  mm.  long. — ^Alpine  and  lower  in  our  range  and  westward  to  California. 

18a.  Erigeron  ursinus  gracilis  (Rydb.)  A.  Nels.  More  leafy  and  the  whole 
plant  more  or  less  strigose-pubescent.  {E.  gracilis  Rydb.  Mem.  N.  Y.  Bot. 
Gard.  1:  404.  1900.) — Subalpine  in  open  grassy  places;  Yellowstone  Park. 

19.  Erigeron  Engelmannii  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  247.  1899. 
Crown  woody,  from  nearly  simple  to  numerously  but  very  short-branched: 
leaves  numerous,  crowded  on  the  crowns,  linear,  on  very  slender  petioles 
which  about  equal  the  blade,  closely  subcinerpous,  somewhat  ciliolate  on 
the  petioles,  2-6  cm.  long  (including  the  petioles):  stems  weak,  decumbent 
or  prostrate,  moderately  leafy,  3-6  cm.  long,  monocephalous  or  with  2  or  3 
heads:  peduncles  short,  ascending,  1  or  more-bracted ;  heads  rather  small; 
involucre  about  5  mm.  high;  the  bracts  equal,  narrowly  linear,  acuminate, 
dark  green  with  light  margins,  ciliolate:  rays  white,  broadly  linear,  40  (more 
or  less),  the  ligules  about  5  mm.  long,  equal  (E.  simulans  Greene,  PI.  Baker. 
3:  31.  1901). —-Stony  slopes  and  foothills  at  middle  elevations;  Wyoming, 
Colorado,  and  Utah. 

20.  Erigeron  Eatonii  Gray,  Proc.  Am.  Acad.  16:  91.  1880.  Stems  several 
from  the  crown  of  a  strong  taproot,  slender  and  weak,  diffuse^  1-2  dm.  long, 
simple  or  with  2  or  3  monocephalous  branches:  leaves  all  hnear,  thickish, 
minutely  pubescent;  the  radical  about  5  cm.  long  and  the  broadest  4  mm.  wide: 
heads  only  6  mm.  high;  bracts  of  the  sparsely  hirsute  involucre  little  unequal: 
rays  seldom  over  20,  at  most  6  mm.  long,  white  or  purplish.  {E.  nematophyllvs 
Rydb.  Bull.  Torr.  Bot.  Club  32:  124.  1905.)— On  the  lower  slopes  of  the 
mountains;  Wyoming  to  Colorado  and  Utah. 

21.  Erigeron  poliospennus  Gray,  Syn.  Fl.  1:  210.  1884.  Caudex  multi- 
cipital,  the  branches  short  and  crowded;  stems  simple,  numerous,  rather  closely 
pubescent  with  spreading  unequal  hairs,  leafy  below,  naked-pedunculate  above, 
7-15  cm.  long:  leaves  crowded  on  the  crowns,  short-hirsute  all  over,  the  mar- 
gins strongly  hirsute-ciliate  especially  on  tne  petioles,  linear-spatulate,  3-5 
cm.  long  (including  petiole) ;  stem  leaves  several,  similar  but  becoming  smaller 
upward:  peduncles  naked  or  with  a  filiform  oract,  monocephalous;  heads 
large,  including  the  spreading  rays  20-25  mm.  broad;  involucral  bracts  nar- 
row, in  2  rows^  hirsute,  long-acuminate,  with  a  dark  green  midrib:  rays  20- 
50,  purple  or  violet.  (E,  wyomingensia  and  E,  inamoeniLS  A.  Nels.  Bull.  Torr. 
Bot.  Club  26:  248.  1899.)— Gravelly  hills;  Wyoming  to  Montana  and  Oregon. 

22.  Erigeron  luteus  A.  Nels.  1.  c.  27:  33.  1900.  Densely  tufted  on  a  multi- 
cipital  caudex :  leaves  closely  crowded  on  the  crowns,  all  narrowly  linear  with 
slightly  tapering,  petiole-like  base,  subcinereous,  3-5  cm.  long:  stems  mono- 
cephalous, simple,  scape-like  but  bearing  2  or  more  short  leaves  below,  the  pe- 
duncular portion  usually  with  1  small  bract,  from  barely  exceeding  the  leaves  to 
about  twice  as  long:  heads  6-8  mm.  high;  the  involucral  bracts  linear,  acutish^ 
somewhat  unequal  and  in  2  rows,  rather  shorter  than  the  disk:  rays  30-40,  a 
pure  yellow,  rather  broad  and  short,  the  ligules  only  3-4  mm.  long:  pappus  in  2 
series,  the  outer  of  very  short,  inconspicuous  bristles;  the  inner  bristles  rather 
sparse  and  coarse,  nearly  as  long  as  the  tube  of  the  disk-corollas;  achenes 
minutely  pubescent.  (Chrysopsis  hirtella  DC.  5:  327.  1836;  E.  curvifolius 
Piper,  BuU.  Torr.  Bot.  Club  27:  396.  1900.)— Sandy  stream  banks;  Yellow- 
stone Park  to  the  plains  of  the  Columbia. 

23.  Erigeron  microlonchus  Greene,  Pitt.  3:  293.  1898.  Slenderly  fusiform 
perennial  root  bearing  at  the  crown  a  central  tuft  of  leaves  encircled  by  several 
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slender  decombait  flowering  stems  10-15  cm.  hi^;  heibage  snbdnereous  widi 
a  fine  appressed  pubescence  of  straight  hairs:  basal  leaves  7-12  cm.  kng  in- 
cluding tne  short  petiole,  linear-lanceolate,  acute  at  both  ends,  entire,  3- 
nerved;  stems  with  few  and  ratho-  remote,  sessile,  linear-lanceolate  leaves: 
heads  commonly  solitary,  randy  2  or  3,  on  slender  naked  pedimcles;  bracts 
of  the  rather  smaU  involucre  subequal,  hispid  at  the  very  base:  rays  30  or 
more,  rather  narrow,  purplish:  achoies  sparsely  strigose-hispid;  bristles  oC 
the  pappus  fine  and  fragile,  subtended  by  an  obscure,  shcH^^etifonn  outer 
series.— <^ommon  in  the  foothills  of  our  mountains. 

24.  Erigeron  pmniliis  Xutt.  Gen.  2:  147.  1818.  Stems  tufted,  sfender, 
simple  or  brancned,  1-2.5  dm.  high:  leaves  entire,  hirsute,  the  lower  and 
basal  ones  narrowly  qpatulate  or  lin^,  petioled,  2-10  an.  kng,  2-4  mm.  wide; 
stem  leaves  linear:  heads  12-20  nun.  broad,  short-pedunded;  bracts  linear, 
acute,  hirsute:  rays  oO-dO,  white,  6-8  mm.  long,  at  loigth  deflezed:  papp>u8 
double,  the  outer  row  of  bristles  short  and  more  or  less  int^mixed  wrth  the 
inner;  achenes  pubescent. — ^Dry  sandy  pLains;  South  Dakota  to  Kansas  and 
west  to  Utah  and  Idaho. 

25.  Erigeron  corymbosus  Xutt.  Trans.  Am.  PhiL  Soc.  7:  308.  1841.  Stems 
erect  from  a  creeping  rootstock,  oftoi  3-4  dm.  high,  soft-cinereous  or  some- 
times hispidulous  with  mostly  spreading  shcHt  pubescoioe:  radical  leaves 
narrow-lanceolate  or  spatulate-lancec^te,  largest  8-12  cm.  long,  6-8  mm. 
wide,  3-nerved;  the  cauUne  linear  and  narrow:  heads  sometimes  sc^itary,  usually 
several  and  cor^-mbosely  disposed  on  short  slender  peduncles;  invcrfucie 
6  mm.  high,  canescently  pubescent :  rays  30-50,  mostly  narrow  and  6-10  nmi. 
long,  blue  or  violet,  apparently  sometimes  white.  (E.  Sdsonii  Greene,  L  c. 
2W-) — Colorado  to  Montana  and  far  northwestward. 

26.  Erigeron  cacspitosus  Xutt.  1.  c.  307.  Stems  tufted,  canesoent,  ami^ 
or  branched  above,  1.5-3  dm.  hi^:  leaves  canesoent  or  pubescent,  oitire,  the 
lower  and  basal  ones  {)etioled,  narrowly  oblanceolate  or  ^latulate,  2-7  on. 
long:  heads  solitary  or  several,  short-peduncled,  25-35  nun.  broad;  bracts 
lanceobte  or  linear-oblong,  acute,  canescent:  rays  40-60,  6-12  mm.  kng, 
white  or  pinkish:  pappus  double,  the  outer  soies  of  very  short  bristles.  {E. 
subcanetcens  Rydb.  Bull.  Torr.  Bot.  Clxib  24:  294.  1897.)— Dry  flats  and 
ridges:  throu^out  our  range  and  west  to  the  Pacific  States. 

27.  Erigeron  condnnus  (H.  &  A.)  T.  &  G.  FL  2:  174.  1842.  Very  hizsute 
throughout  with  long,  spreading,  white  hairs;  stems  several  from  the  same  root 
or  caudex,  1-2  dm.  high,  slender,  leafy,  branching  above,  the  brandies  ter- 
minated by  sin^e  heads:  leaves  narrowly  linear,  elongated,  entire,  attenuate 
at  the  base,  the  lowermost  tapering  into  a  slendq*  petiole:  heads  10-12  mm. 
in  diameter;  bracts  erf  the  involucre  linear,  very  acute,  densely  hirsute:  rays 
numerous,  12  nmi.  long,  white  to  blue.  The  variety  aphanacUs  [E.  aphanac- 
Us  (Gray)  Greene  Fl.  Fr.  3S9.  1907]  is  a  rayless  form  which  mav  occur  in 
the  western  part  of  our  range. — Infrequoit;  in  the  arid  areas  of  the  wesiem 
parts  of  our  range  to  the  Pacific  States. 

2S.  Erigeron  compositus  Pursh,  FL  Am.  Sq^t.  2:  538.  1814.  Herfaa^ 
hir^te  to  ^brate  and  more  or  less  viscidulous;  stems  very  short,  from  a 
somewhat  woody  creeping  base,  densely  leafy:  leaves  fan-diaped  in  oathne, 
usually  2-3-temately  parted  into  linear  or  short  and  narrow  spatulate  lobes, 
4-12  nun.  long,  on  long,  slender,  hispid-ciliate  petioles;  the  few  on  the  erect 
flowering  stems  3-lobed.  or  entire  and  linear:  involucre  6-8  nun.  high,  ^nrae^ 
hirsute:  ravs  40-60,  not  verv  narrow,  white  purple  or  vic^t),  mostlv  6-8  mm. 
long.  (E'  muUijiduJi  Rydb.  Mem.  X.  Y.  Bot.  Gard.  1:  402.  196o.)— Diy, 
stony  slopes,  middle  elevations;  throughout  our  range  and  to  the  Pacific  States. 

2Sa.  Eri^^eron  compositus  ^scoidens  j^inj,  .\m.  Joum.  Sci.  33:  237. 
1S62.  Rays  wanting  or  abortive:  heads  commoAly  smallo'. — Same  range 
as  the  species  and  often  growing  with  it.  Two  oth^  varietieB»  nudms  RyY&. 
and  incertus  A.  Xels.,  are  merely  gbbrate  f<xms  of  the  species  and  the  Tariety, 
resper**^'dv. 

'^  in  trifidus  Hook.  FL  Bor.  Am.  2:  17.  pL  120.  1834.    Very  mr 

Aw^^wuing,  hirsole:  leaves  sligfatly  flesl^,  oq  loog  petioles,  3-ciefi;  Ibt 
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segments  short,  entire,  or  the  lateral  often  2-lobed;  scapes  nearly  naked: 
rays  twice  the  length  of  the  very  hirsute  involucre:  achenes  minutely  hairy; 
pappus  hispid-scabrous,  as  long  as  the  corolla  of  the  disk.  {E.  flabelMfolius 
Kydb.  Bull.  Torr.  Bot.  Club  26:  545.  1899.)— Colorado  and  Utah  to  Mon- 
tana and  Idaho. 

29a.  Erigeron  trifidus  discoideus  A.  Nels.  Rayless  form  of  the  species, 
and  sometimes  glabrate. — Same  range. 

30.  Erifireron  pinnatisectus  (Gray)  A.  Nels.  1.  c.  26:  246.  1899.  From 
cinereous-hirsute  to  glabrate,  somewhat  tufted,  the  rather  few  stems  mostly 
erect,  1-2  dm.  high:  leaves  petioled,  the  blade  pinnately  divided  into  9-11 
linear  and  entire  or  more  or  less  cleft  lobes:  heads  rather  large  (8-10  mm.  high) 
or  in  depauperate  specimens  small:  the  rays  purple  or  violet-purple,  numerous, 
8-14  mm.  long.  E.  composittis  pinnatisectus, — ^Mostly  high  alpine;  in  the 
mountains  of  our  range. 

31.  Erigeron  ramosus  (Walt.)  B.  S.  P.  Prel.  Cat.  N.  Y.  27.  1788.  Annual, 
with  somewhat  appressed  pubescence;  the  stem  erect,  3-6  dm.  high;  corym- 
bosely  branched:  stem  leaves  linear-oblong  or  linear-lanceolate,  most  of  them 
entire;  basal  and  lowest  cauline  spatulate  or  oblong,  usually  serrate:  bracts  of 
the  involucre  glabrous  or  nearly  so:  pappus  double;  the  inner  a  series  of  slen* 
der,  fragile,  deciduous  bristles  (often  wanting  in  the  ray-flowers) ;  the  outCT  a 
persistent  series  of  short,  partly  united,  slender  scales:  rays  white,  rarely 
purplish,  occasionally  minute  or  wanting.  E,  strigosus.  E.  annuus  L.  is 
quite  similar  but  taller  and  with  more  spreading  pubescence  and  smaller 
heads. — Neither  are  indigenous  to  our  range,  but  the  former  occima  in  many 
fields  and  the  latter  will  no  doubt  be  found  sooner  or  later.  Both  are  Imown 
as  Daisy  Fleabane. 

32.  Erigeron  divergens  T.  &  G.  Fl.  2:  175.  1841.  Stems  several  or  nu- 
merous, ascending,  from  a  stout  taproot,  sometimes  decumbent  at  base;  her- 
bage roughened  with  a  short  hispid  pubescence:  leaves  linear,  1-2  cm.  long, 
or  the  lower  somewhat  longer  and  hnear-spatulate,  the  uppermost  reduced: 
heads  solitary,  terminating  slender  pedimcles:  rays  numerous,  filiform,  6  mm. 
long,  violet  or  purplish  [or  white  (?)]:  inner  pappus  of  scanty  slender  bristles, 
the.  outer  of  much  shorter  subulate  squamellae. — ^From  Texas  to  Montana 
and  west  to  the  Pacific. 

32a.  Erigeron  divergens  arenarius  (Greene)  A.  Nels.  Freely,  slenderlv, 
and  diffusely  branched:  leaves  small  and  numerous:  rays  pale  (lavender): 
the  pappus  apparently  simple.  {E,  arenarius  Greene,  Bull.  Torr.  Bot.  Club 
25:  121.  1898.) — ^Through  the  southern  part  of  our  range  to  Arizona. 

326.  Erigeron  divergens  nudiflorus  (Buckley)  A.  Nels.  Branches  rather 
few  and  suberect,  densely  leafy  for  two  thirds  of  their  length  and  terminating 
in  a  rather  stout  naked  peduncle:  leaves  linear-spatulate,  densely  cinereous- 
hirsute.  {E.  nudiflorus  Buckley,  Proc.  Acad.  Sci.  Phila.  456.  1862;  E. 
pedunculata  Heller. )-^olorado  to  Arizona.  The  varieties  as  well  as  the 
species  are  probably  biennial.    Intermediate  forms  are  common. 

33.  Erigeron  colo-mezicanus  A.  Nels.  Stems  few  to  several  from  a  slender 
annual  taproot,  ascending,  naked-pedunculiform  above  the  middle,  very 
leafy,  flowering  when  very  short,  tne  later  heads  on  stems  7-15  cm.  long: 
leaves  mostly  linear-spatulate  to  linear,  the  basal  sometimes  oblanceolate 
and  3-lobed  at  apex,  all  softly  cinereous-pubescent:  heads  much  as  in  E. 
divergens.  (E.  cinereu^  Gray,  EL  Fendl.  68.  1848;  not  E.  cinereus  H.  &  A« 
Comp.  Bot.  Mag.  2:  50.  1836.) — Southern  Colorado  and  New  Mexico. 

34.  Erigeron  flagellaris  Gray,  Mem.  Am.  Acad.  4:  68.  1849.  More  or  less 
cinereous  with  appressed  pubescence;  stems  slender,  diffusely  decumbent  and 
flagelliform  but  leafy,  some  prostrate,  some  at  length  rooting  at  the  apex  and 

Eroliferous:  leaves  small,  entire;  radical  spatulate  and  petioled;  those  of  the 
ranches  becoming  linear:  solitary  peduncles  4-10  cm.  long:  rays  white  or 
purplish:  pappus  double,  the  outer  of  subulate  bristles.  (£7.  MacDougaUii 
Heller,  Bull.  Torr.  Bot.  Club  26:  599.  1899.)— Moist  soil;  from  Montana  to 
New  Mexico  and  Texas. 

35.  Erigeron  philadelphicus  L.  Sp.  PL  863.  1753.    Perennial  by  stolons 
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and  offaels,  soft'iKibeaeeiit  or  sometimes  nearhr  ghUruug;  stems  slender, 
mostlj  branched  above,  ^-9  dm.  hi^:  basal  and  lover  leaves  ^ntnlate  or 
obovate,  obtose,  dentate,  2-7  cm.  km^  narrowed  into  diort  petioles;  npper 
stem  leaves  dasping  and  often  cordate  at  the  base:  beads  several  or  nmneroaSy 
eorymboae-paniriilate,  10-25  mm.  broad,  slmder-pedmicled;  bracts  linear, 
osmdly  scarioos-margined:  achenes  pnbenilent. — Tfaroogh  much  of  North 
America;  in  fiekb  and  woods;  rather  rare  in  our  range. 

36.  Erigefon  lapanteus  A.  Xels.  Biennial,  with  a  strong  vertical  taproot; 
genoally  only  one  stem  from  the  enlarged  crown,  simple,  stout,  striate,  erect, 
paniculatelv  branched  as  to  the  inflorescence,  3-6  dm.  nigh,  pur^ish,  glabrate, 
the  wfaitisb  hairs  very  strag^ing,  obscnrely  granular:  leaves  nomeroas, 
^abrate;  crown  leaves  oblaneeolate,  petioles  3-6  cm.  long;  lower  stem  leaves 
flbnilar  but  with  short-winged  peti(^;  upper  leaves  senile,  narrowly  lanceo- 
late, not  much  reduced;  bracts  small,  linear:  heads  numaoos,  on  rather  slen- 
do-  peduncles;  invcrfucral  bracts  dark  green^  in  2  rows,  subeqoal,  voy  narrow, 
acuminate,  shorter  than  the  1  cm.  hi^  disk:  flowers  very  numerous;  rays 
fihfomu  purplish,  largely  concealed  by  cofHoos  pappus:  achenes  linear,  1« 
than  2  mm.  long;  the  soft,  dirty-white  pappus  nearly  3  times  as  long.  {B. 
yeUawttonefuis  A.  Xels.  Bot.  Gas.  30:  198.  1900,  a  name  to  be  rejected.) — ^At 
midkUe  elevations,  in  open  woods  or  burned  over  timbo-  lands;  Ccrforado  to 
Montana. 

37.  Erigenm  acris  L.  Sp.  PL  863.  1753.  More  or  less  hirsute-pubescent; 
stems  1-2  dm.  high  from  a  biomial  or  perennial  rooC  the  larger  plants  branch- 
ing and  bearing  sev^al  or  numoous  somewhat  paniculately  disposed  heads: 
leaves  pubescent  or  ^abrate,  entire;  the  radical  and  lower  cauhne  spatulate, 
mostly  obtuse.  3-S  cm.  long,  peticJed;  the  upper  cauline  mostly  oblong  or  ob- 
laneeolate, obtuse  or  acutish,  sessile:  involucre  honispheric,  the  bracts  linear, 
hirsute:  rays  numerous,  pui^,  equaling  or  exceeding  the  brownish  pappas: 
tubular  jHstillate  flowers  fimorm,  numerous:  pappus  simple  or  nearly  so, 
cofHous. — Across  the  condnoit  northward,  and  south  in  our  mountains  to 
Orforado. 

37a.  Erigenm  acris  debOis  Oay,  Syn.  FL  1:  220.  ISSt.  Sparsdy  ptkse; 
stems  7-15  cm.  hig^  from  an  a{^)arent{y  perennial  root,  slender:  lea ves  origfat 
green;  the  radical  obovate  or  oblong;  the  cauline  spatulate  to  lanceolate,  short: 
heads  1-3  in  a  terminal  clusto-,  8-10  mm.  high:  bracts  of  the  involucre  sparsely 
hirsute  below,  the  smooth  attenuate  tips  ^Heading:  rays  in  flower  ratho- 
conspicuously  surpa^ing  the  disk.  {E.  jneundus  Greene,  Pitt.  3:  165.  1897.) 
— In  the  mountains  of  our  range  and  northward.  The  variety  DroebackemMis 
probably  does  not  occur  in  our  range. 

38.  Erigenm  k>ncfaophy]lns  Hook.  FL  Bor.  Am.  1:  18.  1834.  Sparse^ 
more  or  less  hirsute  witn  ^reading  bristly  hairs;  stems  clustered  on  the  sbomB. 
rootstock,  1-3  dm.  hig^  leafy:  leaves  hirsutehr  dhate  below  the  middip, 
otherwise  ^abrous  or  ^brate'  entire;  the  cauline  linear  or  linear-laneeoiate 
(4-10  cm.  IcHig,  2-6  mm.  wide),  the  lowest  linear-spatulate  or  oblaneeolate 
and  usually  tapering  into  dender  petioles:  heads  pedunded  and  simple- 
racemose,  or  rarely  panicled;  involucre  6-8  mm.  long:  rays  more  nmneroos 
than  the  disk-flowers,  the  purplish  or  whiti^  nearly  filtform  fignles  when 
fullv  develraed  ]Hx>jecting  onlv  1-2  mm.  bevond  the  pappus:  disk-flowers 
filiform.  {E.  armeriaefoUus  Tincx.  in  DC.  Prddr.  5:  291.  1836;  E.  rmnamnuM 
Xutt.  Trans.  Am.  PhiL  Soc  7:  312.  1841.)— Moist  saline  meadows  in  the 
mountains  of  our  range  and  in  the  Si^ra  Nevada,  and  far  northward. 

28.  WTOMDIGIA  A.  Neb.    Wtomixg  Daist 

Perennials  with  woody  more  or  less  branched  roots  and  short,  vnody, 
eaespitose,  multicipital  caudiees  whose  brandies  are  roughened  or  A^m^i^A 
by  the  bases  of  the  leaves  of  the  previous  years,  "^trm^  ~inirilr  mnnnrr phikwiy 
1  or  more  from  each  crown,  becoming  naked  and  pedunoumorm  above.  Lsttves 
crowded  on  the  crowns  and  on  the  Inses  of  the  stems.  Heads  large;  immhienl 
bracts  in  3-4  soeceaBiveiy  shorter  lowB,  rigid  witii  a  thickened  mifeb,  flowen 
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Aster-like;  ravs  broad,  comparatively  few;  disk-flowers  numerous.  Style- 
appendages  snort,  triangular-cuspidate.  Achenes  short,  densely  pubescent, 
subterete. — Erigeron  in  part. 

Caudex  merelsr  an  enlarged  crown,  or  the  branches,  if  any,  very  short. 
Glistening  silvery-white,  the  pubescence  microscopically  fine,  ap- 

pressed 1.  W.  argentata. 

Greenish  but  more  or  less  cinereous-lanate. 

Leaves  short,  mostly  1-3  cm.  long 2.  W.  cana. 

Leaves  long,  mostly  4-8  cm.  long 3.  W.  Tweedyana. 

Caudex  freely  branched,  forming  a  dense  tuft,  with  one  or  more  steins 
from  each  crown. 
Leavesl-2mm.  wide;  stems  slender,  curved-ascending    .        .         .     4.  W.  pulcherrima. 
Leaves  2-5  mm.  wide;  stems  stoutiui,  strict 5.  W.  cinerea. 

1.  Wyomingia  argentata  (Grav)  A.  Nels.  Silvery  white  pubescence 
throughout  very  close  and  fine,  the  separate  hairs  indistinguishable;  stems 
1-3  dm.  high:  radical  leaves  very  densely  clustered,  linear-spatulate  or  broader, 
2-5  cm.  long;  the  cauline  scattered  and  much  smaller:  heads  broad,  12-15  mm. 
high:  rays  rather  broad  and  large,  12-14  mm.  long:  achenes  sericeous-pubescent 
or  villous,  5-8-nerved.  (Erigeron  argerdatua  Gray,  Proc.  Am.  Acad.  8:  649. 
1873.) — Desert  regions  of  western  Colorado  to  Utah  and  Nevada. 

2.  Wyomingia  cana  (Gray)  A.  Nels.  Silvery  appressed  pubescence  ob- 
viously strigillose  under  a  lens,  that  of  the  involucre  loose  and  spreading:  stems 
1-2  dm.  high,  leafy:  the  Unear  cauline  leaves  gradually  diminishing  upward; 
the  radical  spatulate-lanceolate  or  narrower:  head  about  8  mm.  hign:  rays 
narrow,  6  mm.  long:  achenes  glabrous.  {Erigeron  canua  Gray,  PI.  Fendl.  67. 
1848.) — Arid  areas;  western  Nebraska  to  Wyoming  and  New  Mexico. 

3.  Wyomingia  Tweedyana  (Canby  &  Rose)  A.  Nels.  Perennial,  from  a  mul- 
ticipital  caudex,  1-2  dm.  high,  simple  or  somewhat  branched,  soft-pubescent 
below,  becoming  lanate  above  (apparently  densely  white,  lanate  when  young) : 
leaves  narrowly  linear,  4-8  cm.  long,  crowded  at  base,  reduced  and  scat- 
tered above,  somewhat  pubescent:  heads  6-10  mm.  high,  a  little  broader, 
terminating  the  simple  stems  or  the  branches:  the  peduncles  long  and  naked 
or  with  few  bract-like  leaves:  involucre  of  numerous  narrow  acuminate  bracts, 
so  crowded  as  to  seem  but  1-2  series,  with  tips  a  Uttle  spreading,  densely 
lanate:  rays  numerous,  conspicuous,  white:  pappus  double,  the  outer  mul- 
tisquamellate;  achenes  pubescent.  {Erigeron  Tweedyana  Canby  &  Rose, 
Bot.  Gaz.  15:  65.  1890;  E.  montanensis  Rydb.  Bull.  Torr.  Bot.  Club  24:  296. 
1898.) — Arid  districts;  Montana. 

4.  Wyomingia  pulcherrima  (Heller)  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  249. 
1899.  Stems  about  20  cm.  high,  tufted  at  the  base,  simple,  slender,  leafy, 
with  prominent  yellowish  lines,  pubescent  with  short,  appressed,  white  hairs: 
leaves  all  very  narrow,  about  1  mm.  wide;  the  basal  ones  linear-spatulate, 
about  1.5  cm.  long;  those  of  the  stems  2-4  cm.  long,  linear,  acute,  white- 
pubescent:  peduncles  a  prolongation  of  the  stems,  2-5  cm.  long:  heaas  large, 
3.5  cm.  in  diameter,  7  mm.  high;  involucral  bracts  in  about  4  rows,  slightly 
spreading,  linear-lanceolate,  with  spreading  pubescence:  rays  20-30,  either 
white,  pinkish,  or  violet  blue,  1.5  cm.  long,  2  mm.  wide,  emarginate.--Sandy 
hills;  New  Mexico  and  probably  southern  Colorado. 

5.  Wyomingia  cinerea  A.  Nels.  1.  c.  250.  Stems  erect,  fascicled,  somewhat 
striate  with  yellowish-green  lines,  about  2  dm.  high,  the  upper  part  naked- 
pedunculate,  usually  with  a  single  bract:  leaves  linear  or  some  of  the  crown 
leaves  spatulate,  acute,  cinereous  (as  are  also  the  stems)  with  a  short,  close, 
appressed  pubescence:  heads  large,  when  fully  open  3  cm.  or  more  across; 
involucre  broadly  hemispherical,  about  1  cm.  high;  the  bracts  acute,  cinereous 
with  a  spreading,  crinkled  pubescence:  rays  30  (more  or  less),  5-7-nerved, 
white  or  pinkish,  the  tube  finely  pubescent  as  are  also  the  disk  florets,  3  mm. 
broad,  3-toothed  at  the  rounded  apex:  pappus  tawny,  in  a  single  series,  about 
as  long  as  the  disk-corollas,  the  bristles  mostly  abruptly  flexed  one  third  their 
length  below  the  apex:  achene  short,  striately  marked  with  2-4  greenish- 
yellow  lines:  receptacle  flat,  alveolate. — Desert  hillsides;  south  central  Wyo- 
ming. 
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29.  LEPTILON  Raf.    Canada  Fleabanb 

Annual  or  biennial  caulescent  herbs.  Leaves  alternate;  blades  narrow, 
entire,  or  sparingly  toothed.  Heads  small,  radiate  or  discoid.  Involucres 
usually  campanulate;  bracts  several,  in  2-3  series.  Receptacle  naked.  Ray- 
flowers  few,  pistillate,  with  short  white  or  purplish  ligules;  disk-flowers 
several,  perfect,  the  corollas  usually  with  4  lobes.  Stigmas  flattened,  with 
short  appendages.  Achenes  flattened,  often  pubescent.  Pappus  of  many 
brittle  hair-like  bristles  in  1  series. 

1.  Leptilon  canadense  (L.)  Brit.  111.  Fl.  3:  391.  1898.  From  sparsely 
hispid  to  almost  glabrous;  stem  strict,  3-12  dm.  high,  with  numerous  narrowly 
paniculate  heads,  or  in  depauperate  plants  only  a  few  scattered  heads:  leaves 
linear,  entire,  or  the  lowest  spatulate  and  incised  or  few-toothed:  rays  white, 
usually  a  little  exserted  and  surpassing  the  style-branches.  {Erigeron  cana- 
dense.)— A  weed  in  waste  grounds  throughout  the  continent. 

2.  Leptilon  divaricatum  Raf.  Fl.  Tell.  2:  265.  1818.  Low,  1-2  dm.  high, 
diffusely  much  branched,  somewhat  fastigiate:  leaves  all  narrowly  linear  or 
subulate,  entire:  rays  purplish,  rarely  surpassing  the  stvle-branches  or  the 
pappus.    E.  divaricaium. — Possibly  coming  into  our  southeastern  border. 

30.  BACCHARIS  L. 

More  or  less  shrubby,  with  alternate,  simple  leaves,  and  the  branches 
striate,  bearing  small  heads  of  white  or  yellowish  flowers.  Heads  completely 
dioecious,  many-flowered.  Involucre  regularly  imbricated.  Receptacle  mostly 
flat  and  naked,  rarely  chaffy.  Flowers  of  the  staminate  heads  with  tubiilar- 
funnelform,  5-cleft  corolla;  the  pistillate  with  corolla  reduced  to  a  slender 
truncate  or  minutely  toothed  tube.  Achenes  5-10-costate.  Pappus  of  the 
staminate  flowers  a  series  of  scabrous  and  often  tortuous  bristles;  those  of  the 
fertile  flowers  usually  more  numerous,  finer,  and  often  elongated  in  fruit. 

Herbaceous  except  at  base. 

Pappus  copious,  elonfating  in  fruit  and  surpassing  the  style-branches; 

leaves  linear,  entire 1.  B.  Wrightii. 

Pappus  scanty,  scarcely  elongating  in  fruit;  leaves  elongated-lanceolate, 

somewhat  serrate  .         .         .         .         .         .         .         .         .     2.  B.  glutinosa. 

Shrubs,  1-4  m.  high. 

Involucral  bracts  all  acute 3.  B.  salicina. 

Involucral  bracts  obtuse  (at  least  most  of  them)  .         .         .         .     4.  B.  Emoryi. 

1.  Baccharis  Wrightii  Gray,  PI.  Wright.  1:  101.  1852.  Herbaceous  from 
a  woody  base,  very  smooth  and  glabrous,  3-6  dm.  high,  diffusely  branching, 
sparsely  leaved;  slender  branches  terminated  by  solitary  heads:  leaves  linear, 
small;  the  uppermost  linear-subulate:  involucre  campanulate,  7-10  mm.  high;  , 
tlie  bracts  lanceolate,  gradually  acuminate,  conspicuously  scarious-margined, 
with  a  green  back:  pappus  very  copious  and  pluriserial,  soft,  elongating  in 
fruit,  fulvous  or  purplish,  4  times  the  length  of  the  scabrous-glandular  8-10- 
norved  achene. — Western  Texas  to  southern  Colorado  and  Arizona. 

2.  Baccharis  glutinosa  Pers.  Syn.  2:  425.  1807.  Stems  herbaceous  above 
but  woody  toward  the  base,  1-3  m.  high;  branches  somewhat  striate-angled: 
leaves  elonpited-lanceolate,  serrate  with  few  or  several  scattered  teeth  on 
each  side,  more  or  less  distinctly  3-nerved  from  near  the  base,  7-15  cm.  long: 
heads  mostly  0  mm.  long,  numerous  and  corymbosely  cymose  at  the  summit 
of  comparatively  simple  stems  or  branches;  involucre  stramineous:  pappus 
not  verv  copious  or  flaccid,  and  elongated  hardly  at  all  in  fruit;  acnene 
5-iuTve(l. — rrom  southern  CaUfomia  to  southern  Colorado  and  Texas. 

3.  Baccharis  salicina  T.  &  G.  Fl.  2:  258.  1842.  Branching  shrubs,  1-4  m. 
high,  glabrous  or  nearly  so,  usually  viscous,  with  a  resinous  exudation:  leaves 
mostly  subsessile,  oblong  to  linear-lanceolate,  sparingly  toothed,  rarely  en- 
tiro:  heads  or  glomerules  pedunculate;  involucre  campanulate,  about  6  mm. 
higli;  the  bracts  ovate  and  acutish:  pappus  more  or  less  copious,  but  mostly 
uniserial,  conspicuously  elongating  in  fruit,  white,  soft  and  flaccid;  achenes 
10-ncrved. — Southern  Colorado  to  Texas  and  far  westward. 
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4.  Baccharis  Emoryi  Gray,  Bot.  Mex.  Bound.  83.  1859.  Erect,  with 
slender  branches,  1-4  m.  high:  cauline  leaves  mostly  oblong  or  the  lower 
broader,  with  attenuate  or  cuneate  base  and  the  larger  somewhat  petioled, 
more  or  less  triple-nerved,  often  with  2-4  short  lobes  or  teeth;  those  of  the 
branches  oblanceolate  to  linear,  mostly  entire,  1-nerved:  heads  somewhat 
nakedly  paniculate  on  the  branchlets,  short-pedunculate  or  the  glomerules 
more  or  less  pedunculate;  involucre  campanulate  or  oblong,  5-7  mm.  long, 
mostly  of  firm  coriaceous  and  obtuse  bracts;  the  outermost  oval,  the  inner 
oblong,  the  innermost  thin,  linear,  and  acutish. — Southern  California  to 
Nevada  and  Arizona,  and  reported  from  southwestern  Colorado. 

31.  FILAGO  L. 

Low  woolly  annuals  with  small  more  or  less  glomerate  heads.  Receptacle 
hemispherical  or  conical.  Fertile  pistillate  flowers  in  2  sets,  the  outer  set 
separated  from  the  inner  by  a  circle  of  open,  scarious  or  chaff-like  nearly  gla- 
brous bracts;  flowers  of  the  outer  set,  which  is  borne  on  the  margin  of  the 
receptacle,  commonly  destitute  of  pappus,  each  loosely  infolded  by  a  concave 
or  boat-shaped  long-woolly  bract;  flowers  of  the  inner  set  provided  with  a 

gappus  of  copious  capillary  bristles,  not  infolded  by  bracts.    Hermaphrodite 
owers  in  the  center  of  the  head  few,  often  fertile,  their  pappus  abundant. 
Achenes  terete  or  nearly  so,  either  smooth  or  minutely  granular. — Evax 
•  Gaertn. 

1.  Filago  prolifera  (Nutt.)  Brit.  Mem.  Torr.  Bot.  Club  5:  329.  1894. 
Rather  stout;  stem  7-12  cm.  high,  simple  and  erect,  or  with  ascending  branches 
from  the  base,  bearing  numerous  small  spatulate  leaves  and  a  capituliform 
glomerule,  10-12  mm.  in  diameter,  whence  proceed  1-3  nearly  leafless 
branches  similarly  terminated;  sometimes  again  prohferous:  fructiferous 
bracts  scarious,  oval  or  oblong,  mainljr  naked;  those  embracing  staminate 
flowers  more  herbaceous  and  woolly-tipped,  of  firmer  or  more  herbaceous 
texture:  staminate  flowers  each  on  a  fiuform  stipe  representing  an  abortive 
ovary.    Evax  prolifera. — Dakota,  Colorado,  and  southward. 

32.  ANTENNARIA*  Gaertn. 

Dioecious  or  polygamo-dioecious  perennial  herbs  with  alternate  leaves  and 
many-flowered  heads  of  inconspicuous  flowers.  Heads  discoid ;  the  pistillate 
flowers  with  filiform  trimcate  corolla  shorter  than  the  2-cleft  style ;  the  stami- 
nate with  tubular  5-lobed  corolla  and  style  with  undivided  trimcate  apex.  In- 
volucre of  imbricated,  scarious,  persistent  bracts,  at  least  their  tips  white  or 
colored.  Receptacle  flat  or  convex,  naked.  Achenes  small,  nearly  terete  or 
flattish,  mostly  glabrous.  Pappus  a  single  series  of  capillary  bristles,  those  of 
the  fertile  flowers  very  slender,  connate  at  base,  and  so  falling  from  the  achene 
in  a  body;  those  of  the  sterile  often  crisped,  mostly  thickened  at  the  apex. 

PLANTS  SURCULOSE-PROLIFEROUS  WITH  LEAFY  STOLONS 
Leaves  comparatively  small,  6-25  mm.  long. 
Tips  of  involucral  bracts  green  or  brown. 

Stems  very  slender,  2-7  cm.  high 1.  A.  media. 

Stems  medium,  8-15  cm.  high. 

Leaves  broadly  spatulate;  involucres  6-7  mm.  high  .       2.  A.  fusca. 

Leaves  spatulate-oblanceolate;  involucres  about  5  nmi.  high. 

Leaves  obtuse,  tomentose 3.  A.  reflexa. 

Leaves  acute,  canescent  4.  A.  umbrinella. 

Tips  of  involucral  bracts  not  brown  or  green. 

Heads  comparatively  small,  involucres  5  (4-6)  mm.  high. 
Tips  of  involucral  bracts  rose-color  or  rarely  whitish. 

Leaves  narrowly  oblanceolate,  acute           .         .         .         .       5.  A.  rosea. 
Leaves  spatulate,  obtuse  6.  A.  concinna. 

*  The  treatment  of  this  genus  is  largely  an  adaptation  from  Prof.  Elias  Nelson's  clear 
and  discriminating  revision  of  a  large  part  of  the  genus,  in  Proc.  U.  S.  Nat.  Museimi  23: 
607-713.  1901. 
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Tint  of  iiimluciml  brarts  wlnte. 
Sccau  erident. 

Sums  generally  more  tiwn  1  dm.  high  (1-4  dm.);  to- 
mentom  fine,  silky,  appreased. 
Lesres  of  the  stokxts  namnriy  oohmrwihue,  acme  7.  A.  iiwjinlw— . 

Lcares  of  the  stokms  spafnf^te.  obtuse  or  acute  S.  A.  panniolia. 

Stcnfes  rarely  more  than  1  dm.  hicb  v3-15  cm.>;  hoary- 
tomentoae. 
Leaves  eotwliipiicate  for  the  moat  part  .       9.  A.  aiida. 

Leaves  not  eoodnpUcate  10.  A.  aearioaa. 

Stems  wantioc  the  beads  sessile  in  the  rosolate  leaTCS  11.  A.  rownlaf . 

Heads  eomparativeiy  larse.  imrolocres  8  ^7-9  >  mm.  high. 
LeaTespermaaently  tomentoae  oo  botb  aorfaces. 

Kstilttte  bracts  acnte 12.  A.  oxyphylla. 

Pistillate  bracts  generally  obtuse 13.  A.  i      ' 

Leaves  glabroos  above  or  nearly  ao 14.  A.  i 

Leaves  eomparativeiy  large.  3-5  cm.  kms. 
Leaves  green  and  glabrate  above. 

Leaves  oblanceolate  to  linear 15.  j 

Leaves  broadly  oval  to  obioos 16.  A.  i 

Leaves  tomentose  above  also 17.  A.  obowta. 

PL.\NTS  NOT  SURCULOSE-PROLIFEROUS 
Plants  more  than  1  dm.  liieh;  pappns-brlstles  of  the  stamfnatr  heads 
ciavate. 
Plants  tall    3-6  dm.  ;  bracts  tomentoae  except  the  searioas  tipsw 

Leaves  lizkear  or  narrowly  oblanceolate  ....     18.  A.  hmdoidea. 

Leaves  laxkceo^te  or  spaiulate-lanceoiate  ....     19.  A,  polefaeniaiaL 

P!ant4  lower  <  leas  than  3  dm.  :  bracts  iwarly  glabrous  20.  .4.  obJaaeeotaia. 

Plants  Less  than  I  dm.  high;  pappus-bristles  iMt  ctavate  .     21.  .4.  dimorpha.      * 

1.  Antennaria  media  Greene,  Pitt.  3:  286.  ISdS.  Rarely  more  than  6  cm. 
high:  stolons  1-3  cm.  long:  leaves  spatulate-oblaneeoiate,  often  nanoviy 
so.  abruptly  acute  or  acutish.  15  mm.  or  les  long,  white  or  grayish-tomentoae 
on  both  surfaces:  involucres  'pistillate)  about  4  mm.  high;  tips  of  the  pis- 
tillate bracts  oblong  to  oblong-linear,  obtuse,  rarely  acntish,  green  or  greemdi- 
browA.  rarely  light  brown  and  whiti^  at  the  very  tips:  tips  of  the  stmmiittte 
bracts  ovaL  obtuse,  of  same  color  as  the  pistillate  ones. — From  the  moantaini 
of  California  to  British  Columbia  and  in  the  Rocky  Mountains  from  Coiarado 
to  .\lberta. 

2.  Antrnnaria  fnsca  E.  Neb.  Bot.  Gai.  30:  120.  1900.  About  1  dm.  high: 
leaves  spatulate.  obtuse  and  more  or  less  truncate  at  apex,  indistinctly  mncro- 
nate.  about  2  cm.  long.  5-7  mm.  broad,  canescently  tomentulose  or  striate- 
woolly  on  both  surfaces:  invohicres  6-7  mm.  high,  the  tips  of  the  bracts 
(pistillate)  oblong  or  oblong-hnear,  obtuse.  gre«iish-brown  to  boff-colar: 
staminate  plant  unknown. — In  the  mountains:  Wvoming. 

3.  Antrnnaria  refleza  £.  Xeb.  Bot.  Gax.  27':  20S.  1899.  Sfi^Hly  sitf- 
frutescent.  5-15  cm.  hi^:  leaves  ^ntulate  or  spatulate-obovate.  obtuse.  6-15 
mm.  long  usually  10  nmi.^  dull  grayish-white,  tomentose  on  both  sorfiees: 
involucres  -1-5  mm.  high:  the  bracts  few.  in  less  than  3  series:  the  tips  of  the 
pistillate  usually  from  oval  in  the  outer  to  obloog-linear  in  the  inner.  aJl  ob- 
tuse, le:^  frequently  ovate  or  lancec^te  in  the  outer  to  linear  in  the  inner,  and 
acute  or  acuminate,  greenish-brown  to  yellowish-white,  rarely  rose^^olar:  the 
ti(K  of  the  staminate  o\-aL  obovate  or  oblong,  obtuse  or  truncate,  usoallr  of 
firm  texture,  like  the  pistillate  ones  as  to  color.  \A.  flwreteau  Rvdb.  Mem. 
X.  Y.  Bot.  Gard.  1:  411.  1900.) — Colorado  to  Montana. 

4.  Antrnnaria  timhrineBa  Rydb.  Bull.  Torr.  Bot.  Chib  24:  302.  ISSTT. 
Stems  10-15  cm.  high:  stolons  4  cm.  long  or  less:  leaves  narrowly  spatnlate- 
obLinceolate.  ac'Jte  or  abruptly  acute  and  mucronate.  15-25  mm.  ion^ 
canescent  on  both  surfaces,  rarely  tomentoee:  mvolucres  5-6  mm.  high:  1 ' 
oc  the  bracts  > pistillate.'  oblong  or  oblong-laneeolate.  obtuse,  rarely  i 

greenish-brown,  the  very  tips  often  whitish:  typical  staminate  plaiits  

known.    LA.  mucronata  E.  Xeb.  I.  c.  209.^ — Colorado  to  Montana  and  OtegOB. 

5.  Antrnnaria  rosea  (Eat.)  Greene.  Pin.  3:  2S1.  1S98.  Sfender.  2-4  dm. 
high:  st^ile  basal  branches  ascending  to  erect,  rarely  prostrate:  the  *— —  off* 
tomentum  of  the  leaves  ai>d  the  striate  wool  of  the  stems  dghtljr  Tiadd: 
leaves  very  narrowly  objancroiate  or  ekmeatcd-apatniate,  acste,  1^30  ■■■. 
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long,  less  than  5  mm.  wide:  heads  in  close  and  roimded  or  often  rather  open 
clusters:  involucres  5-6  mm.  high;  bracts  (pistillate)  in  about  3  series,  nearly 
equal  or  s(Mnewhat  imbricated,  the  tips  oval  to  linear,  usually  all  obtuse,  rose- 
color  to  dull  white:  staminate  plant  unknown. — ^From  Colorado  to  Alberta 
and  the  Pacific  States. 

5a.  Antennaria  rosea  imbricata  E.  Nels.  Proc.  U.  S.  Nat.  Museum  23:  707. 
1901.  Leaves  obovate  or  oblanceolate,  obtusish,  20-25  mm.  long,  about  5 
mm.  wide,  thin  in  texture,  the  indmnent  appressed,  whitish:  involucral  bracts 
(pistillate)  broader  than  in  the  species,  in  about  4  series^  imbricated,  rose- 
color  to  nearly  white. — Wyoming  and  Montana  to  CaUfomia  and  Oregon. 

6.  Antennaria  concinna  E.  Nels.  Proc.  U.  S.  Nat.  Museum  23:  705.  1901. 
Caespitose,  with  leafv  offsets  or  procumbent  stolons,  the  latter  at  most  5  cm. 
long;  stems  slender,  leafy,  10-15  cm.  high:  leaves  spatulate,  with  no  distinc- 
tion of  blade  or  petiole,  scarcely  abruptly  acute,  about  1  cm.  long  and  2-4  mm. 
broad,  white-tomentose  on  both  surfaces;  the  cauline  linear-oblong  to  Unear, 
acute,  shorter  than  the  intemodes:  heads  6-8  and  glomerate,  or  often  as  many 
as  15,  and  the  cluster  then  rather  open;  involucres  6-7  mm.  high;  bracts 
(pistillate)  in  about  3  series,  all  obtuse  and  about  1  mm.  wide,  the  herbaceous 
portion  hvid  green,  the  outer  bracts  with  a  brown  middle  portion  and  their 
tips  light  brown,  the  tips  of  the  others  rose-color  or  yellowish-white:  stami- 
nate plant  unknown.— Colorado  and  Wyoming  to  Washington. 

7.  Antennaria  corymbosa  E.  Nels.  Bot.  Gaz.  27:  212.  March  1899. 
Stem  slender,  12-25  cm.  high;  stolons  flexible:  leaves  from  almost  linear  to 
narrowly  oblanceolate,  rarely  oblanceolate,  acute,  cuspidately  mucronate, 
25-35  mm.  long,  canescent  or  hghtly  tomentose^  rarely  green  and  glabrate: 
heads  more  or  less  pediceled  and  corymbosely  disposed;  involucres  4-5  mm. 
high;  bracts  with  a  orownish  spot  at  the  middle,  the  tips  dull  white  or  milky 
white,  the  pistillate  ones  ovate  to  oblong,  obtuse,  the  staminate  rotimd  to 
oblong,  obtuse  or  truncate.  [A.  nardina  Greene,  Pitt.  4:  82.  Dec.  1899.] — 
In  the  mountains;  Colorado  to  Montana. 

8.  Antennaria  parvifolia  Nutt.  Trans.  Am.  Phil.  Soc.  7:  406.  1842.  Slen- 
der. 1-3  dm.  high;  stolons  short,  prociunbent:  leaves  rhomboidally  spatulate 
ana  acute  or  rarely  with  the  terminal  dilated  portion  obovate  and  obtuse, 
5-15  mm.  long,  silvery-tomentose  on  both  surfaces  or  only  canescent  above: 
heads  in  a  rounded  cluster  or  in  an  open  corymb;  involucres  5-6  mm.  high; 
tips  of  the  pistillate  bracts  usually  narrow,  obtuse  or  acute,  dull  white  or 
somewhat  yellowish;  those  of  the  staminate  bracts  rotund  to  oblong,  obtuse 
or  truncate,  dull  white  or  yellowish-white.  (A.  microphylla  Rydb.  Bull. 
Torr.  Bot.  Club  24:  303.  1897.) — Colorado  to  Nevada  and  northward  to 
Alberta. 

8a.  Antennaria  parvifolia  bracteosa  (Rydb.)  A.  Nels.  About  3  dm.  high: 
leaves  broadly  spatulate,  thin  in  texture,  canescent  or  tomentose,  15-20  mm. 
long;  the  cauline  about  3  cm.  long:  involucral  bracts  (pistillate)  narrow,  the 
tips  white,  acutish  to  acuminate.  (A.  bracteosa  Rydb.  Mem.  N.  Y.  Bot.  Gard. 
1:  413.  1900.)— Colorado  to  Montana. 

9.  Antennaria  arida  E.  Nels.  Bot.  Gaz.  27:  210.  1900.  Stems  7-15  cm. 
high:  leaves  small  (8-12  mm.  long)  and  inclined  to  be  condupUcate,  spatulate, 
acute,  hoary-tomentose:  involucres  about  6  mm.  high;  the  bracts  (pistillate) 
nearly  all  equal,  obtuse,  or  somewhat  imbricated  and  acutish,  the  tips  dull 
white,  very  rarely  pinkish:  staminate  plant  unknown. — In  tne  arid  desert 
areas;  Colorado,  Wyoming,  and  Utah. 

9a.  Antennaria  arida  viscidula  E.  Nels.  Proc.  U.  S.  Nat.  Museum  23:  710. 
1901.  Size,  habit,  and  leaves  of  the  species,  but  glandular  about  the  inflores- 
cence, stem,  and  usually  on  the  leaves  below:  middle  portions  of  outer  bracts 
(pistillate)  greenish-yellow  or  brown,  the  tips  dirty  white  or  pale  brown. — 
Wyoming  and  Colorado. 

96.  Antennaria  arida  humilis  (Rydb.)  E.  Nels.  1.  c.  General  aspect  of  the 
species  but  taller,  15-20  cm.  high,  rarely  more:  the  leaves  somewnat  larger: 
the  involucral  bracts  moce  imequal.  {A.  foliacea  humilis  Rydb.  Mem.  N.  Y, 
Bot.  Gard.  1:  414.  1900.)— Montana  and  Wyoming. 
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10.  Antennaria  wcaaiom  E.  Nels.  Bot.  Gaz.  27:  211.  1899.  Cae^Rtose, 
Ugfatiy  hoazpr-tomoitose  thitmgjboiit;  steins  ^-6  cm.  hi^;  stokxis  slrart,  at 
most  4  cm.  long:  leaves  1.4  cm.  long  or  less,  spatulate,  obtoae  or  acntish,  in- 
clined  to  be  ccModiiplicate;  cauline  leaves  ratl^  ample,  oblaneedate  to  nar* 
rowly  oblong,  occasionaUy  the  lowest  spatulate:  heads  6  mm.  high,  sessile,  &S 
in  a  subcapitate,  leafy-bracted  cluster;  bracts  (pistillate)  rather  conspieuondy 
scarioos,  all  obtuse,  the  scarious  porticm  milk-white,  elliptic  to  obovate. — 
Southwestern  Wyoming. 

11.  Antennaria  rosukita  Rydb.  Bull.  Torr.  Bot.  Club  24:  300.  1887. 
Densely  matted  and  depresaecl,  the  heads  scarcely  rising  above  the  leaves: 
these  spatulate,  obtuse  or  acutjsh,  &-10  mm.  long:  involucres  about  7  mm. 
high.  (A,  Sierrae-blancae  Rydb.  Bull.  Torr.  Bot.  Club  31:  127.  1905,  ''leaves 
f^abrate  above.") — ^.\ri2caia  to  southern  Colorado. 

12.  Antennaria  ozjphjDa  Grerae,  Pitt.  4:  284.  1901.  Stems  15-25  cm. 
high:  leaves  spatulateHJ>ovate,  permanently  tomentose  on  both  surfaces,  2 
cm.  long  or  less:  heads  &-15;  invotucres  7-8  mm.  high;  bracts  in  about  4  series, 
imbricated,  ''all  acute  and  of  a  rather  dull  white,"  rarely  pinkish:  stamina te 
plant  unknown. — Southern  Wyoming  to  South  Dakota  ancl  British  Columbia. 

13.  Antennaria  apnea  Greene,  Pitt.  3:  282.  1898.  Low  and  usually  den»^ 
matted,  less  than  17  cm.  high:  leaves  cuneate-obovate  to  narrowly  oblanceo- 
late^  permanently  tomentose  on  both  surfaces,  acute  to  obtuse:  heads  large 
for  the  plant,  the  pistillate  involucres  6-8  mm.  high;  bracts  numerous  and 
imbricated;  the  tips  in  the  pistillate  plant  acute  or  obtuse,  dull  white  or  jMnk, 
often  with  a  brown  spot  at  the  base  of  the  scarious  portion;  in  the  stamina  te 
plant  broad  and  obtuse,  white.  (.4.  Holmii  Greene,  Pitt.  4:  81.  1899.) — 
Dry  ground,  foothills  and  plains;  New  Mexico  to  Nebraska  and  northward 
to  Asainiboia  and  Manitoba. 

14.  Antennaria  marginata  Greene,  Pitt.  3:  290.  1898.  Like  .4.  aprica^  bot 
leaves  glabrous  above,  or  neariy  so,  and  prominently  mucronate:  staminate 
involucral  bracts  with  rtiomboid-ovate  and  obtuse  or  acute  tips. — Xew  Mex- 
ico and  southern  Colorado. 

15.  Antennaria  obkmcifoUa  £.  Xels.  Bot.  Gaz.  30:  121.  1900.  Caespitose; 
stolons  very  diort;  stems  slender,  15  cm.  high  or  less:  radical  leaves  oblanceo- 
late,  those  of  the  stolons  narrowly  so,  acute,  mucronate,  about  2  em.  long, 
sparsely  canescent  to  glabrous  above,  canescently  tomentose  below;  cauline 
leaves  linear  or  oblong-linear,  the  lower  acute,  the  upper  acuminate:  heads 
4-13,  in  close  racemose  or  paniculate  clusters;  invohiCTes  (staminate)  4  mm. 
high,  the  herbaceous  portion  of  the  bracts  sparsely  woolly,  the  scarious  por- 
tion oval,  obtuse,  brownish  or  white. — ^Yellowstone  Park. 

16.  Antennaria  lacemosa  Hook.  Fl.  Bor.  Am.  1:  329.  1834.  Freely  sor- 
culose  by  long  and  slender,  sparsely  leafy  stolons,  lightly  wooUy,  becoming 
glabra  te;  flowering  stems  1-4  dm.  high,  slender,  sparsely  leafy,  bluing  few  or 
numerous  racemosely  or  paniculately  disposed  heads,  nearly  aU  slendtf- 
peduncled:  leaves  thm,  the  radical  broadly  oval,  acute  at  each  end,  slendo^ 
petioled,  obscurely  3-nerved  at  base,  rather  veiny,  densely  tomentose.beneath, 
green  and  glabra  te  above;  cauline  leaves  anular  but  smaUer  and  sesale, 
lanceolate:  involucre  campanulate,  6  nmi.  high;  the  bracts  green  or  brownish; 
those  of  the  staminate  hcssuis  obtuse,  the  inner  obscurely  whit^tipped;  those 
of  the  pistillate  heads  narrow  and  mostly  acute,  with  scarious  white  tips. — 
Moist  woods  and  rocky  banks;  Oregon  to  IMtish  Columbia  and  the  Rocky 
Mountains. 

17.  Antennaria  obovata  E.  Nels.  Bot.  Gaz.  27:  213.  1899.  Stems  30  cm. 
high;  stolons  5-8  cm.  long:  leaves  tomentose  on  both  ades;  the  basal  3  cm. 
long,  .^ribbed,  the  midrib  continuous  to  the  apex,  obovate-cuneate,  about  13 
mm.  broad;  cauline  leaves  small,  oblong4inear:  heads  3-7,  corymboeely 
disposed  on  pedicels  5-20  nmi.  long;  involucres  sparingly  long,  woolly;  bracts 
(pistillate)  in  several  series;  the  outer  short  and  obtusish;  the  inn^"  twice  as 
long,  narrow,  acute  to  acuminate;  nearly  all  with  a  purpKsh  spcft  at  the  mid- 
dle. (A.  HcnceUii  Greene,  as  to  our  range.) — Al<mg  the  eastern  baae  of  the 
mountains;  Colorado  to  the  Black  Bills. 
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18.  Antennaria  luzuloides  T.  &  G.  Fl.  2:  430.  1842.  "aosely  silkv-woolly ; 
stems  slender,  2-3  dm.  high:  leaves  all  narrowly  linear  or  some  of  the  lowest 
narrowly  lanceolate-spatulate;  the  small  uppermost  linear-subulate:  heads 
small,  4-5  mm.  long,  several  or  numerous;  involucre  glabrous  nearly  or  quite 
to  the  base;  the  inner  bracts  in  the  pistillate  heads  obtuse:  achenes  glandular; 
the  spatulate  and  as  it  were  petaloid  tips  of  the  staminate  pappus  obtuse." — 
British  Columbia  to  Oregon  and  Wyoming. 

19.  Antennaria  pulcherrima  (Hook.)  Greene,  Pitt.  3:  176.  1898.   Stems  sim- 
ple, not  surculose,  3-4  dm.  high,  stout:  basal  leaves  oblanceolate,  10-15  cm. 

[ong,  acute,  more  or  less  distinctly  3-nerved,  loosely  tomentose;  stem  leaves 
lance-linear,  acute,  the  upper  ones  small:  heads  6-8  mm.  high,  almost  hemi- 
spheric, tomentose  at  the  oase ;  the  bracts  in  3-4  series,  brown  or  with  scarious 
tips,  in  the  sterile  head  obtuse  or  truncate,  in  the  fertile  obtuse  or  acutish: 
pappus  (staminate)  moderately  dilated  above.  (A.  anaphaloides  Rydb.  Mem. 
N.  Y.  Bot.  Gard.  1:  409.  1900.) — Colorado  to  Montana  and  far  northward. 

20.  Antennaria  oblanceolata  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  409.  1900. 
Stems  simple,  from  a  branching  caudex,  10-25  cm.  high,  slender:  basal  leaves 
oblanceolate  or  spatulate,  white  silky-tomentose,  mucronate,  3-nerved,  3-5  cm. 
long;  stem  leaves  similar,  narrower,  reduced:  heads  in  a  small  corymb,  small, 
4-5  mm.  high;  involucre  tomentose  onljr  at  the  base;  the  bracts  otherwise 
glabrous,  brownish,  only  the  inner  ones  with  a  white  tip,  in  the  sterile  obtuse, 
in  the  fertile  acutish:  pappus  (staminate)  much  dilated  at  the  end.— Colorado 
to  Montana,  British  Columbia,  and  CaUfomia. 

21.  Antennaria  dimorpha  (Nutt.)  T.  &  G.  1.  c.  430.  Depressed,  caespitose, 
forming  d^nse  matted  tufts  2-5  cm.  high;  the  thickish  rootstocks  creeping; 
stems  very  leafy:  leaves  spatulate,  attenuate  below  to  a4)etiole,  10-20  mm. 
long,  whitish-tomentose  both  sides:  heads  solitary,  6-8  mm.  high;  bracts  of 
the  involucre  well  imbricated,  the  outer  successively  shorter  and  obtuse,  the 
inner  acute  or  acuminate;  those  of  the  fertile  heads  narrow,  with  hyaline 
acuminate  tips:  achenes  oblong,  pubescent;  pappus  of  the  fertile  flowers 
copious,  of  soft  and  very  slender  bristles  that  are  not  at  all  thickened  upward. 
— ^Dry  plains;  Colorado,  far  northward  and  westward. 

33.  ANAPHALIS  DC.    Pearly  Everlasting 

White-tomentose,  woolly  perennial  herbs  with  leafy  erect  stems,  entire 
leaves,  and  numerous  small  discoid  heads  of  yellow  disk-flowers.  Heads  dioe- 
cious but  usually  with  a  few  hermaphrodite  flowers  in  the  center  of  the  pistil- 
late heads.  Bristles  of  the  pappus  of  the  staminate  flowers  but  little  if  at  all 
thickened  at  the  apex;  those  of  the  pistillate  flowers  not  united  at  base  but 
falling  separately, 

1.  Anaphalis  subalpina  (Gray)  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  415. 
1900.  Commonly  3-5  dm.  high,  in  tufts,  very  leafy,  the  white  floccose  wool 
rarely  becoming  tawny:  leaves  5-10  cm.  long,  rather  broadly  to  linear- 
lanceolate,  green  above,  the  broader  ones  indistinctly  3-nerved :  heads  numer- 
ous, corymbosely  cymose;  bracts  of  the  involucre  very  numerous,  almost 
wholly  pearly  white,  radiating  in  age.  Anaphalis  margaritacea,  as  to  our  range. 
— In  the  mountains  of  our  range  and  westward. 

34.  NACREA  A.  Nels. 

Perennial  from  horizontal  rootstocks.  Stems  stoutish,  erect,  permanently 
lanate  as  are  also  the  leaves.  Heads  discoid,  congested  in  a  cvmose  corymb; 
involucral  bracts  thin,  pearly  white,  pluriserially  imbricated.  Flowers  all 
hermaphrodite.  Corolla  inserted  below  the  summit  of  the  achene  which  pro- 
jects into  the  tube  of  the  corolla  as  a  short,  cylindrical  base  supporting  the 
style.  Receptacle  plane,  alveolate.  Pappus-bristles  capillary,  thickened  at 
the  apex.  Achene  constricted  at  the  point  where  the  corolla  is  inserted,  basal 
portion  obconical. 
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1.  Hacrea  bnata  A.  Xeb.  BuIL  Torr.  Bot.  Chib  26:  357.  1899.  Stems 
single,  very  strict,  le^fyr  2-4  dm.  high:  leaves  (like  the  stem)  densely  white 
lanate,  thick,  rather  ri^,  erect  or  somewhat  apf^essed  to  the  stem,  seasOe  or 
clasping,  aU  nearly  similar,  narrowly  obkmg,  the  rounded-tapering  apex  sob- 
acute,  4-8  cm.  long,  the  floral  much  reduced:  heads  about  6  mm.  high,  bracts 
wanting  except  for  a  few  foliar  ones  at  the  lower  pedicels;  involucrai  tracts 
ovate  to  narrowly  obovate,  the  inner  ones  with  a  narrowed  base:  coroUa-tube 
slender,  the  limb  slightly  expanded,  yeUow:  pappu»-bristles  barbeUulate,  the 
unicellular  barbules  becoming  large  and  obtuse  toward  the  thickened  apex 
ci  the  bristle;  achenes  roughened  with  upwardly  pointed  papillae. — Known  as 
yet  ooly  from  Goose  Creek  Cafion,  northern  Wyoming. 

36.  GHAPHALIUM  L.    Cudweed,     EvESLAarnsG 

Floccose-woolly  herbs  with  sessile  and  sometimes  decurrent  leaves  and 
commonly  numerous  heads  of  small  flowers  in  cymoee  chista?  or  giomaiiles. 
Heads  heterogamous,  discoid,  fertile  throughout,  of  few  or  many  soies  of 
pistillate  flowers  surrounding  a  analler  nmnber  oi  hermaphrodite  (mes.  In- 
volucre pluriseriaL  imbricated,  the  scarious  and  commonly  partly  wooDy 
bracts  with  or  without  colored  papery  tips  or  appendages.  Style  of  h«-- 
maphrodite  flowers  2-cleft.  Pappus  of  numerous  merely  scabrous  capillary 
bristles  in  a  single  series.    Acb^es  terete  or  flattish,  mostly  neariy  nerveless. 

Heads  not  Uafy-bracted;  inrolarre  woony  only  at  base;  achfnea  ^abroas. 
Leaves  to<nentose  on  both  faces. 

Narrowed  at  the  base  and  not  at  all  decurrent  .     1.  G.  Wri^litn. 

Narroweii  at  the  base  and  more  or  leas  decurrent  .         .         ,     2.  G.  rhflenae. 

Leaves  creen  on  the  upper  face  and  giandniar-viscki        .  .     3.  G.  decarrena. 

Heads  leaiy-bracted;  invol acres  more  involved  in  wool. 
Freely  and  divaricately  branched  from  the  base. 

TooKntam  dense  azid  floccoae;  leaves  obtong  to  spatvlate  4.  G.  palostre. 

Tomentum  sparse  (especially  on  the  leaves)  and  appreawd;  leaves 

all  linear     ..........     5.  G.  ^wgry^ff'Ji'F'*. 

Smple  and  erect  or  with  a  few  erect  basal  branches  .     6.  G.  striettan. 

1.  Gnaphafium  Wrightii  Gray,  PI.  Wright.  1:  124.  1850.  Low,  1-2  dm. 
high,  branched  from  the  base,  the  stems  more  or  leas  branched  throug^ioat 
or  simple  to  near  the  summit ;  stems  and  leaves  grayi^wooUy :  radical  leaves 
oblanceolate,  about  3o  mm.  long;  the  cauUne  narrowly  oblanoeolate  to  hnear, 
1-3  cm.  long:  heads  sessile  in  smaU  glomerules  terminating  the  branches;  in- 
volucres 4-5  nmi.  high;  bracts  dull  white,  from  ovate  in  the  outer  to  finear 
in  the  inner,  obtuse  or  acutish,  neariy  aU  apiculate.  (G.  sulpkureseens  Rydb. 
Mem.  X.  Y.  Bot.  Gard.  1:  415.  1900;  G.  thermaU  E.  Xels.  Bot.  Gaa.  30:  121. 
1900,  the  description  of  which  is  here  used.; — Colorado  to  Texas  and  New 
Mexico  and  on  the  Hot  Springs  formations,  Yellowstone  Park. 

2.  GnaphaHmn  chilense  Spreng.  Syst.  3:  480.  1826.  Stems  usually  stout, 
2-7  dm.  hijdi:  leaves  lanceolate  or  linear,  or  the  lowest  spatulate,  densely 
white-woolly  or  sometimes  thinly  floccose,  the  short  decurrent  bases  or  ad- 
nate  auricles  rather  broad,  slightly  if  at  aU  glandular  or  heavy-acented:  hesKis 
in  single  or  few  close  glomerules  terminating  the  stem  or  branches;  invohiere 
hemispherical,  white  or  yellowish,  becoming  rusty-tinged.  G.  Sprengdii. — 
Texas  to  southern  California  and  to  Montana  and  Oregon. 

3.  Gnaphafium  decurrens  Ives,  Am.  Joum.  Sci.  1:  380.  pL  L  1819.  Stem 
stout,  5-8  dm.  high,  corj-mbosely  branched  above  and  bearing  cjmoeriy 
crowded  glomerules  of  broad  heads:  leaves  very  numerous,  lanceolate  or  the 
upper  lin^r,  obviou.sly  adnate^-decurrent.  the  upper  face  becoming  naked  and 
green  in  age  and  with  the  stem  glandular-pubescent  or  viscid,  white-wooDy 
beneath,  stron^y  balsamic-scented:  involucre  campanulate,  white,  becoming 
rusty-tinged. — From  Texas  and  New  Mexico  to  Washington  and  Brit^ 
Columbia,  and  eastward  to  Xew  England. 

4.  Gnaphafitmipalii8treXuU.Tnuis.Am.  Phil.  Soc.  7:  4a3.  1841.  Looeely 
floccose  with  long  wool;  stems  erect  or  diffusely  branching  from  the  base, 
5-15  cm.  high:  leaves  spatulate  to  oblong  or  lanceolate-linear,  15-20  mm. 
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long:  heads  very  numerous,  in  small  glomerules  terminating  the  stem  or 
branches;  involucre  campanulate,  thcbracts  linear,  with  glabrous,  white,  acute 
tips. — Borders  of  ponds  and  damp  places;  British  Columbia  to  California  and 
the  Rocty  Mountains. 

5.  Gnaphalium  angustifolium  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  357. 
1899.  Low  annual,  branching  from  the  base;  stems  decumbent-spreading 
or  assurgent,  8-12  cm.  long,  loosely  floccose  on  the  stems  and  involucres, 
appressed-pubescent  on  the  leaves:  leaves  narrowly  to  broadly  linear,  2-4  cm. 
long:  the  small  heads  glomerate  in  the  axils,  the  upper  intemodes  very  short 
forming  a  congested  leafy  cluster:  heads  moderately  involved  in  wool,  about 
3  mm.  high;  involucral  bracts  lanceolate,  acutish,  the  scarious  tips  white, 
brownish  below:  achene  roughened  with  short,  cylindrical  papillae. — Moist 
places;  Wyoming  and  Colorado. 

6.  Gnaphalium  strictum  Gray,  Pac.  R.  Rep.  4:  110.  1858.  Appressed- 
wooUy;  stem  strict  and  simple,  1-2  dm.  high,  sometimes  branching  or  with 
ascending  stems  from  the  base:  leaves  all  linear,  seldom  2  mm.  wide:  heads 
in  spicately  disposed  glomerules  in  the  axils  or  on  short  lateral  branches; 
involucral  bracts  with  brownish  or  somewhat  whitish  tips,  obtuse. — Roclqr 
Mountain  region,  from  Wyoming  to  New  Mexico  and  Arizona. 

36.  MELAMPODIUM  L. 

Annual  or  perennial  small  caulescent  herbs  or  shrubby  plants.  Leaves 
opposite;  blades  often  narrow,  thickish,  entire,  toothed,  or  pinnatifid.  Heads 
raaiate,  sometimes  consi)icuous.  Involucre  double,  the  outer  of  4-5  partially 
united  flat  bracts,  the  inner  a  series  of  bracts  each  embracing  an  achene 
and  deciduous  with  it,  but  imarmed.  Receptacle  convex  or  conic.  Ray- 
flowers  in  1  series,  pistillate;  ligules  white  or  yellow;  disk-flowers  perfect 
but  not  fruit-producmg.  Anthers  entire  at  the  base.  Achenes  broadened 
upward,  somewhat  incurved.    Pappus  wanting. 

1.  Melampodium  cinereum  DC.  Prodr.  5:  518.  1836.  Branched  from  the 
base,  1.5-3  dm.  high,  cinereous  or  even  silvery-canescent  with  a  close  pubes- 
cence, or  greener:  leaves  linear  or  the  lower  lanceolate  or  spatulate,  entire  or 
imdulate,  or  even  sinuate-pinnatifid:  ligules  5-9,  cuneate-oblong,  2-3-lobed 
at  apex,  6-12  mm.  long;  bracts  of  the  involucre  ovate,  appressed,  slightly 
imited  at  base;  fructiferous  bracts  nearly  terete,  so'mewhat  incurved,  muri- 
cate  with  sharp  tubercles;  the  hood  about  the  length  of  the  body  and  very 
much  wider,  nearly  smooth,  the  truncate  and  usually  even  margin  commonly 
incurved.  (Af .  leucanthum  T.  &  G.) — Southern  Colorado  to  Arkansas,  Texas, 
and  Aiizona. 

37.  PARTHENICE  Gray 

Tall  branched  annual.  Fertile  flowers  6-8,  with  ligule  obsolete  or  reduced 
to  2  or  3  small  teeth;  sterile  flowers  40  or  50,  with  funnelform  corolla.  In- 
volucre of  5  somewhat  herbaceous  oval  exterior  bracts,  and  of  6  or  8  somewhat 
larger  orbicular-obovate  and  more  scarious  interior  ones,  these  subtending  the 
fertile  flowers.  Receptacle  convex,  with  linear-oblong  or  spatulate  chaffy 
bracts  subtending  the  outer  series  of  sterile  flowers,  but  mostly  minute  or 
wanting  to  the  inner  flowers.  Achenes  oblong-obovate,  glabrous,  wingless 
but  acute-margined,  with  an  incurved  apiculation,  inserted  by  a  very  small 
base,  falling  away  at  maturity  with  the  mvolucral  and  2  receptacular  bracts, 
but  these  readily  separating.    Pappus  none,  and  corolla  deciduous. 

1.  Parthenice  mollis  Gray,  PI.  Wright.  2:  85.  1853.  Annual,  with  odor  of 
Artemisia^  1-2  m.  high,  paniculately  branched,  minutely  cinereous  through- 
out, wholly  destitute  of  any  coarser  pubescence:  leaves  all  alternate,  ovate, 
some  of  the  larger  (2-3  dm.  long)  subcordate,  acuminate,  irregularly  or  doubly 
dentate,  long-petioled :  heads  small,  4  mm.  broad,  niunerous,  in  loose  axillary 
and  terminal  somewhat  leafy  panicles:  flowers  greenish-white. — Southern 
Colorado  to  Arizona. 
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38.  BOLOPHTTA  Nutt. 

An  acauleaeent  cacapitoee  pocnnial,  with  tlie  figule  wmntmg,  tbe  corolla 
reduced  to  a  tmncate  tube  which  is  obscurely  notched  at  the  froot  and  back. 
— Parthemum. 

1.  Bolophyta  alpina  Xutt.  Trans.  Am.  PhiL  Soc.  7:  ^7.  ISIl.  Denseij 
tufted  OQ  a  thick  branching  caodex,  defneased,  rising  onlj  3-5  cm.  high: 
leaves  crowded,  ahrerr-caneseent  with  a  fine  apprased  pubescence,  and 
viDocis  in  the  axils,  spatnlate-hnear,  2-3  cm.  long,  oitire:  heads  solitarj  and 
nearly  seaale  among  the  leaves:  paf^ms  a  P^^  ol  obkng-lance<^te  mem- 
branaceous scales.  Parthenium  (dpinum. — ^  On  rocks  near  the  Three  Batles," 
Rocky  Mountains  in  Wyoming  (at  7,000  feet).     (NuttalL) 

39.  OXTTEHIA  >\att. 

Shrubby  perennial  with  erect  branches.  Leaves  ahemate,  3-5-parted  into 
filiform  divisoos.  or  the  upper  ones  often  sparse  and  entire.  Involncral  bracts 
about  5,  son^what  coriaceous,  the  tips  rigidly  acuminate.  Bracts  of  the 
receptacle  slender.  d>a£Fy.  with  cuneate-dilated  tips.  I^stiDate  flowns  about 
5,  destitute  of  coroDa ;  staminate  flowers  10-20.  Young  achenes  obovate,  very 
villous  with  long  soft  hairs,  t^minated  by  a  large  areola.  Pia^^yas  none  or  a 
mere  vestige. 

1.  Oxytenia  acerosa  XuU.  PL  Gamb.  172.  1S4S.  Stems  canescent,  half- 
woody.  1-2  m.  high,  sometimes  leafless  and  rush-like,  sometimes  covoed  with 
leaves  1.5  dm.  or  less  long:  he^ds  4  mm.  high.,  numerous,  in  dcaise  panides. — 
Dry  alkaline  plains;  southern  Colorado  to  Cahfomia. 

40.  IVA  L. 

Ours  coarse  herbs  with  thicki.«4i  ahemate  or  oppoate  leaves  and  small 
nodding  heads  of  greenish-white  flowers.  Invohicre  bemisph»icaL  the  bracts 
few  and  rounded.  Receptacle  with  chaff-hke,  linear  or  spatulate  bracts. 
Marginal  flowers  of  tbe  head  jMstillate,  1-5  in  number,  tbe  corollas  tdbuiar 
or  none:  disk-flowers  pe^ect,  with  54obed  funnelform  corolla  and  undivided 
style.    Anthers  ahnoet  distinct.    -Achenes  flattened,  glabrous.    Pia{^Ke  none. 

Tail  coarse  plants;  the  beads  in  panirferi  crowded  spikes     *.  .1.  I.  xaschiia&aL 

Lov  and  oftien  ciostered  stems;  the  heads  aotitaiy  axiBary  .         .     2.  I.  «wt7T^>^ 

1.  Iva  xanthifofia  Xutt.  Gen.  2:  1S5.  ISIS.  Tall  and  coarse.  7-lS  dm. 
high.  pubescent,  at  least  when  young:  leaves  mainly  oppoate.  broadly  ovate, 
ample,  coarsely  or  incisely  serrate,  acuminate.  3-4-r3>bed  at  base,  poberu- 
l^itly  scabrous  above:  panicles  axillary  and  terminal:  outer  invotucral  bracts 
5.  broadly  ovate  and  herbaceous:  the  inner  of  as  many  membranaceoo^ 
dilated-obo\-ate  or  truncate  ones,  which  are  stron^y  concave  at  maturity  and 
half  embrace  the  obo\-ate-pyTifc»in  and  glabrate  achoies. — ^From  New  Mooco 
to  Idaho  and  the  Saskatchewan. 

2.  Iva  axillaris  Pursh,  Fl.  743.  1S14.  Stems  or  branches  nearly  simple, 
ascending,  1-4  dm.  high:  leaves  obovate  or  oblong  to  nearly  linear,  obtose, 
entire.  se^Ie.  1-3  cm.  long,  evoi  the  uppermost  i^uaDy  mudfi  sorpaaang  the 
mor.Iy  solitary  hf^ds  in  their  axils:  bracts  of  the  involucre  connate  into  a  4 
or  5-lobed  or  sometimes  parted  or  merely  crenate  cup. — From  New  M^rri^ 
to  Dakota  and  the  Saskatchewan,  and  we^w^id. 

41.  DICORLA  T.  k  G. 

Di^usely  branched  annuals  of  the  desert  area.  Uppo-  leaves  aitcmateL 
Inflorescence  loosely  paniculate.  Invohicral  bracts  6  or  7,  disdnct;  tlie  5 
outer  ones  h^baceous;  1  or  2  of  the  inner  ones  much  larger,  aouriooB  aad  wth- 
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tending  the  fertile  flowers,  or  these  wanting  in  staminate  heads.  Receptacular 
bracts  few,  narrow.  Pistillate  flowers  1  or  2,  destitute  of  corolla;  staminate 
flowers  6-12,  the  filaments  almost  free  from  the  corolla  and  monadelphous 
up  to  the  lightly  connected  anthers.  Achenes  surpassing  the  outer  involucre, 
convex  on  the  dorsal  side,  flat  on  the  anterior  face,  conspicuously  margined 
with  a  scarious  pectinate  border.    Pappus  of  several  small  squamellae. 

1.  Dicoria  Brandegei  Gray,  Proc.  Am.  Acad.  11:  76.  1875.  Strigillose- 
canescent,  diffusely  and  alternately  branched:  leaves  of  the  branches  oblong- 
lanceolate  or  partly  spatulate,  obtuse,  mostly  entire,  2-3  cm.  long,  and  with 
slender  petiole:  heads  sparse,  racemose-paniculate:  fertile  flower  solitary;  the 
dilated-cuneate  hvaline  subtending  bract  hardly  surpassing  the  outer  invo- 
lucre: achene  naked  and  exserted,  bordered  with  pectinate  callous  teeth 
connected  by  an  indistinct  scarious  margin. — Sandy  bottoms  of  the  San  Juan, 
Colorado. 

42.  AMBROSIA  L.     Ragweed 

Coarse  herbs  with  mostly  lobed  or  dissected  opposite  and  alternate  leaves 
and  dull  inconspicuous  flowers.  Sterile  heads  racemose  or  spicate  and  with  no 
bracts;  fertile  flowers  usually  glomerate  in  axils  below.  Involucre  of  the 
staminate  flowers  depressed-hemispherical  to  turbinate,  5-12-lobed  or  trim- 
cate,  herbaceous.  Receptacle  flat  or  flattish,  usually  with  some  filiform  chaff 
among  the  outer  flowers.  Involucre  of  the  solitary  fertile  flower  nutlike,  apicu- 
late  or  beaked  at  the  apex,  and  usually  ^rmed  with  4-8  tubercles  or  short 
spines  in  a  single  series  below  the  beak. 

Leaves  entire  or  palmately  3-cleft;  involucre  of  staminate  heads 

3-4-ribbed 1.  A.  trifida. 

Leaves  once  to  thrice  pinnatifid;  involucres  of  staminate  flowers  not 
ribbed. 
Annual;  fruit  with  acute  teeth     .         .         .         .         .         .         .     2.  A.  artemisiaefolia. 

Perennial  from  rootstocks;  fruit  unarmed  or  with  blunt  teeth         .     3.  A.  psilostachya. 

1.  Ambrosia  trifida  L.  Sp.  PI.  987.  1753.  Tall  and  stout,  1-3  m.  high, 
roughish-hispid  or  almost  glabrous:  leaves  all  opposite,  very  deeply  3-lobed  or 
the  lower  5-lobed;  the  lobes  acuminate,  serrate:  sterile  racemes  long  and  dense; 
fertile  heads  clustered  and  as  if  involucrate  by  short  bracts:  fruit  very  thick, 
with  5-7  strong  ribs  or  angles  terminating  above  in  spinous  tubercles  around 
the  base  of  the  conical  beak.  Var.  integrifolia  T.  &  G.  with  entire  leaves. 
Great  Ragweed. — Moist  banks  and  draws;  Colorado  and  far  northward  and 
eastward. 

2.  Ambrosia  artemisiaefolia  L.  1.  c.  Variously  pubescent  or  hirsute,  panic- 
ulately  branched,  3-6  dm.  high,  or  taller:  leaves  thinnish,  bipinnatifid  or 
pinnately  parted,  with  the  divisions  irregularly  pinnatifid  or  sometimes  nearly 
entire,  on  the  flowering  branches  often  undivided:  sterile  heads  pediceled: 
fruit  short-beaked,  armed  with  4-6  short  acute  teeth  or  spines. — A  weed  in 
waste  and  cultivated  groimds  across  the  continent,  known  variously  as 
Roman  Wormwood,  Ragweed,  and  Bitterweed. 

3.  Ambrosia  psilostachya  DC.  Prodr.  5:  526.  1836.  Stems  simple,  erect, 
commonly  5-10  (2-15)  dm.  high  from  slender  running  rootstocks;  herbage 
scabrous  or  short-hirsute,  somewhat  strigose:  leaves  once  or  the  lower  twice 
pinnatifid,  with  acute  lobes:  fruit  an  obovoid  turgid  bur,  about  3  mm.  long, 
mostly  solitary  in  the  axils,  pubescent,  rugose-reticulated,  bearing  4  pro- 
tuberances or  sometimes  unarmed.  Western  Ragweed. — A  common  weed 
along  roadsides  and  in  waste  places  throughout  western  North  America. 

43.  FRANSERIA  Cav. 

Ours  are  herbaceous,  with  chiefly  alternate  leaves,  and  the  spines  of  the 
fruiting  and  1-2-flowered  involucre  comparatively  few.  Heads  of  staminate 
flowers  as  in  Ambrosia^  or  sometimes  intermixed  with  the  pistillate.  Fertile 
involucre  1-4-flowered,  1-4-celled,  a  single  pistil  to  each  cell,  1-4-rostrate, 
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more  or  les  bnr-Iike,  hemg  armed  over  the  surface  with  sereral  or  nmneroos 
prickks  or  ^ines  (the  ^nny  free  tips  of  the  component  bracts)  in  more  than  1 
series.    Leaves  mostly  alternate. 

Lcttves  twiee  or  thrice  pinnairiy  diaseeted. 

Anximls  .  %»  W.  aeantiiicBrpai. 

Perennials. 

Leares  regiilariy  innnate.  the  lobes  linear  or  narrowly  obloos  2.  F.  tennifoHa. 

Leaves  intemqitedly  pinnate,  the  lobes  orate  or  triangnlar  .         .  3.  F.  tomcntooa. 

Leares  simpie  or  aimpiy  innnate 4.  F.  Grayi. 

1.  Fxansefia  acanthicarpa  (Ho(^)  Coville,  Contr.  U.  S.  Xat.  Herfo.  4:  129. 
1903.  Diffusely  spreading  or  sometimes  rather  strict,  3-6  dm.  or  more  high, 
fitxn  an  annual  or  more  enduring  (?)  root;  in  age  scabrous  or  short-hirsute  and 
somewhat  canescent:  leaves  on  long  petioles,  broadly  ovate  in  outline,  ooee 
CfT  twice  pinna tifid  into  short,  rounded,  often  toothed  lobes:  stamina te  racemes 
sectary  or  in  small  pkanicles,  the  heads  nodding  on  sh(Mt  slender  peduncles; 
fruiting  involucres  in  the  axUs  below,  either  s^tary  cm-  2  cm-  3  together,  1- 
flowered,  glabrous;  spines  flat,  thin,  lanceolate-subulate,  with  strai^t  or 
slightly  curved  but  not  uncinate  tips.  F.  Hookeriana.—Commaa  on  sandy 
plains;  throughout  our  range  and  westward  to  the  coast. 

2.  Franseria  tenmfofia  (>ay,  PL  FendL  80.  1S4S.  Erect,  3-10  dm.  high, 
leafy  to  the  top,  hispid,  variously  pubescent,  or  glabrate:  leaves  mostly  2-3- 
(Hnnately  parted  or  dissected  into  narrowly  oblong  or  linear  lobes,  the  to-- 
minal  elongated:  sterile  racemes  cgnmionly  elcMigated  and  paniculate;  fertile 
heads  in  numerous  giomerules  below,  in  fruit  minutely  glandular,  usually 
2-flowered,  armed  with  6-lS  short  and  stout  incurving  spines,  their  tips 
almost  alwavs  hooked,  and  an  excavated  cartilaginously  bordered  are<^ 
above  each.  {Gaertneria  linearU  Rydb.  BulL  Torr.  Bot.  Club  32:  133.  1905.) 
— Kansas  and  Colorado  to  Texas  and  California. 

3.  Franseria  tomentosa  (Xutt.)  A.  Nels.  Erect  from  perennial  slendo' 
creeping  rootstocks,  1-3  dm.  high:  leaves  canescently  tomentose  beneath, 
green  and  glabrate  above,  interruptedly  pinna  tifid,  oblong  in  outline,  com- 
paratively large,  the  lowest  often  ^12  cm.  long;  the  lobes  usually  shcMt  and 
broad:  sterile  racemes  commonly  soUtary;  fruiting  involucre  2-floweied, 
canescent,  armed  with  rather  shcHt,  conical-subulate,  very  acute,  and  straight 
^ines.  (Ambrosia  tomentosa  Xutt.;  F.  diseolor  Xutt.;  Gaertneria  tomenio^a 
A^  Xels.  Bot.  Gaz.  34:  34.  1902.)— A  most  ineradicable  weed  in  cuhirated 
ground;  Montana  to  New  Mexico. 

4.  Franseria  Grayi  A.  Xels.  Stems  about  3  dm.  high,  rather  stout,  erect, 
from  an  apparently  perennial  base,  canescent  with  a  dense  sericeous  tomoi- 
tum:  leaves  very  white  beneath,  cinereous  above,  pinnatrfy  3-5-cleft  or 
parted;  the  terminal  di^-ision  large,  oblong  or  broadly  lanceolate,  serrate; 
u;^r  lateral  similar  but  smaller;  the  lowest  commonly  very  small  and  oitire: 
fruiting  involucre  6  mm.  long,  2-flowered,  nearly  glabrous;  the  short  spines 
conical-subulate,  very  acute,  and  the  very  tip  usually  uncinate-^neurved. 
(F.  tomentosa  Gray,  PI.  Fendl.  80.  1848;  Gaertneria  Grayi  A.  Xeb,  1.  c.  35.)— 
Along  streams;  Kansas,  Xebraska,  and  eastern  ColcHado. 

4i.  XAHTHIUM  L.    Cocklebitr 

Coarse  annual  weeds  with  widely  branching  and  very  stout  stems.  Leaves 
alternate,  toothed  or  lobed,  petioled.  Heads  unisexual,  the  flowos  greenish. 
Staminate  heads  subgloboee,  in  a  terminal  chist^-;  involucre  of  several  dis- 
tinct narrow  bracts  in  1  or  2  soies;  receptacle  cylindrical;  flowers  many, 
separated  by  the  bracts  of  the  receptacle;  con^  tubular.  Pi^illate  beads 
axillarj',  below  the  staminate;  involucre  closed,  fcMTning  in  fruit  an  ovoid  or 
oblong  indurated  bur  covered  with  hooked  prickles,  1  or  2-beaked,  2-cdled, 
each  cell  containing  1  seed;  con^la  none;  pappus  none;  style  2-cleft,  the 
branches  exserted  through  the  beaks. 

1.  Xanthimn  echinattmi  Murr.  Comm.  Goett.  6:  32.  1783.  Stem  often 
punctate  with  brown  spots:  leaves  eordate  or  ovate,  3-ribbed  £ran&  Hie  hmm. 
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with  dentate  margins  and  often  incised  or  lobed,  on  long  petioles:  fruiting 
involucre  about  20-25  mm.  long,  densely  beset  with  rather  long  prickles,  the 
2  stout  beaks  at  maturity  usually  hooked  or  incurved,  the  surface  and  base  of 
the  prickles  more  or  less  hispid.  X.  canadense.  (a.  commune  Brit.  Man. 
912.  1901.) — ^A  troublesome  weed  in  waste  and  cultivated  ground. 

46.  CRASSINA  Scepin 

With  opposite  and  mostly  entire  sessile  leaves  and  single  showy  heads  ter- 
minating the  branches;  in  ours  the  leaves  are  narrow  and  rigid,  connate-sessile 
and  crowded,  and  the  achenes  2-4-aristate.  Involucre  campanulate  or  cylin- 
draceous;  the  closely  appressed-imbricated  bracts  dry  and  firm,  broad,  with 
roimded  summit  often  margined.  Receptacle  becoming  conical  or  cylin- 
draceous;  the  chaffy  bracts  condupUcate  aroimd  the  disk-flowers.  Lobes 
of  the  disk-corolla  mostly  velvety-viUous.  Pappus  when  present  of  erect  awns 
or  chaffy  teeth. — Zinnia. 

1.  Crassina  grandiflora  (Nutt.)  Kimtze,  Rev.  Gen.  PI.  331.  1891.  Sca- 
brous; stems  or  oranches  15  cm.  or  more  high  from  a  stout  woody  base:  leaves 
linear,  3-nerved  at  base:  involucre  narrow,  8  mm.  long:  Ugules  4  or  5,  at  ma- 
turity 10-16  mm.  long,  dilated-obovate  or  roundish,  fight  yellow  or  sulphur- 
color,  becoming  white. — Plains  and  bluffs;  Eastern  Colorado  to  Texas  and 
Arizona. 

46.  HELIOPSIS  Pers. 

With  loosely  branching  stems,  veiny  and  mostly  serrate  3-ribbed  leaves  on 
naked  petioles,  and  pedunculate  showy  heads  with  numerous  yellow  rays. 
Involucre  short,  of  nearly  equal  oblong  or  lanceolate  bracts.  Receptacle  from 
high-convex  to  conical;  the  pointless  chaffy  bracts  partly  embracing  the  disk- 
flowers.  Ligules  large;  disk-corollas  glabrous.  Achenes  obtusely  4-angular, 
with  broad  truncate  summit^  wholly  destitute  of  pappus  or  of  2-4  teeth  or  a 
coroniform  border. 

1.  Heliopsis  scabra  Dunal,  Mem.  Mus.  Par.  5:  54.  1819.  Hispidulous- 
scabrous,  especially  the  leaves,  5-10  dm.  high:  leaves  broadly  ovate  and 
subcordate  to  ovate-lanceolate,  the  upper  occasionally  entire:  rays  oblong, 
2-3  cm.  in  length:  achenes  smooth,  but  the  angles  above  pubescent  when 
young,  the  summit  usually  bearing  an  obscure  or  evident  and  irregular  coron- 
iform chaffy  pappus,  or  sometimes  2  or  3  conspicuous  and  rigid  teeth.  H, 
laevis, — Frequent  eastward;  rare  in  the  eastern  part  of  our  range. 

47.  BRAUNERIA  Necker 

Perennial  herbs,  with  rather  stout  erect  stems,  undivided  leaves,  the  lower 
long-petioled,  ana  soUtary  large  heads  on  long  pedimcles  terminating  the 
stem  and  few  branches.  Rays  flesh-color  to  rose-purple,  elongating  with  age. 
Involucre  imbricated  in  2  or  3  or  more  series;  the  bracts  lanceolate.  Disk  at 
first  only  convex,  becoming  ovoid  and  the  receptacle  acutely  conical ;  chaffy 
bracts  of  the  latter  persistent,  carinate-concave,  acuminate  into  a  rigid  and 
spinescent  cusp.  Disk-corollas  cyUndraceous,  with  5  erect  teeth  and  almost 
no  proper  tube.  Achenes  acutely  quadrangular,  somewhat  obpyramidal,  with 
a  thick  coroniform  pappus  more  or  less  extended  into  triangular  teeth  at  the 
angles. — Echinacea. 

1.  Brauneria  angustifolia  (DC.)  Heller,  Muhl.  1:  5.  1900.  Hispid,  3-5 
dm.  high,  mostly  simple:  leaves  broadly  lanceolate  to  nearly  linear,  entire, 
3-nerved,  all  attenuate  at  base,  the  lower  into  slender  petioles:  bracts  of  the 
involucre  in  only  about  2  series. — Within  the  eastern  hmit  of  our  range  and 
extending  eastward. 
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48.  GTMHOLOMIA  H.B.K. 

Annual  or  perennial  caulescent  herbs  or  shrubby  i^ants,  with  pubeseeni 
foliage.  Leaves  alternate  or  oppoeiXe,  narrow,  entire  or  toothed.  Heads 
radiate,  rather  con^icuous.  Involucres  hemispneric  or  campanulate;  bracts 
narrow,  in  2  or  3  series,  the  inner  ones  somewhat  longer  than  the  outer.  Re- 
ceptacle more  or  less  conic,  chaffy.  Ray-flowers  pistillate,  yeUow;  disk- 
flowers  perfect,  with  yellow  or  brownish  corollas.  Stigmas  of  the  disk-flow»B 
obtuse  or  with  acute  appendages.  Achenes  4-angled,  either  somewhat  flat- 
tened or  turgid,  truncate.    Pappus  a  denticulate  crown,  or  wanting, 

1.  Gymnokwnia  multiflora  (Xutt.)  B.  &  H.,  Rothrock  in  Wheeler's  Rep. 
6:  160.  1878.  Perennial,  3-10  dm.  hi^,  pubescent  or  scabrous,  sometimes 
also  hispid,  often  much  branched:  l^ves  narrowly  linear  to  lanceolate, 
either  alternate  or  mainly  opposite,  entire  or  obscurely  denticulate:  rays 
10-15,  golden-yellow:  disk  hemispherical,  in  age  little  mcffe  elevated  and 
receptacle  obtusely  conical ;  the  bracts  linear,  obtuse  or  the  inner  acute :  achenes 
smooth. — ^\''ery  polymorphous;  from  Arizona  to  Wyoming  and  western  Texas. 

49.  RUDBECKIA  L.    CoxB-FiiOWER.     Black-eyed  Susan 

Mostly  perennial  herbs  with  alternate  leaves  and  rather  large  showy  heads 
terminating  the  stem  or  branches.  Heads  many-flowered;  the  ray-flowos 
neutral,  in  a  single  series;  those  of  the  disk  tubular  and  perfect.  Bracts  of  the 
involucre  foliaceous,  in  about  2  series,  spreading.  Receptacle  conical  or  of- 
ten more  or  less  elongated  and  spiciform.  DiSc-corollas  with  a  short  but 
usually  manifest  proper  tube  and  erect  or  spreading  teeth.  Style-branches 
tipped  with  an  acute  or  obtuse  hispid  appendage.  Achenes  4-angled,  pria- 
matic,  in  scHne  species  quadrangular-compressed.  Parous  a  coriaceous  or 
firm-scarious  and  often  4-toothed  crown,  sometimes  deep  and  cupuliform, 
sometimes  obsolete. 

Rika's  preaeat  and  conspicuous. 

Leaves  oitire  or  sparini^y  serrate 1.  R.  hirta. 

Leaves  deei^y  3-7-eleft  or  -divided  (at  least  aotn^  <d  them)      .         .  2.  R.  u^»»i«*« 
Ra\'s  wanting. 

Leaves  oitire  or  sparing;ly  toothed 3.  R.  oeeidentalia. 

Leaves  pinnately  parted 4.  R.  OMmtana. 

1.  Rodbeckia  hirta  L.  Sp.  PI.  907.  1753.  Rather  stout,  3-8  dm.  Hieh, 
rough-hispid  and  hirsute:  leaves  oblong  to  lanceolate,  sparingly  sorate 
or  nearly  entire,  5-12  cm.  long,  the  lower  narrowed  into  margined  petioles: 
rays  when  weU  develop>ed  3-5  cm.  long,  golden-yeUow,  sometimes  deeps' 
colored  toward  the  base:  disk  at  first  nearly  black,  in  age  dull  brown,  beccHn- 
ing  ovoid  in  fruit :  achenes  small,  quadrangular,  whollv  destitute  of  pappus. 
{R.  flara  Moore,  in  Greene,  Pitt.  4:  179.  1900.) — In  the  eastern  part  of  our 
range  and  eastward  to  the  Atlantic  States. 

2.  Rudbeckia  laciniata  L.  1.  c.  906.  Glabrous  and  anooth,  sometimes 
minutely  scabrous,  at  least  on  the  margins  and  upper  face  of  the  leaves;  stem 
1-2  m.  high,  branching  above:  leaves  veiny,  broad,  incisely  and  sparsely  ser- 
rate:  the  radical  commonly  pinnately  5-7-foliolate  or  neariy  so,  and  divisioiis 
often  bciniately  2-3-cleft;  the  lower  cauline  3-5-parted,  upper  3-cleft,  and 
those  of  the  branches  few-toothed  or  entire:  rays  few  or  several,  3-5  cm.  kn^ 
drooping,  pure  yellow:  disk  dull  yello^-ish:  the  tip  of  the  chaffy  bracts  canes- 
cent  :  pappus  a  short  4-toothed  or  nearlv  entire  crown.  {R.  ampla  A.  Xds. 
Bull.  Torr.  Bot.  Club  2S:  2-34.  1901.;— Moist  banks;  Ari2<Hia  to  Montana 
and  eastward  across  the  continent. 

3.  Rudbeckia  occidentaHs  Xutt.  Trans.  Am.  Phil.  Soc.  7:  355.  1841. 
Nearly  glabrous  and  smooth,  or  somewhat  scabrous-puberulent;  stems  stout, 
&-20  dm.  high,  nearly  simple:  leaves  ovate  or  ovate-lanceolate,  acmnniate^ 
entire  or  irregularly  and  sparingly  dentate,  1-2  dm.  long,  upper  ones  sesBile 
by  a  rounded  or  subcordate  baae,  lower  ones  abruptly  contracted  into*  flhort^ 
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winged  petiole:  heads  few,  on  long  peduncles:  rays  wholly  wanting:  disk 
brownish,  ovoid  to  oblong,  becoming  S-5  cm.  long;  the  chaffy  bracts  puberu- 
lent  at  tip:  achenes  3-4  mm.  long,  with  conspicuous,  coroniform,  scarious 
pappus. — ^Moist  shaded  banks;  Wyoming  and  Montana  to  the  Pacific  States. 
4.  Rudbeckia  montana  Gray,  Proc.  Am.  Acad.  17:  217.  1882.  Smoother, 
somewhat  glaucous,  tall  and  very  stout:  leaves  2-3  dm.  long,  pinnately  parted 
into  3-9  oblong-lanceolate  divisions,  or  the  lanceolate  uppermost  cauline 
with  2-4  narrow  lateral  lobes:  disk  cylindrical^  at  length  often  6-7  cm.  long 
and  in  diameter:  achenes  with  the  deep  coromform  pappus  6-8  nun.  long. — 
Mountains  of  Colorado. 

50.  RATIBIDA  Raf.    Cone-plower 

Herbs,  with  pinnately  parted  leaves,  and  terminal,  long-peduncled^  showy 
heads,  tne  drooping  rays  yellow  or  partly  brown-purple.  Trimcate  mflexed 
tips  of  the  chaff  pubescent.  Disk  yellowish,  becommg  darker.  Achenes  short 
and  broad,  compressed,  acutely  margined  or  sometimes  winged  at  one  or  both 
edges,  on  a  slender-subulate  receptacle.  Pappus  a  chaffy  tooth  over  one  or 
both  edges,  or  none.  Chaffy  bracts  of  the  receptacle  condupUcate,  with 
thickened  and  truncate  sumnut,  embracing  and  hardly  surpassing  the  achenes, 
at  length  deciduous  with  them.  Corollas  of  the  disk  with  hardly  any  proper 
tube.    Ligules,  involucre,  etc.,  of  Rudbeckia. — Lepachys. 

Disk  in  fniit  cylindrical,  2-4  cm.  long 1.  R.  columnaris. 

Disk  in  fruit  oblong,  about  1  cm.  long 2.  R.  Tagetes. 

1.  Ratibida  columnaris  (Sims)  D.  Don.  in  Sweet,  Brit.  Flow.  Gard.  II.  pi. 
361.  1838.  Strigose-scabrous,  3-5  dm.  high,  branching  from  the  base,  ter- 
minated by  long  peduncles  bearing  a  showy  head:  divisions  of  the  cauline 
leaves  5-9,  oblong  to  narrowly  linear,  sometimes  2-3-cleft:  rays  commonly  3 
cm.  long  or  more,  normally  all  yellow:  disk  at  length  columnar,  2-4  cm.  long: 
pappus  of  1  or  sometimes  2  awn-Hke  deciduous  teeth  and  usually  a  series  of 
minute  and  delicate  squamellae  around  the  broad  flat  summit. — Plains  along 
the  eastern  base  of  the  mountains  to  Texas. 

la.  Ratibida  columnaris  pulcherrima  (DC.)  D.  Don.  1.  c.  Differs  only  in 
having  a  part  or  even  the  whole  upper  face  of  the  ray  brown-purple. 

2.  Ratibida  Tagetes  (James)  Bamhart,  Bull.  Torr.  Bot.  Club  24:  410. 
1897.  Perennial,  1-4  dm.  tall,  gray-strigose;  stems  commonly  much  branched: 
leaves  numerous;  blades  2-6  cm.  long,  pinnately  parted  into  3-7  narrowly 
linear  thickish  segments:  pedimcles  2-5  cm.  long:  disk  subglobose  or  oval, 
about  1  cm.  long:  ligules  of  the  ray-flowers  soon  reflexed,  5-9  mm.  long, 
mainly  brown-purple. — Colorado  and  New  Mexico  to  Arkansas  and  Texas. 

61.  BALSAMORRHIZA  Hook.    Balsam-root 

Low,  with  thick,  deep,  and  balsamic  roots,  a  tuft  of  radical  leaves  mostly 
on  long  petioles,  and  short,  simple,  few-leaved  flowering  stems  or  naked  scapes 
bearing  large  and  mostly  solitary  heads  of  yellow  flowers.  Involucre  broad; 
the  outer  bracts  foliaceous,  sometimes  enlarged.  Receptacle  flat  or  merely 
convex.  Achenes  destitute  of  pappus,  all  fertile ;  those  of  the  ray  triquetrous 
or  obcompressed;  those  of  the  disk  quadrangular.    Chaff  linear-lanceolate. 

Leaves  entire  or  somewhat  toothed     .         .^ 1.  B.  sagittata. 

Leaves  not  entire,  laciniately  dentate  to  bipinnatifid. 

Green,  glabrous  or  sparingly  hirsute 2.  B.  macrophylla. 

Canescent  or  lanate. 

The  sericeous  pubescence  appressed  or  spreading      .         .        .  3.  B.  Hookeri. 

The  white  tomentum  often  floccose 4.  B.  incana. 

1.  Balsamorrhiza  sagittata  (Pursh)  Nutt.  Trans.  Am.  Phil.  Soc.  7:  350. 
1841.    Silvery-canescent  or  tomentose  and  the  involucre  white-woolly:  rad- 
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ieal  leaTes  eordate^oUong  to  hastate,  1-3  dm.  kmg,  the  biK  5-15  csl.  -vide, 
OD  petkdes  of  greats  length;  the  few  and  ineanspiiruoiis  eaohne  linear  to 
ipatulate:  scape  &t  length  3  dm,  or  more  high:  rays  3-5  cm.  kmg  {B,  tamen- 
ioM  Rydb.  BulL  Torr.  Bot.  Oub  27:  628.  1900.)— "Used  by  the  Indians  for 
food  **;  mounta^is  of  Colorado  to  Montana  and  Biitiah  Columbia. 

2.  BalBUDorrhiza  macrophjlla  Xutt.  1.  c.  Green,  not  at  all  caneseent, 
glabrate,  except  the  ciliate  margins  of  the  leaves,  usually  minutely  glandular- 
viaddulous:  li^ves  ample,  ovate  or  obkmg  in  outline,  1.5-3  dm.  kng,  some  with 
only  1  or  2  lobes  or  coarse  teeth,  most  of  them  jminately  parted  into  broadly 
lancec^te  and  coomionly  oitire  lobes:  scapes  3-5  dm.  nigh:  bracts  of  the 
invc^ucre  narrowly  lanceolate  to  ^latulate  and  foiiaceous,  3-5  cm.  king, 
nearly  equal,  either  half  or  f  uUy  the  length  <d  the  rays. — ^Bodcy  and  Wasatch 
Mountains  in  Wyoming  and  Utah. 

2a.  BalBUDorrhiza  maoo^jlla  ttrdbtatbacta,  (Xutt.)  A.  Xels.  Differs 
&om  the  speoes  m  being  somewhat  hi^iidulous-scabrous  or  hirsutukms  on 
the  leaf-margins,  and  lanate-tomentose  on  the  involucre.  {B.  ta^biiUhaoea 
Xutt.  1-  c.>— Stony  ground;  Wyoming  to  Oregon. 

3.  Balsamocrhiza  Hookezi  Xutt.  L  c.  Canesoent  with  fine  sericeous  or 
more  tomentose  pubescence,  but  not  at  all  hirsute:  scapes  and  leaves  1.5-3  dm. 
high;  the  latter  lanceolate  or  ekmgated-oblong  in  outline,  pinnately  or  bi- 
pinnately  parted  into  lanceolate  or  linear  divisions  or  lobes,  or  some  of  them 
only  pinnatifid  or  incised:  involucpe  canesoently  puberulent  to  lanate;  the 
bracts  linear  to  oblong-lancec^te,  eitho-  unequal  and  well  imbricated  or 
sometimes  the  outermost  fcdiaceous  and  enlarged. — ^West  of  our  ran^e,  but 
represented  by 

3a.  Balsamorrhiza  Hookeri  fairsntm  (Xutt.)  A.  Xels.  The  pubescence 
rou^iish-hirsute  and  spreading,  not  canesoent  or  t«nentose.  {B.  kimda 
Xutt.  1-  c.) — ^Wyoming  to  Utah  and  northwestward. 

4.  Balsamorrhiza  incana  Xutt.  1.  c.  Densely  white-tomentose  throu^bont; 
stems  1-2  dm.  high:  leaves  oblong-  or  deltcnd-lanceolate  in  outline,  pinnatriy 
or  bipinnately  parted  or  lobed,  the  divisions  oval  or  oblong:  bracts  of  the  in- 
vc^ucre  lancec^te  to  linear,  15-20  mm.  long,  imbricated  in  2  or  3  soies:  rays 
12-14,  3-4  cm.  long:  chaff  of  the  receptack  much  diorter  than  the  flowers. 
{B.  fioceoM  Rydb.  L  c.  629.) — ^Wyoming  to  Montana  and  to  the  Pacific  States. 

S2.  WYETHIA  Xutt. 

Coarse  perramial  h»bs  with  usually  simple  stem«,'  akemate  mostly  entire 
leaves,  and  large  heads  c^  yellow  flowers.  Heads  many-flowered.  Bracts  of 
the  campanulate  involucre  loosely  imbricated  in  2  or  3  smes,  nearly  equal, 
foliaceous.  the  ionermost  smaller  and  resembling  the  chaff.  Recoytacie 
sli^tly  convex;  the  chaff  lanc^eolate,  caiinate,  acute,  as  Icmg  as  the  flowers 
and  embracing  them.  Rays  large,  pistillate,  sometimes  with  staile  filaments; 
disk-corollas  cylindrical,  elongat^ea.  with  a  short  prc^)er  tube,  5-tooithed. 
Style-branches  in  the  ray-fiowers  glabrous;  in  the  disk  elongated,  fiUfonn, 
revolute,  strongly  hi^id  on  the  inner  faces.  Acfaenes  stout,  ekngated,  4->5- 
angied,  terminated  with  a  coroniform  5-10-toothed  or  laciniate  pappus,  1  or 
more  of  the  teeth  usually  prxdonged  into  a  rigid  persistent  awn. 

Eaa-s  pale,  yellowish  to  white 1.  W.  hrfmnthniiifK. 

Rays  on^t  yellow. 

PlaDt  sL&brcmB  and  smooth  throng^boat 2.  W, 

Piarit  rursuiely  pu'r.*esoeiit  or  scabrouB. 

Leaves  oblcMig-laiit-eolate,  tapering  to  both  ends      .         .  .3.  W,  i 

Leaves  broadJy  Lmear 4.  W. 


1.  Wyetfaia  behanthoides  Xutt.  Trans.  Am.  PhiL  Soc.  7:  351.  1841. 
Stems  2-4  dm.  high,  simple  and  with  a  single  large  head,  or  niely  3  or  4, 
hirsut-e:  leaves  oval  to  broadly  lanceolate,  denticulate  or  entire,  1-2  dm. 
long,  mostly  narrowed  at  base  into  a  short-margined  petiole:  heads  2-3  ca. 
high;  bracts  of  the  invc^ucre  nanvwly  lanceolate,  numenras:  ntys  4-^  cm. 
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long:  achenes  7-8  mm.  long,  either  prismatic-quadrangular  or  flattish,  12- 
nerved:  pappus  sometimes  minute,  cnaffy  coroniform  and  cleft  into  few  or 
several  teeth. — ^Yellowstone  Park  and  Montana  to  Oregon. 

2.  Wyethia  amplexicaulis  Nutt.  1.  c.  Stems  3-5  cm.  high,  robust:  leaves 
mostly  ianceolate-oblong,  entire  or  denticulate;  the  radical  often  3-4  dm.  long; 
the  upper  cauline  partly  clasping  by  a  rounded  or  somewhat  narrowed  base: 
heads  sohtary  or  several,  short-peduncled;  involucral  bracts  broadly  lanceo- 
late, 1  or  2  outer  ones  occasionally  foliaceous  and  larger:  rays  about  4  cm. 
long:  achenes  with  a  conspicuous  crown  cleft  into  acute  teeth,  and  sometimes 
a  small  awn. — Called  "  Pe-ik  "  by  the  Indians;  from  Colorado  to  Montana  and 
British  Columbia. 

3.  Wyethia  arizonica  Gray,  Proc.  Am.  Acad.  8:  655.  1873.  Hirsutely 
pubescent,  3  dm.  high,  bearing  a  single  or  few  heads:  leaves  oblong-lanceolate, 
tapering  to  both  ends,  or  the  upper  and  sessile  cauline  broader:  involucre  of 
rather  foliaceous  and  erect  bracts:  rays  8-12:  pappus  a  very  narrow  crown, 
extended  into  3  or  4  stout  subulate  teeth,  or  into  1  or  2  short  awns.-— Colorado 
to  Utah  and  Arizona. 

4.  Wyethia  scabra  Hook.  Lond.  Joum.  Bot.  6:  245.  1847.  Very  scabrous, 
3-5  dm.  high,  rigid:  cauline  leaves  linear,  thick,  10-15  cm.  wide,  sessile,  . 
attenuate-acute:  involucral  bracts  imbricated  in  3  or  4  series,  all  the  outer 
with  an  appressed  base,  which  is  acuminate  into  a  longer,  subulate,  filiform, 
'spreading,  very  hispid-scabrous  appendage:  ravs  several,  10-14  mm.  long: 
achenes  acutely  angled^  the  3  or  4  angles  extended  into  a  pappus  of  as  many 
short  blunt  teeth,  which  are  barely  confluent  at  base. — New  Mexico  and 
Colorado  to  Utah  and  Wyoming. 

53.  HELIANTHUS  L.    Sunflower 

Annual  or  perennial  caulescent  herbs.  Leaves  alternate  or  opposite;  blades 
simple,  entire  or  toothed.  Heads  conspicuous.  Involucres  flat  or  hemispheric; 
bracts  in  several  series,  fleshy  or  leatnery.  Receptacle  flat,  convex  or  conic, 
chaffy.  Ray-flowers  neutral;  ligules  yellow;  disk-flowers  perfect;  corollas 
brownish  or  purple.  Stigmas  with  pubescent  appendages.  Achenes  flattened 
or  somewhat  4-angled.  Pappus  of  2  awns  or  scales,  and  these  sometimes 
accompanied  by  2-4  shorter  ones,  all  early  deciduous. 

Plants  annual;  receptacle  flat  or  nearly  so. 

At  least  the  lower  leaves  broadly  ovate,  and  more  or  less  cordate     1.  H.  annuus. 
Leaves  ovate-lanceolate  to  narrowly  oblong-lanceolate         .         .     2.  H.  petiolaris. 
Plants  perennial;  receptacle  more  or  less  convex. 
Disk-flowers  purple  or  brown. 

Leaves  linear 3.  H.  orgyalis. 

Leaves  ovate  to  lanceolate 4.  H.  scaberrimus. 

Disk-flowers  yellow  or  yellowish. 

Alkthe  leaves  opposite  (except  the  few  foliar  bracts) ;  roots  not 

thickened-tuberiform 5.  H.  pumilus. 

Some  or  many  of  the  upper  leaves  alternate;  the  roots  more  or 
less  fasciculate- thickened. 
Stem  and  leaves  scabrous  .         .         .  .         .     6.  H.  Maximilianus. 

Stem  smooth  or  nearly  so,  often  glaucous. 

Leaves  usually  coarsely  toothed,  more  or  less  pubescent 

(not  scabrous)  beneath 7.  H.  grosse-serratus. 

Leaves  entire  or  denticulate,  glabrate  or  scabrous  beneath     8.  H.  Nuttallii. 

1.  Helianthus  annuus  L.  Sp.  PI.  904.  1753.  Annual,  markedly  pubescent; 
stem  hispid  or  hirsute,  1-2  m.  high,  branched  above:  leaves  mainly  alternate; 
blades  broadly  ovate,  7-30  cm.  long,  or  smaller  above,  usually  slightly  acumi- 
nate at  the  apex,  decidedly  toothed,  those  of  the  lower  leaves  cordate  at  the 
base,  those  of  the  upper  cuneate:  bracts  of  the  involucre  ovate  to  oblong  or 
oblong-lanceolate,  long-acuminate,  hirsute:  ligules  of  the  ray-flowers  2-4  cm. 
long:  disk  flat,  3-5  cm.  broad.  {H.  lenticularis  Dougl.)— From  the  mountains 
to  the  Mississippi;  many  forms  (often  very  large)  in  cultivation. 

2.  Helianthus  petiolaris  Nutt.  Joum.  Acad.  Phila.  2:  115.  1812.  Stem 
2-6  dm.  hi^,  branching,  strigose-hispidulous,  rarely  hirsute:  leaves  oblong- 
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lanceolate  or  oTate4aiiee<^te,  entire  or  qxuingjy  denticulate,  3-8  cm.  kn& 
cuneately  attenuate  or  the  lower  abruptly  contracted  into  a  long  and  deader 
petiole:  bracts  of  the  invohicre  lanceolate  or  obkng-laneeolate,  with  acute 
and  mucronate  or  sometimes  more  attenuate  tips,  caneseent  or  sometimes 
ciliate:  disk  12-15  nmi.  in  diameter.  (£f.  aridus  Kydb.  BuIL  Torr.  Bot.  Club 
32:  127.  1895.) — ^Ran^  about  the  same  as  the  last. 

3.  HeKanthus  orryaHs  DC.  Prodr.  5:  586.  1836.  Stan  smooth  and  gja- 
brous,  4-15  dm.  high,  very  leafy  to  the  top:  leaves  mostly  alt^nate,  from 
long-linear,  1-3  dm.  long,  4-8  mm.  wide  (or  the  lowest  lanceolate),  to  almost 
filiform,  sli^tly  papillose-scabrous,  the  lower  narrowed  into  a  petiole  and 
sometimes  serrulate:  bracts  of  the  involucre  filiform-attenuate;  tnose  of  the 
receptacle  entire:  achenes  oblong-obovate  with  a  rounded  summit,  5^  mm. 
long. — ^Dry  plains;  Nebraska  to  Texas,  west  to  southeast  C<4orado. 

4.  HeUanthns  scabemmus  EIL  Bot.  S.  C.  A^  Ga.  2:  423.  1824.  Stem  3-12 
dm.  hi^,  rigid.  s)aringiy  branched:  leaves  very  firm-eoriacecHis  and  thick, 
both  ades  hispidulous-scabrous,  shagreen-like,  entire  or  serrate ;  the  lower  ovate 
and  ovate-lanceolate,  attenuate  at  base  into  short-winged  petic^es;  the  upper 
mostly  lanceolate:  heads  comparatively  large,  showy:  disk  15-18  mm.  high, 

•  dark  purple  or  brownish;  involucre  pluriserially  imbricated;  the  bracts  mainly 
ovate,  obtuse  or  acutish^  rigid,  appressed,  densely  and  minutely  ciliate. 
H.  rigidus.  (H.  subrhombmdeus  RyA>.  Mem.  X.  Y.  Bot.  Card.  1:  419.  1900.) 
— Plains  and  prairies;  Montana  to  C<Jorado  and  Georgia. 

5.  Helianthus  pmniliis  Xutt.  Trans.  Am.  PhiL  Soc.  7:  366.  1811.  Hi^wl 
and  scabrous  throughout;  stems  simple,  3-6  dm.  hi^,  bearing  5-7  pairs  of 
leaves  and  a  few  rather  short-peduncled  heads:  leaves  mostly  broadly  ovate- 
lanceolate,  acute,  entire  or  nearly  so,  4-10  cm.  long,  rigid,  abruptly  ctmtracted 
at  base  into  a  short-margined  petiole:  involucre  about  12  mm.  h\^,  white- 
hirsute  or  scabro-hispidulous;  the  bracts  imbricated  in  about  3  series,  oblong- 
lanceolate,  acutish:  disk  vellow. — East^n  Rocky  Mountains  and  adjacent 
plains,  frcon  Wvoming  and  C<^orado  to  Nebraska  and  Kansas. 

6.  Helianthtis  MaTrniiKanns  Schrad.  Ind.  Sem.  Hort.  Goett.  1835.  Hi»- 
pidulous-scabrous;  stem  stout,  4—20  dm.  hi^,  below  mostly  rougb-hiqiid: 
kaves  almost  all  alternate,  thickish,  becoming  rigid,  very  scabrous  above, 
lanceolate,  acute  or  acuminate  at  both  ends,  mostly  subsessile,  aD  entire  or 
sparin^y  denticulate:  involucre  of  more  rigid  bracts:  rays  numerous,  often 
3f-4  cm.  long,  golden-yellow. — Prairies  and  plains  west  of  the  Missiaaf^ii,  and 
from  the  Saskatchewan  to  Texas. 

7.  Helianthus  posse-serratus  Martens  Sel.  Sem.  Hort.  Loven.  1839.  Stem 
very  smooth  and  glabrous,  commonly  glaucous,  1-2  m.  high,  bearing  nte- 
merous  rather  c^-mosely  disposed  and  ^ort-peduncled  heads:  leaves  slender- 
petioled,  thinnish,  oblong-lanceolate  or  narrower,  or  some  of  the  eanlhie 
almost  deltoid-lanceolate,  gradually  acuminate,  sharply  serrate,  or  upper 
merely  denticulate,  slightly  scabrous  above,  wiiitish  and  soft-pub^mlent 
beneath:  the  larger  cauline  commonly  1-2  dm.  and  the  petiole  3-5  cm.  long: 
the  deep  yeUow  oblong  rays  2-3  cm.  long. — ^Dry  plains;  from  Texas  to  Dakota 
and  as  far  eai?t  as  Ohio. 

8.  Helianthus  Nuttallii  T.  <Sc  G.  Fl.  2:  324.  1812.  Roots  fle^y,  fascicled 
or  variously  branched,  mostly  fusiform,  often  nearly  1  dm.  long;  steins  gen- 
erally solitary,  simple  below,  branched  above,  1  m.  (more  or  1^)  high,  gla- 
broiis.  striate:  lower  leaves  c^posite.  7-15  cm.  kmg,  all  lance<^te,  the  imwr- 
mo€t  narrowly  so,  with  short,  sparse,  inciirved,  hi^id  hairs:  pedimdes  pubes- 
cent, slender,  those  from  the  lower  axils  often  much  elongated:  invofaicre 
lifrmLypherical;  the  bracts  linear-lanceolate,  ^diite-ciliate-pubescait  oo  the 
mitrgins,  l'>-15  mm.  long,  the  loose  acmninate  tips  often  renexed:  rays  usuaDy 
14-1^,  25-30  mm.  long,  narrowly  oblong:  didt  yellowi^i-brown,  1  cm.  hi^ 
and  fiilly  as  broad :  chaflf  oblong,  acute,  pubescent  on  the  brownish  tip:  5M>lMi^ifa 
oblong,  brown.  4  mm.  long,  n^rly  as  long  as  the  corollas;  pappus  oi  2  liiiear- 
lanc^^late  awns  as  long  as  the  achenes.  (H.  ftucieularis  Greene,  PI.  Baker. 
3:  2S.  1901;  H,  utahenxii  A.  Xels.  BuU.  Torr.  Bot.  Hub  29:  405.  1902.)— 
Throughout  our  range  to  Or^on  and  British  Ccrfumbia. 
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64.  HELIANTHELLA  T.  &  G. 

Perennial  herbs  with  mostly  simple  stems,  entire,  scattered,  and  sessile 
leaves,  and  solitary  heads  with  yellow  ray  and  yellow  or  purplish-brown  disk- 
flowers.  Heads  many-flowered,  the  ray-flowers  neutral;  those  of  the  disk 
gerfect.  Bracts  of  the  involucre  in  about  2  series,  loose,  somewhat  foliaceous. 
haff  of  the  receptacle  persistent;  embracing  the  achenes.  Corolla  of  the  disk 
cylindrical,  elongated,  5-toothed,  with  a  very  short  proper  tube.  Branches  of 
the  style  very  hispid,  more  or  less  obtuse.  Achenes  compressed,  with  one  or 
both  margins  slightly  winged  and  produced  at  the  summit  into  short  auricu- 
late  and  lacerate-persistent  appendages  or  into  an  awn,  sometimes  with  inter- 
mediate squamellae. 

Disk  yellowish;  the  anthers  dark.  i 

Heads  larse;  disk  2-3  cm.  broad;  rajrs  3-4  cm.  long     .         .         .  1.  H.  guinquenervis. 

Heads  halt  as  large 2.  H.  Parryi. 

Disk  pmple. 

Heads  several,  small;  rays  5-6  mm.  long 3.  H.  microcephala. 

Heads  solitary  or  few,  laiger;  rays  20-25  mm.  long  .         .         .  4.  H.  imiflora. 

1.  Helianthella  quinquenervis  (Hook.)  Gray,  Proc.  Am.  Acad.  19:  10.  1883. 
Somewhat  hirsutefy  pubescent  or  almost  glabrous;  stems  solitary  or  scat- 
tered, 6-12  dm.  high:  leaves  mostly  opposite,  oblong-  or  ovate-lanceolate, 
acuminate,  1-2  dm.  long,  uppermost  sessile;  the  lower  ones  tapering  into  mar- 
gined petioles,  and  the  lowest  (2-3  dm.  long)  into  longer  petioles:  head  mostly 
long-peduncled,  ample,  the  disk  2-3  cm.  in  diameter:  rays  15-20.  pale  yellow, 
commonly  3-4  cm.  long:  pappus  of  2  slender  awns,  half  the  length  of  the 
achene,  and  nearly  thrice  the  length  of  the  squamellae,  which  form  a  con- 
spicuous, finely  dissected  fringe. — Mountains;  from  Dakota  and  Montana  to 
southern  Colorado. 

2.  Helianthella  Parry!  Gray,  Proc.  Acad.  Phila.  68.  1863.  Hispidulous- 
hirsute;  stems  numerous  from  a  thickened  root,  3-4  dm.  high,  rather  slender: 
leaves  mostly  alternate,  more  rigid,  lanceolate  and  3-6  cm.  long,  or  the 
lowest  and  radical  oblong-spatulate  and  double  the  size:  heads  and  rays 
barely  half  the  size  of  the  preceding:  pappus  of  fimbriately  dissected  squamel- 
lae only,  or  with  a  pair  of  slender  awns  not  surpassing  them. — Mountains  of 
Colorado  and  New  Mexico. 

3.  Helianthella  microcephala  Gray,  Proc.  Am.  Acad.  19:  10.  1883.  His- 
pidulous-scabrous;  stems  numerous  from  a  greatly  thickened  root,  2-3  dm. 
nigh,  slender,  somewhat  paniculately  or  corymbosely  branched  at  summit  and 
bearing  several  heads:  leaves  rigid,  all  but  the  lower  alternate;  the  radical 
lanceolate-spatulate :  the  upper  cauline  nearly  Hnear  and  sessile,  2-3  cm.  long: 
involucral  bracts  hnear-oblong,  mostly  obtuse:  rays  not  over  6  mm.  long: 
pappus  of  several  slender  squamellae  intermixed  with  the  long  hairs,  2  mar- 
ginal ones  often  extended  and  awn-like. — Borders  of  Colorado  and  adjacent 
New  Mexico  and  Utah. 

4.  Helianthella  uniflora  (Nutt.)  T.  &  G.  ex  Gray,  1.  c.  Minutely  pubescent 
or  glabrate;  stems  3-6  dm.  high:  leaves  more  commonly  opposite,  sometimes 
all  alternate,  oblong-lanceolate,  5-12  cm.  long;  the  lower  short-petioled :  invo- 
lucre pubescent  or  slightly  hirsute:  rays  25-30  mm.  long:  chaffy  bracts  of  the 
receptacle  firm-chartaceous:  achenes  more  or  less  ciliate;  pappus  a  pair  of  long 
awns  and  rather  conspicuous  squamellae.  (H.  midticaiUis  Eat.  Bot.  King's 
Exp.) — ^Mountains  of  Montana  and  eastern  Idaho  to  southern  Utah.  ' 

55.  XIMENESIA  Cav. 

Annual  caulescent  herbs,  with  pubescent  foliage.  Leaves  alternate  or 
sometimes  opposite,  simple,  toothea  or  somewhat  laciniate.  Heads  solitary 
or  few,  radiate,  showy,  peduncled.  Receptacle  convex,  chaffy.  Ray-flowers 
pistillate,  numerous,  yellow;  disk-flowers  numerous,  perfect.  Stigmas  with 
slender  pubescent  appendages.  Achenes  flat,  winged.  Pappus  of  short  and 
straight  awns. 
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1.  Smeiiesia  encelioides  CtLv.  Ic.  2:  60.pL  178.  1793  (?).  Stems  3-6  dm. 
hi^  freely  branching,  pale  and  cmaecHis  or  sometimes  camesooit:  leavet 
mostly  attemate,  and  tne  upper  face  green,  ovate  or  eoidate  to  deltoid- 
laneeolate,  variously  serrate  or  laciniate-dentate,  most  with  winged  petioles, 
and  commonly  with  amiculate-dilsted  aypendage  at  base:  disk  1&-20  mm.  in 
diameter:  rays  12,  15-25  mm.  long,  de^>ly  3-cleft  at  summit:  achoies  obovate, 
mostly  broadly  winged  and  with  shcxt  awns.  Verbegina  enedioida. — ^From 
Montana  to  Texas  and  Arixona. 

66.  COSSOPSIS  L.   TiCKSEKD 

Annual  or  peromial  herbs.  Heads  terminating  the  peduncle-hke  branches, 
the  ray-flowers  neutral,  yellow  or  parti-colored.  Disk-flow^s  perfect.  In- 
volucres campanulate  or  bemisphenc,  the  bracts  in  2  series,  all  more  or  leas 
united  at  the  base,  those  of  the  outer  series  usually  narrow  and  herbaceous, 
the  inner  series  broad,  variously  c<^ored,  eitho-  thin  and  scarious  or  with 
scarious  margins.  Receptacle  flat  or  slig^y  convex,  chaffy.  Ach^ies  flat 
or  more  or  le^  convex  on  the  back,  obkog  to  orbicular,  winged  oc  wingless. 
Pappus  in  ours  wanting  or  minute. 


Leaves  oooc  or  twiee  pmnatdy  dxrided 1.  C.  t 

Leaves  simple .     2.  C.  lanceolata. 

1.  Coreopsis  tinctoria  Nutt.  Joum.  Acad.  FhOa.  2:  114. 1821.  Glabrous^ 
5-8  dm.  high:  leaves  opposite,  and  all  1-2-pinnately  divided  into  lanceolate 
or  linear  divisions:  outer  inv^ucre  short  and  close:  rays  12-16  mm.  long; 
either  yellow  with  crimson-brown  base  or  neariy  all  crimson-brown:  <&k- 
flowers  dark  purple  or  brown:  achenes  moderately  incurved;  pappus  nooe  or 
an  obscure  border. — From  Ccriorado  and  Arixena  to  the  SasJcatchewan  and 
Texas. 

2.  Coreopsis  lanceohta  L.  Sp.  PL  908.  1753.  Low,  cmly  3-5  dm.  high, 
including  the  long  and  simi^  naked  peduncles:  leaves  ordinarily  a  few  pairs, 
oblong-^)atulate  to  lanceolate  or  neariy  linear,  obtuse,  thirkish,  aU  entire, 
or  rarely  1  or  2  small  lat^al  lobes:  rays  commonly  25  mm.  long  and  12  mm. 
broad,  sometimes  ranaUer:  pappus  very  small  <x  obsolete. — ^Mostly  to  the 
eastward  of  our  range. 

67.  BIDEHS  L.    Bub  Mauoold.  Spanish  Needles.  Beggab's  Ticks 

Leaves  opposite,  simple  or  compound.  Heads  of  mostly  yellow  fiowos 
solitary  or  paniculate.  Bracts  of  the  inv<^ucre  distinct,  or  united  only  at  tie 
common  base.  Rays  neutral,  yellow  or  idiite,  scHnetimes  wanting.  Adienes 
neither  winged  nor  beaked,  2-5-awned;  the  awns  retrwsely  hisjMd. 

Leaves  ample. 

Heads  radiate 1.  B. 

Heads  rayless 2.  B. 

Leaves  pinnately  parted  or  divided. 
Achenes  flat,  obovace  or  cuneate. 

Leaves  narrowly  acuminate;  heads  many,  small,  the  outer  bracts 

4-8 3.  B.  ffoodoM. 

Leaves  acute;  heads  few,  laive.  the  outer  bracts  8-16    .  .     4.  B.  vnlgata. 

Achenes  linear-tetragonal;  leai-st^incnts  small. 

Leaf-aesments  linear 5.  B.  tenuisecta. 

Leaf-sesmenta  deltoid  or  oblong 6.  B.  biixniiata. 

1.  Bidens  glaucescens  Greene,  Pitt.  4:  25S.  1901.  Stout,  often  freely  and  ' 
widely  branched,  ^H  dm.  high,  glabrous,  the  terete  stem  giauoescent,  the  in- 
temodes  short  and  foliage  ample:  leaves  elliptie-laiiceolate,  the  largest  10-15 
cm.  long,  closely  striate-nerved  between  mionerve  and  margin  and  as  closely 
serrate:  heads  large,  hemispherical;  outer  involucre  surpassing  the  rajrs;  these 
many  (occasionally  wanting):  disk-corollas  exceeding  the  awns,  the  tube 
longo'  than  the  short  cylind^  limb:  achenes  mostly  4-angled  and  4-«wiied, 
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the  angles  more  or  less  corky.    B.  chrysanthemoidea;  it  has  passed  also  as 
B.  cemua  L.— Common  in  wet  ground  throughout  our  range. 

2.  Bidens  comosa  (Gray)  Wieg.  Bull.  Torr.  Bot.  Club  24:  436.  1897.  Stem 
stout,  3-8  dm.  high:  leaves  eUiptic-lanceolate.  serrate,  acute,  attenuate  into 
a  margined  petiole,  or  the  upper  sessile:  peduncles  short  and  stout:  outer 
bracts  of  the  involucre  6-8,  often  2-5  times  the  length  of  the  disk,  erect:  rays 
wanting:  disk-corollas  fxmnelform,  pale  yellow,  4-lobed:  achenes  large  and 
flat,  8-10  mm.  long,  3  mm.  wide,  brown  or  olive,  the  3  long  awns  retrosely 
barbed. — In  damp  soil;  Maine  to  Colorado  and  Louisiana. 

3.  Bidens  frondosa  L.  Sp.  832.  1753.  Stem  slender,  bushy-branched, 
nearly  glabrous,  3-8  dm.  high:  leaf-blades  pinnately  3-divided  or  rarely  5- 
divided,  the  segments  lanceolate,  serrate,  with  sharp  spreading  teeth,  acumi- 
nate: heads  not  large;  outer  bracts  of  the  involucre  6-8,  subequal,  spatulate, 
sparsely  ciliate,  usually  exceeding  the  disk:  rays  usually  present,  golden-  • 
yellow,  the  ligules  equaling  the  disk,  the  ovaries  hairy  knd  with  2  short  re- 
trorsely  barbed  awns:  disk-corollas  orange,  5-lobed:  achenes  black,  about  6 
nmi.  long  and  3  mm.  wide,  cuneate,  flattish;  barbs  on  the  2  awns  either  erect 
or  reflexed. — Common  eastward  and  extending  into  om*  range. 

4.  Bidens  vulgata  Greene,  1.  c.  72.  Stem  tall,  branched,  nearly  glabrous: 
leaf -blades  commonly  5-divided,  the  segments  lanceolate,  acute,  serrate: 
heads  large,  15-25  mm.  wide;  outer  bracts  of  the  involucre  8-16,  unequal, 
usually  longer  than  the  disk,  ciliate,  with  narrowed  tips:  rays  pale  yellow, 
the  ligules  equaling  the  disk,  the  ovaries  awnless;  disk-corollas  funnelform, 
pale,  4-5-lobed:  achenes  7-9  mm.  long,  very  flat,  brown  or  olive,  the  2  long 
awns  and  the  upper  part  of  the  achene-margins  retrorsely  barbed.— Closely 
allied  to  the  preceding,  more  frequent  as  a  weed  and  the  more  common  form 
in  our  range. 

5.  Bidens  tenuisecta  Gray,  PI.  Fendl.  86.  1848.  Stems  3-6  dm.  high, 
branched  from  the  base,  sparsely  hirsute  or  glabrous:  leaves  2-3-temately  or 
pinnately  dissected  into  narrow  linear  lobes:  heads  on  naked  rather  long  and 
stout  peduncles,  many-flowered,  8-12  mm.  high  in  flower:  achenes  glabrous, 
2-awned;  inner  10  mm.  long,  with  tapering  summit;  outermost  6  mm.  long, 
stouter  and  with  broad  sunmiit  and  usually  short  awns:  rays  yellow,  mostly 
surpassing  the  disk. — ^Along  water  courses;  Colorado,  New  Mexico,  and 
Arizona. 

6.  Bidens  bipinnata  L,  Sp.  PI.  832.  1753.  Stem  glabrous,  4-angled, 
branched,  slender,  3-10  dm.  high:  primary  leaf-segments  thin,  deltoid,  the 
ultimate  one  lanceolate,  incised  or  lobed:  outer  involucral  bracts  7-10,  linear, 
diorter  than  the  acute  inner  ones:  rays  few,  the  Ugules  yellowish- white,  about 
equaling  the  disk,  mostly  entire:  achenes  spindle-shaped,  in  fruit  much  longer 
than  the  involucre,  the  outer  sUghtly  diorter;  awns  3-4,  yellow,  retrorsely 
barbed.  (J5.  Bigelovii  Gray,  as  to  our  range  at  least.) — Damp  soil  and  waste 
grounds;  a  common  and  disagreeable  weed,  widely  dispersed;  usually  known 
as  Spanish  Needles. 

68.  THELESPERMA  Less. 

Smooth  and  glabrous  perennials,  with  opposite  usually  finely  dissected 
leaves,  pedunculate  heads,  and  the  rays  golden-yellow  (if  present).  Bracts 
of  the  inner  involucre  united  into  a  cup;  outer  of  shorter  and  narrow  bracts, 
connate  at  base  with  the  inner.  Chaff  of  the  flat  receptacle  white-scarious. 
Rays  about  8,  cuneate-obovate.  Disk-corollas  with  long  and  slender  tube, 
and  abrupt  campanulate  or  cylindrical  throat.  Anthers  wholly  exserted. 
Achenes  slightly  obcompressed  or  terete,  narrowly  oblong  to  linear,  margin- 
less,  beakless;  the  abrupt  summit  crowned  with  a  pair  of  persistent  and 
stout  awns  or  scales,  or  sometimes  pappus  wanting. 

Heads  rayless  (discoid) 1 .  T.  gradle. 

Heads  radiate.  •^ 

Leaves  linear;  plant  perennial. 
L«afy  throughout;  pappus  evid^at         ,        >        •        •        >        ,    2,  T,  ambiguum. 
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Leares  bigdy  hmmJ;  prnftpom  nearfr  or  quite  obsolete    .  .    3.  T.  i 

Leares  fiUfonm-Iineftr;  plant  Minnmi,  biennud,  or  afaort-lnned  perennkd    4.  T.  trifidom. 

1.  Thdespemui  gradle  (T<mt.)  Gray,  Kew  Joum.  Bot.  1:  253.  1^9. 
Rather  ri^Kl,  3-6  dm.  hi^,  from  a  deep  root,  branched,  naked  above:  leaves 
once  or  twice  temately  or  quinatehr  divided  or  parted  into  filiform-hnear  or 
broader  lobes,  or  some  upper  ones  miform  and  entire:  bracts  of  the  outer  in- 
volucre 4-6,  very  short,  ovate  or  oblong;  those  of  the  inner  one  connate  to 
above  the  nuddle,  the  edges  of  their  lobes  slightly  scarious:  disk  mostly  yellow, 
barely  brownish  after  ant he^:  achenes  sli^tly  papillose  or  rou^ioied,  the 
breadth  of  the  sunmiit  exceeded  by  the  subulate  awns:  rays  usually  none, 
rarelv  present  and  4-5  mm.  long.— On  the  plains;  Montana  to  Arizona  and 
Texas. 

2.  Thelespenna  ambiguimi  Gray,  Proc.  Am.  Acad.  19:  16.  1883.  Stems 
3-5  dm.  hi^  rather  rigid:  leaves  bipiimately  divided  into  narrowly  linear 
or  filiform  lobes:  bracts  of  the  outer  involucre  8,  subulate-hnear,  almost 
e<^ling  or  half  the  length  of  the  iimer,  which  are  connate  to  or  above  the 
middle:  rays  broad,  10-15  mm.  long,  rarely  wanting:  disk  usually  pur|^, 
turning  brownish :  outer  achenes  becoming  coarsely  papillose;  the  stout  parapus- 
scales  not  longer  than  the  width  of  the  achene.  (T.  intermedium  Rydb.  BuIL 
Torr.  Bot.  Club  27:  631.  1900.)— Montana  to  New  Mexico  and  Texas. 

3.  Thelespenna  sabnadimi  Gray,  1.  c.  10:  72.  1874.  Rather  stout:  leaves 
thickish  ana  rigid,  once  or  twice  "temately  parted  into  linear  or  lanecx^te 
lobes:  peduncl^  1-2  dm.  long;  head  12  mm.  high:  raj?  sometimes  none, 
sometimes  ample:  pappus  a  minute,  4-5-toothed  naked  crown,  or  obsolete. — 
Wvoming  to  New  Mexico  and  Arizona. 

4.  Thelesperma  trifidmn  (Poir.)  Brit.  Trans.  X.  Y.  Acad.  ScL  9:  182. 
1890.  Stems  3-5  dm.  high,  loosely  branching,  leafy:  leaves  not  rigid,  bii»n' 
nately  di\'ided  into  filiform  lobes  no  wider  than  the  rachis:  bracts  of  the  outer 
involucre  8,  subulate-linear,  almost  equaling  or  more  than  half  the  length  of 
the  inner,  which  are  connate  only  to  the  middle:  rays  broad,  12-15  nmi-  long: 
disk  usually  purple,  turning  brownish:  outer  achenes  becoming  coarsely 
papillose  on  the  back;  the  stout  triangular-subulate  pappus-scales  not  longer 
than  the  width  of  the  achenes.  {T.  tenue  Rydb.  L  c.) — ^Dry  plains;  Cc^oiado 
to  Arkansas  and  Texas. 

G9.  MADIA  Molina.    Tarweed 

Glandular  and  viscid  herbs,  mostly  hea^'y-scented,  with  entire  or  meieh' 
toothed  leaves,  some  or  all  of  them  alternate.  Heads  axillary  and  terminal 
many-f^veral-flowered.  Involucre  ovoid  or  oblcmg,  few  to  many-angled  by 
the  salient  narrow  backx  of  the  involucral  bracts.  Re<%ptacle  flat  or  convex, 
bearing  a  rdngle  series  of  bracts  inclofdng  the  disk-flowers  as  a  kind  of  inner  in- 
volucre, either  .separate  or  connate  into  a  cup.  Ray  flowers  1-20,  with  cuneate 
or  oblong  -Vlobfrd  lipjle?*:  the  achenes  laterally  compressed,  and  inclosed 
in  condupUcatfr-infolded  involucral  bracts. — Ours  belongs  to  the  section 
Eumadia,  in  wtuch  the  rays  are  few  and  inconspicuous  or  none  and  the  pappus 
mostly  wanting. 

1.  Madia  gk>merata  Hook.  Fl.  2:  24.  1834.  Steins  2-5  dm.  hi^  rigjd,  very 
leafy,  hirsute,  glandular  only  toward  the  inflorescence:  leaves  narrowly  lii^ear: 
head*  glomerate:  rays  2-5  or  sometimes  none,  not  surpassing  the  about  equal 
number  of  disk-flowers:  achenes  narrow:  those  of  the  disk  4-5-an(;^ ;  those  of 
the  ray  fioraewhat  cur\'ed  and  l-ner\'e<^i  on  each  face. — Mountains  of  C<4orado, 
to  the  Saskatchewan,  the  Sierras  of  California,  Oregon,  and  Washington. 

eO.  LATIA  H.  &  A. 

Branches  terminated  by  showj-  heads  of  (in  ours)  white  flowers.  Hefban 
hispid  or  hirsute,  s^jmewhat  viscid  above,  beset  with  scattered,  stipitatevblan- 
ish  glands.    Heads  many-flowered,  broad.    Ray-flowers  S-20,  wim  3-  lobed  or 
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-toothed  liguTes.  Bracts  of  the  involucre  flattened  on  the  back  below,  with 
abruptly  dilated  thin  margins  infolded  so  as  to  inclose  the  ray-achei^e.  Re- 
ceptacle broad  and  flat,  bearing  a  series  of  thin  chaffy  bracts  between  the-ray- 
and  disk-flowers.  Achenes  of  the  rav  obcompressed,  almost  always  smooth, 
destitute  of  pappus;  those  of  the  disk  similar  or  more  linear-cimeate,  mostly 
pubescent,  bearing  a  pappus  of  10-20  bristles  or  scales,  or  rarely  none. 

1.  Layia  glandulosa  H.  &  A.  Bot.  Beech.  350.  1833.  Stems  2-4  dm.  high, 
diffusely  branched:  lower  leaves  lanceolate  or  linear,  laciniate-pinnatifid  or 
incised;  the  upper  narrow  and  entire:  rays  8-13,  large  and  conspicuous  (bright 
white  or  tinged  with  rose),  8-14  mm.  long,  3-lobed:  villous  hairs  of  the  pappus 
bristles  copious,  the  outer  straight  and  erect,  the  inner  soon  crisped  ana  inter- 
laced into  a  woolly  mass.  (Blepharipapptia  glandiUoaiLS  Hook.) — In  barren 
groimd;  chiefly  west  of  our  range. 

61.  PSILOSTROPHE  DC. 

Low  and  corymbosely  branched  woolly  herbs,  with  alternate  and  spatulate 
or  linear  leaves,  the  cauline  entire,  and  smalV  heads  of  yellow  flowers.  Bracts 
of  the  involucre  distinct,  but  connected  by  the  intricate  wool  so  as  to  seem  con- 
nate. Heads  with  3  or  4  ray  and  5-12  disk-flowers,  all  fertile.  Involucre  of 
4-10  linear  coriaceous  woolly  bracts,  and  a  few  smaller  scarious  ones  within, 
with  sometimes  an  additional  narrow  outer  one.  Receptacle  small,  flat. 
Ligules  broad,  abruptly  contracted  at  base  into  a  short  tube,  truncate  and 
2-3-lobed;  disk-corollas  with  short  externally  glandular-bearded  teeth.  Pap- 
pus of  4-6  hyaUne  scales. — RiddeUia. 

Pappus-scales  oval,  obtuse 1 .  P.  Bakeri. 

Pappus-scales  lanceolate,  acute 2.  P.  tagetina. 

1.  Psilostrophe  Bakeri  Greene,  PI.  Baker.  3:  29.  1901.  Herbaceous,  per- 
ennial, much-branched,  1-2  dm.  high,  the  branches  short,  almost  divaricate, 
at  earhest  flowering  not  much  exceeding  the  large,  spatulate-  obovate  or 
-oblong  green  but  thinly  villous-lanate  basal  leaves,  which  are  obtuse,  entire, 
some  of  the  cauline  coarsely  toothed  or  3-lobed  at  or  near  the  apex,  all  ob- 
viously 1-3-nerved:  heads  large,  apparently  always  5-rayed  and  the  rays  10-14 
mm.  long,  deeply  3-lobed;  bracts  of  involucre  green-herbaceous,  distmct.  the 
tips  spreading:  achenes  glabrous,  closely  and  strongly  striate;  scales  ot  the 
pappus  obtuse,  more  or  less  toothed,  httle  longer  than  broad,  not  half  as  long 
as  the  achene.  (P.  pumila  A.  Nels.  Proc.  Biol.  Soc.  Wash.  16:  22.  1903.)— 
Western  Colorado  and  Utah. 

2.  Psilostrophe  tagetina  (Nutt.)  Greene,  Pitt.  2:  176.  1891.  Loosely  or 
somewhat  villosely  lanate,  sometimes  glabrate  in  age,  rather  widely  branched: 
radical  and  even  lower  cauline  leaves  often  laciniate-pinnatifid:  heads  nu- 
merous, mostly  cymosely  clustered  and  short-peduncled :  scales  of  the  pappus 
oblong-lanceolate,  entire,  usually  more  than  half  as  long  as  the  disk-corollas. 
Riddellia  ^a^ehna.— Southern  Colorado  (?)  to  Arizona  and  western  Texas. 

62.  PERICOME  Gray 

Strong-scented  yellow-flowered  branching  perennials,  with  long-acuminate 
leaves.  Head  many-flowered,  homogamous.  Involucral  bracts  lightly  pon- 
nate  by  their  edges  into  a  campanulate  cup.  Disk-corollas  with  viscous- 
glandular  tube  and  much  exserted  anthers.  Achenes  strongly  villous-cihate. 
Pappus  a  lacerate-ciliate  crown,  and  sometimes  a  pair  of  short  awns,  one  from 
each  angle  of  the  achene. 

1.  Pericome  caudata  Gray,  PI.  Wright.  2:  82.  1852.  Leaves  opposite, 
long-petioled,  green  and  minutely  somewhat  resinous-atomiferous,  triangular- 
hastate,  5-10  cm.  long,  with  sparingly  crenate-dentate  or  entire  margins, 
caudately  long-acuminate,  as  also  in  less  degree  are  the  basal  angles:  heads 
numerous  in  terminal  corymbiform  cymes,  9-12  mm.  high;  flowers  golden- 
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jdlow,  eooqiiciioiisly  looker  than  the  glabrous  involaere:  pappus  a  aown 
of  hyahne  scales  wluch  are  more  or  leas  connate  and  fimfanate-laoerate  at 
sonunit,  the  fringe  diaaected  into  bristles  or  hairs  somewhat  simulating  those 
of  the  margin  of  the  achene. — Rocky  eafions,  etc.;  southern  Colofado,  Xew 
Mezieo,  and  Arixooa. 

63.  HTMEHOPAPPUS  L'Her. 

Pocnnial  or  biennial  herbs  with  sulcate-angled  erect  stems,  ahemate 
mostly  onoe  or  twice  pinnatifid  <x  parted  leaves,  and  corymboedy  cjrmose 
or  solitary  pedunculate  heads  of  yellow  or  white  flowers.  Involucre  cam- 
panulate,*  many-flowered,  of  6-12  mostly  appreseed  bracts  with  acarioos- 
membranaceous  usually  colored  tips.  Rays  nc»e;  disk-oorcrilas  numerous,  aJl 
alike,  with  narrow  tube,  abruptly  dilated  throat,  and  reflexed  or  wid^y  spread- 
ing lobes.  Style-branches  with  short  and  thick  conical  a{^)endages.  Aehenes 
obpyramidal,  4-5-ang^,  with  attenuate  base,  the  faces  1-3-nerved.  PappiB 
of  10-20  thin-searious  and  mostly  h3raline  obtuse  scales;  sometimes  veiy  short 
or  obsolete. 

Stams  Icafjr  tiuoogjioat,  mostly  eotymbaeely  bcanefaed  and  with  nnmer- 
otts  heads. 
Pappus  erident  and  neariT  as  Ions  as  the  eoroUa-tube  .     1.  H.  teainfofiaa. 

Pappus  ehher  wanting  or  bidden  by  the  hairs  of  the  aehenes  .     2.  H.  hstena. 

Stems  leafy  beknr.  upvard  the  leares  redoeed,  lew  or  vantinK;  heads 
Dot  BumercMis. 
Stems  aomevhat  branched.  2-5  dm.  high. 

Pappus  hidden  by  the  hairs  of  the  acheae 3.  H.  fOifoiraB. 

PapptB  evident,  neariy  as  long  as  the  ooroUa-tnbe   .         .         .         .     4.  H.  axenosoa. 
Stems  acapoae,  less  than  2  dm.  high 5.  H.  ■■^p^— — 


1.  Hymenopappus  tenmfofius  Pursh,  Fl.  2:  742.  1814.  Li^tly  tomen- 
tose,  or  soon  glabrate  and  green,  leafy:  leaves  rather  rigkl,  onceor  twice 
pinnately  parted  into  very  narrowly  linear  or  filiform  divisions,  the  margins 
soon  revolute:  heads  only  6-10  mm.  high,  numerous  and  cymose;  invohioe 
rather  erect  and  close;  the  bracts  obkmg-obovate,  greenish  with  whitish  apex 
and  margins:  corcJla  duU  white:  aeh^ies  long-viUous. — ^Elastem  Wyoming 
and  southward  through  Nebraska  and  Kansas. 

2.  Hymenopappns  lutens  Xutt.  Trans.  Am.  PhiL  Soc.  7:  374.  1841. 
Stems  1  or  mcHie  from  each  crown;  crowns  densely  lanate;  stems  spre&ding; 
1-3  dm.  long:  leaves  white-tomoitose;  basal  leaves  numerous,  petioled, 
|Hnnately  parted:  the  [Mnnae  irregularly  punnatifid  into  3-0  sbort-lmear  di- 
visions: cauUne  leaves  smilar  but  smaller  and  narrower:  heads  Boosehr 
corymbose-paniculate,  when  fully  developed,  about  1  cm.  high;  bracts  of  the 
involucre  oblong,  obtuse,  truncate  or  e\'en  retuse,  greenish  and  sparsely  lanate, 
margins  and  tip  membranous:  flowers  numerous  (40-GOj;  corolla  yellovisb- 
white,  tube  glandular,  about  half  the  length  of  the  campanulate  throat;  lobes 
much  shorter  than  the  throat:  pappus  wanting  or  obscure  and  short:  a«^*fw^ 
softlv  pubescent. — Desert  areas;  Wvcwning,  O^orado,  and  Utah. 

3.*Hymenopappii8filifoUiisHook.Fl.  Bor.Am.  1:  317.  1833.  Tomentoee- 
caneseent,  or  somewhat  denudate  and  glabrate,  leafless  above;  stems  1.5-3 
dm.  high,  sometimes  acapiform:  leaves  nearly  as  in  the  last,  or  of  moi«  fili- 
form rigid  di\-isioii.s:  hestds  8-12  mm.  hi^  few;  bracts  of  the  involucre  obioog 
or  obovate-oblong.  largely  green  or  else  white-woolly,  the  tips  whitish  or 
purplish-tinged:  corolla  yeUowisfa-white  or  sometimes  clear  yellow:  a^^ff 
very  long-villous. — ^From  Nebraska  and  Montana  to  Xew  Mexico  and  soutlieni 
California. 

4.  Hymenopappus  arenosus  HeDer.  BuD.  Torr.  Bot.  Hub  25:  200.  189Su 
St^m=  clustered,  leafy  below,  branching,  floecose-tomentose:  leaves  thiiee 
or  the  upper  ones  only  twice  pinnately  di\'idedY  the  divisions  all  linear,  from 
0.5-2  cm.  long,  petioled:  heads  oorymbosely  cymose.  on  stoutash  pednnde^ 
1  cm.  high;  flowers  yellow;  bracts  of  the  involucre  obovate-oblong,  the  mar- 
gins thin,  whitish,  floocof^^tomentose  at  base:  ccHx^kLS  5  mm.  long,  the  tube 
nearly  half  the  kxigth,  the  triangular-lanceolate  lobes  little  iDore  than  oae 
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fourth  the  length  of  the  throat:  achenes  villous  with  rather  long  hairs;  scales 
of  the  pappus  oblong,  a  little  longer  than  the  corolla-tube.  (H.  dnereus  Rydb. 
Bull.  Torr.  Bot.  Club  27:  634.  1900;  H.  ochroleucus  Greene,  PL  Baker.  3:  30. 
1901.)^<;Jolorado  and  New  Mexico. 

5.  Hymeno pappus  scaposus  Rydb.  1.  c.  An  ahnost  scapose  perennial  with 
a  caespitose  caudex;  stem  with  1-2  reduced  leaves:  basal  leaves  5-7  cm.  long, 
bipinnately  divided  into  Unear  segments,  3-15  mm.  long,  more  or  less  densely 
tomentose.  especially  at  the  base:  heads  few,  corymbose,  hemispherical,  about 
1  cm.  hign  and  broad;  bracts  obovate,  with  yellowish  or  purplish-scarious 
margins:  corollas  yellow;  tube  and  throat  each  nearly  2  mm.  long;  the  latter 
campanulate  and  longer  than  the  lobes:  achenes  densely  silky;  scales  of  the 
pappus  fully  2  mm.  long,  longer  than  the  tube  of  the  corolla.  {H.  parvulua 
Greene,  1.  c.) — Colorado  to  New  Mexico  and  Nevada. 

64.  LEUCAMPYX  Gray 

Perennial  herb  with  the  aspect  of  HymenopappiLs.  Heads  heterogamous, 
radiate;  those  of  the  disk  perfect;  both  fertile.  Involucre  broadly  hemispheri- 
cal; bracts  in  2-3  series,  imbricated,  broadly  scarious  at  the  apex.  Recepta- 
cle somewhat  convex,  covered  with  broad  membranaceous-hyaline  chaffy 
scales  half  inclosing  the  achenes.  Branches  of  the  style  in  the  perfect  flowers 
with  short  penicillate  appendages.  Achenes  cuneate,  incurved,  dorsally  com- 
pressed, subtriquetrous,  attenuate  at  base,  obtuse  at  apex.    Pappus  none. 

1.  Leucampyx  Newberryi  Gray,  Porter  &  Coulter,  Fl.  Col.  77.  1874. 
Herbaceous,  at  first  woolly,  at  length  nearljr  glabrous;  stems  stout,  3-6  dm. 
high,  corymbosely  branched:  leaves  2-3  pmnately  parted,  segments  short, 
linear,  revolute  on  the  margins;  the  radical  ones  lanceolate  in  outline,  8-15  cm. 
long  including  the  petioles:  heads  many,  rather  large,  long-peduncled ;  bracts 
of  the  involucre  obovate,  obtuse,  with  broad  scarious  tips:  corolla  of  the  disk 
yellow,  of  the  ray  white  or  cream-colored  with  a  spreading  cuneate  Umb  10-12 
nmi.  long:  achenes  glabrous,  angled,  black. — In  cafions;  Colorado  and  New 
Mexico. 

65.  POLYPTERIS  Nutt. 

Herbs  more  or  less  scabrous-pubescent,  with  undivided  and  mostly  entire 
petiolate  leaves,  all  or  the  upper  alternate  and  loosely  cymose  or  paniculate 
and  pedunculate  heads  of  rose-purple  flowers.  Involucre  broadly  campanu- 
late to  turbinate;  the  bracts  spatulate  to  linear-lanceolate,  commonly  in  2 
series  and  equal.  Rays  in  our  species  evolute  into  a  palmate,  3-cleft  ligule, 
fertile;  corolla  of  the  disk-flowers  with  long  lobes;  stamens  wholly  exserted. 
Achenes  from  linear  and  downwardly  attenuate  to  clavate-obpyramidal, 
4-sided,  minutely  pubescent.    Pappus  of  6-12  equal  hyaline  scarious  scales. 

1.  Polypteris  Hookeriana  Gray,  Proc.  Am.  Acad.  19:  30.  1883.  Stout, 
2-6  dm.  mgh,  above  glandular-pubescent  and  somewhat  viscid:  leaves  nar- 
rowly to  broadly  lanceolate:  involucre  many-flowered,  broad,  10-14  mm. 
high,  of  12-16  lanceolate  bracts  in  2  series,  the  outer  looser  and  often  wholly 
herbaceous,  inner  with  purplish  tips:  ray-flowers  8-10,  the  rose-red  rays 
10-12  mm.  long,  but  sometimes  reduced  or  abortive:  pappus  of  the  disk  of 
thin  scales  attenuate  at  apex  into  a  slender  point  or  short  awn,  nearly  the 
length  of  the  achene.— ^andy  plains;  from  Nebraska  to  Texas,  and  extending 
within  the  eastern  limits  of  our  range. 

66.  ERIOPHYLLUM  Lag. 

Mostly  floccose-woolly  herbs,  with  alternate  or  partly  opposite  leaves  and 
peduncled  heads  of  golden-yellow  flowers;  in  ours  the  heads  are  solitary  or 
scattered.  Involucre  of  1  or  sometimes  2  series  of  oblong,  permanently  erect 
bracts,  either  distinct  or  sometimes  partially  united  into  a  cup,  at  least 
in  fruit  concave  at  center,  partially  receiving  the  achenes.  Receptacle  from 
convex  or  rarely  conical  to  plane.    Ray-flowers  usually  with  broad  hgules, 
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very  rarely  none.    Achenes  narrow,  from  clayate>-linear  to  cuneate-oblong, 
mostly  4-angled.    Pappus  of  nerveless  and  mostly  pointless  scales. 

Plants  small.  1  dm.  or  less  high;  heads  sessile  or  nearly  so  .         .         .I.E.  Wallacei. 
Plants  1-3  am.  high;  heads  pedunculate 2.  E.  integrifolium. 

1.  Eriophyllum  Wallacei  Gray,  Proc.  Am.  Acad.  19:  25.  1883.  Stem 
freely  branching  from  the  base;  the  branches  ascending,  2-10  cm.  high;  the 
copious  matted  wool  tardily  or  not  at  all  deciduous:  leaves  spatulate  or  obo- 
vate,  obtuse,  mostly  entire,  1  cm.  or  less  long:  heads  short-pedunculate;  in- 
volucre 5  mm.  high,  the  overlapping  bracts  not  united:  receptacle  low-com<»I, 
obtuse:  rajrs  about  10,  yellow,  4  mm.  long  and  nearly  as  broad:  anther-tipB 
subulate:  style-branches  conical,  acutish:  scales  of  the  pappus  6-10,  oblcmgor 
obovate,  obtuse,  erose^  one  half  to  one  fourth  as  long  as  tne  corolla. — Desert 
soils;  southern  Wyommg  to  Arizona  and  CaUfomia. 

2.  Eriophyllum  integrifolium  (Hook.)  Greene,  Fl.  Fran.  444.  1891.  Low, 
often  dwarf,  caespitose,  1-3  dm.  high:  leaves  narrowly  spatulate  and  entire  to 
more  dilated  ana  3-lobed,  floccosely  hoary:  heads  rather  long-peduncled;  in- 
volucre cylindrical,  of  6-8  narrowly  oblong  bracts:  achenes  glabrous,  rarely 
somewhat  glandular-atomiferous  near  the  summit;  scales  of  the  pappus  mostly 
of  the  same  length,  about  equaling  the  very  glandular  but  not  hiraute  corolla- 
tube.  (E.  muUiflorum  Nutt.) — ^In  the  mountains;  Wyoming  to  California  and 
Washington. 

67.  PLATYSCHKUHRIA  (Gray)  Rydb. 

Herbaceous  from  a  perennial  caudex.  Leaves  all  alternate  and  entire, 
coriaceous.  Scales  of  tne  pappus  about  10,  linear-lanceolate,  with  a  distinct 
excurrent  or  percurrent  costa. — Section  PkUyschJcuhria  Gray,  imder  BaMa. 

1.  Platyschkuhria  integrifolia  (Gray)  Rydb.  Bull.  Torr.  Bot.  Club  33:  155. 
1906.^  Cinereous-puberulent  and  glabrate,  upper  part  of  the  scapiform  stem 
and  involucre  minutely  glandular,  1-3  dm.  high:  leaves  nearly  all  radical, 
oval  or  spatulate-oblong,  tapering  into  a  slender  petiole:  heads  soUtary  or 
few  and  somewhat  corymbosely  paniculate,  10-12  mm.  high;  involucre  of 
about  10  oblong  bracts:  rays  6-9,  oblong:  pappus  fully  half  the  length  of  the 
cuneate-linear,  sparsely  hairy  achene;  the  thin  margins  of  the  scales  of  the 
pappus  erose.    Bahia  nudicaulis. — Arid  areas;  Wyoming  and  Colorado. 

68.  BAHIA  Lag. 

Ours  are  herbaceous  plants,  sometimes  canescent  but  not  woolly,  with  op- 
posite or  sometimes  alternate  leaves  and  rather  small  pedunculate  heads  of 
yellow  flowers  terminating  the  branches.  Involucre  hemispherical  or  obovate 
and  lax  or  open  in  fruit;  the  plane  bracts  distinct  to  and  commonly  narrower 
at  the  base,  not  embracing  achenes.  Receptacle  mostly  fiat.  Pistillate  flowers 
with  exserted  ligules,  or  rarely  none.  Achenes  narrow,  quadrangular.  Pappus 
of  several  scarious  scales. — Includes  Picradeniopsis  Rydb.  and  Achryopajypus 
H.  B.  K. 

Perennial  from  a  lignescent  root 1.  B.  oppositifolia. 

Annuals. 

Rays  none;  leaves  mainly  opposite 2.  B.  neo-mexicana. 

Rays  conspicuous;  leaves  mamly  alternate    .         ,         ,         .         ,  3.  B.  dissecta. 

1.  Bahia  oppositifoUa  Nutt.  T.  &  G.  Fl.  2:  376.  1842.  Tufted,  1-2  dm. 
high,  fastigiately  branched  and  many-stemmed,  very  leafy  up  to  the  short- 
peduncled  heads,  cinereous  with  fine  close  pubescence:  leaves  petioled,  pal- 
mately  or  pedately  3-5-parted  into  linear  divisions  little  broader  than  the 
margined  petiole :  bracts  of  the  involucre  oblong  or  oval,  comparatively  close: 
rays  5  or  6,  oval,  hardly  surpassing  the  disk-flowers:  achenes  slender,  glan- 
dular; pappus  half  the  length  of  the  corolla-tube.— Sterile  hills  and  plains; 
Nebraska  to  Wyoming  and  New  Mexico. 
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2.  Bahia  neo-mexicana  Gray,  Proc.  Am.  Acad.  19:  27.  1883.  Stems  1-2.5 
dm.  high,  minutely  pubenilent:  leaves  3-7-parted  into  narrow  linear  divisions; 
the  uppermost  little  shorter  than  the  slender  peduncles:  involucre  of  about  10 
sparingly  pubescent  spatulate  bracts:  disk-corollas  small,  with  glandular 
tube,  almost  equaled  by  the^  obovate  scales  of  the  pappus,  which  are  much 
thickened  at  and  near  the  base. — New  Mexico  and  southern  Colorado. 

3.  Bahia  dissecta  (Gray)  Brit.  Trans.  N.  Y.  Acad.  Sci.  8:  68.  1889.  Stems 
stoutish,  3-10  dm.  high,  puberulent  or  glabrous  below,  above  with  the  flower- 
ing branches  and  short  peduncles  glandular-pubescent  and  viscid:  leaves 
1-3-temately  divided  or  parted;  the  lobes  from  oblong  and  obtuse  to  nearly 
linear:  heacfs  10-14  mm.  high  and  broad;  bracts  of  the  involucre  16-20, 
crowded,  oblong-lanceolate  to  obovate-oblong,  most  of  them  conspicuously 
acuminate.  D.  chrysanthemoides. — ^Along  water  courses;  Wyoming  to  New 
Mexico  and  Arizona. 

69.  CHAENACTIS  DC. 

Herbs  with  alternate  mostly  pinnately  dissected  leaves,  pedunculate  soli- 
tary or  cymose  heads  of  yellow  or  (in  ours)  white  or  flesh-colored  flowers,  and 
pappus  mostly  of  entire  or  merely  erose  persistent  scales  (in  ours  4-14).  Re- 
ceptacle flat.  Heads  rayless  but  the  marginal  flowers  enlarged.  Achenes 
^lender,  linear-tetragonal  or  more  compressed,  pubescent. 

Annual 1.  C.  stevioides. 

Perennials. 

Heads  corymbose,  short-peduncled;  pappus-scales  8-14       .         .         .  2.  C.  Douglasii. 

Heads  solitary;  pappus-scales  4-6 3.  C.  alpina. 

1.  Chaenactis  stevioides  H.  &  A.  Bot.  Beech.  353. 1840.  Floccose-tomentose, 
glabrate  in  age,  2-3  dm.  high,  freely  and  loosely  branched,  bearing  numerous 
somewhat  cymosely  disposed  heads  on  short,  slender  peduncles:  leaves  1-2- 
pinnately  parted  into  short,  linear  lobes,  uppermost  rarely  entire:  bracts  of 
mvolucre  narrowly  Knear,  obtuse,  with  obscure  midrib:  marginal  corollas 
with  moderately  ampliate  unequally  5-lobed  limb,  not  surpassing  the  disk: 
scales  of  the  pappus  scarcely  tnickened  at  base,  those  of  the  inner  flowers 
oblong-lanceolate  and  shorter  than  the  corolla,  of  the  outer  one  ovate  or  ob- 
long, often  unequal,  sometimes  much  shorter. — ^Arid  areas  of  our  range,  and 
westward. 

2.  Chaenactis  Douglasii  H.  &  A.  1.  c.  Canescent  with  a  fine,  somewhat 
floccose  tomentum,  or  sometimes  glabrate,  1-4  dm.  or  more  high:  leaves 
mostly  of  broad  outline  and  bipinnately  parted  into  crowded,  short,  and  very 
obtuse  divisions  and  lobes:  heads  12-18  mm.  long,  in  larger  plants  several 
or  numerous  and  corymbosely  cymose :  scales  of  the  pappus  from  linear-ligulate 
to  narrowly  oblong  and  one  half  to  three  fourths  the  length  of  the  corolla. — 
From  Montana  to  New  Mexico  and  westward. 

2a.  Chaenactis  Douglasii  achilleaefolia  (H.  &  A.)  A.  Nels.  Dwarf,  the 
leaves  more  rosulate-tufted  and  their  divisions  crowded-approximate.  (C. 
achilleaefolia  H.  &  A.  1.  c). — In  arid  sterile  soils;  Wyoming  to  Montana  and 
Washington. 

3.  Chaenactis  alpina  (Gray)  Jones,  Proc.  Cal.  Acad.  II.  5:  699.  1895. 
Dwarf,  6-16  cm.  high,  consisting  of  a  rosette  or  thick  tuft  of  leaves  with  very 
approximate  divisions,  and  naked  or  scapiform  stems,  bearing  mostly  solitary 
heads,  surmounting  the  subterranean  branches  of  a  multicipital  perennial 
caudex  or  rootstock:  heads  large,  with  broadly  linear,  rough,  greenish  bracts: 
pappus  scales  narrowly  oblong,  usually  6,  2  of  which  are  somewhat  shorter 
and  narrower.  C.  Douglasii  alpina.  (C.  pedicularia  Greene,  Pitt.  4:  98. 
1899) . — In  the  mountains  of  Colorado. 

70.  HULSEA  T.  &  G. 

Herbs,  viscid-pubescent  and  balsamic-scented,  most  of  the  species  when 
young  floccose-wooUy,  with  alternate,  mostly  sessile,  entire  or  dentate  or 
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pinnatifid  leaves,  and  solitary  or  scattered  large  heads  of  yellow  flowers,  or 
rays  sometimes  purple.  Bracts  of  the  involucre  linear  or  lanceolate.  Ray- 
flowers  numerous  and  ligulate,  but  sometimes  short  and  inconspicuous; 
disk-corollas  with  proper  tube  slender  or  narrow,  but  shorter  than  the  cyiin- 
draceous  throat.  Achenes  linear-cuneate,  compressed  or  somewhat  tetragonal, 
soft-villous,  especially  the  margins.  Pappus  mostly  of  4  truncate  scales, 
erose  or  lacerate  at  summit  or  nearly  entire. 

1.  Hulsea  camosa  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  423.  1900.  Very 
fleshy;  stems  from  creepmg  rootstocks  and  a  deep  thick  root,  in  bi^  clumps, 
1.5-3  dm.  high,  very  leafy  throughout,  pubescent,  more  or  less  viscid:  leaves 
veiy  fleshy,  linear,  sinuately  lobed,  5-8  cm.  long:  heads  solitary,  1.5-2  cm. 
high,  hemispheric;  the  bracts  linear-lanceolate,  viscid-pubescent  and  more  or 
less  villous:  rays  light  yellow,  less  than  1  cm.  long:  achenes  tapering  down- 
ward, densely  silky-stngose:  pappus  of  fimbriate  scales  about  2  mm.  long.— 
»Wet  rocky  ravines;  Montana  and  Yellowstone  Park. 

71.  ACTINELLA  Nutt. 

Mostly  scapose,  villous-pubescent  or  glabrous,  bitter  and  aromatic  herbs, 
with  alternate  or  basal  often  punctate  entire  leaves,  and  equally  pedunclea 
heads  of  both  tubular  and  radiate  yellow  (rarely  flesh-colored)  flowers,  or^ 
rays  rarely  wanting.  Involucre  hemispheric,  campanulate  or  depressed,  the 
bracts  imbricated  in  2-3  series,  appressed.  Receptacle  convex  or  conic, 
naked.  Ray-flowers  pistillate  and  fertile,  the  rays  3-toothed;  disk-flowere 
perfect,  fertile,  the  corollas  with  4-5-toothed  limbs.  Style-branches  truncate 
and  penicillate  at  the  summit.  Achenes  turbinate,  5-10-ribbed  or  an^ed, 
villous  or  pubescent.  Pappus  of  5-12  thin,  aristate,  acuminate,  or  truncate 
scales. — (Tetraneuris  Greene.) 

Leaves  borno  wholly  on  the  crowns  of  the  caudex. 

Leaves  densely  pubescent  (silky,  villous,  or  canescent). 

Plants  broadly  low-caespitose,   the  numerous  crowns  bearing  a 

solitary  head  on  a  scape  1-10  cm.  long    .         .         .         .         .1.  A.  acaulis. 

Plants  simple  or  tufted,  the  crowns  few,  the  scapes  slender,  10-30 
cm.  high. 
Ravs  present. 

Pubescence  silky-sericeous      .         .         .         .         .         .         .       2.  A.  simplex. 

Pubescence  short,  dense  and  silvery-white     .         .         .         .       3.  A.  incana. 

Rays  wanting. 

Disk  yellow     .  .  .  .  .  .         .         .         .  .       4.  A.  eradiata. 

Disk  flesh-color       .         .         . 5.  A.  camosa. 

Leaves  loosely  villous  or  glabrate. 
Crowns  of  the  caudex  short. 

The  leaf-bases  involved  in  long  white  or  brown  hairs. 

Sparsely  long-villous  throughout    .         .         .         .         .         .       6.  A.  lanata. 

Leaves  green  and  nearly  or  quite  glabrous     .         ,         .         .       7.  A.  Torreyana. 
The  leaf-bases  naked  or  nearly  so. 

Leaves  green,  broadly  linear  .         .         ,         ,         .         .       8.  A.  epunctata. 

Leaves  pale,  narrowly  linear  .         .         .         .         .         .       9.  A.  linearis. 

Crowns  of  the  caudex  fastigiate  and  elongated  (1-2  dm.  high)        .     10.  A.  fastigiata. 
Leaves  borne  on  the  crowns  of  tne  caudex  and  1-4  on  the  lower  portion 

of  the  slender  scape      .         .         .         .         .         .         .         .         .     11.  A.  leptoclada. 

1.  Actinella  acaulis  (Pursh)  Nutt.  Gen.  2:  173.  1818.  Densely  caespitose, 
the  branches  of  the  caudex  short,  thick,  and  crowded,  canescently  villous  or 
sericeous,  sometimes  more  naked:  scape  1-10  cm.  high:  leaves  thickish,  aU 
entire,  spatulate  to  nearly  linear,  commonly  short,  2-5  cm.  long,  densely 
crowded  on  the  caudex:  rays  long. — Mountains  and  the  bordering  plains  and 
hills;  Dakota  to  Montana,  and  south  to  Colorado. 

la.  Actinella  acaulis  caespitosa  A.  Xels.  Densely  silky  or  sericeous- 
canescent:  heads  sessile  or  subsessile  among  the  crown  leaves.  (A.  depressa 
Gray;  A.  depressa  pi/gmaea  Grav;  Tetraneuris  hrevifolia  Greene,  Pitt.  3:  266. 
1898;  T.  acaulis  caespitosa  A.  Nels.  Bot.  Gaz.  28:  127.  1899.)— Same  range  as 
the  species. 

2.  Actinella  simplex  A.  Nels,    Caudex  short,  consisting  of  one  or  more  thick 
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crowns  which  are  densely  covered  with  brown  dead  leaf-bases:  leaves  appressed 
pubescent,  nearly  naked  in  the  axils  or  sparsely  long-hairy,  glabrate  in  age 
when  the  fine  punctation  becomes  evident,  crowded  on  the  crowns,  ascending 
or  erect,  Unear-spatulate,  tapering  only  slightly  to  the  margined  base,  sub- 
acute, 4-7  cm.  long:  scapes  simple,  single  from  the  crowns,  15-25  cm.  hi^, 
^slender,  erect,  lightly  pubescent  below,  becoming  silky  or  lanate  above  and 
'on  the  involucre:  heads  large,  2.5-4  cm.  across:  rays  with  a  broad  ligule  (5-8 
nmi.):  achene  pubescent.  (Tetraneuris  simplex  A.  Nels.  1.  c.) — Southern 
Wyoming  to  New  Mexico  and  Arizona. 

3.  Actinella  incana  A.  Nels.  Root  rather  slender,  simple  or  branched; 
caudex  simple  or  few  branched,  the  crowns  enlarged  by  a  dense  covering  of 
the  broadly  expanded  bases  of  the  petioles  which  are  more  or  less  involved  in 
white,  hirsute  wool:  leaves  crowded  on  the  crowns,  silvery- white  with  an 
appressed  pubescence,  Unear-oblanceolate,  2-4  cm.  long:  scapes  naked,  slender, 
curved-ascending,  1-2  dm.  high:  involucre  silvery-silky;  bracts  few,  shorter 
than  the  1  cm.  high  disk,  the  outer  oblong,  obtuse,  the  inner  spatulate,  scarious- 
margined:  rays  few,  the  ligule  as  long  as  the  disfe:  pappus-scales  oblong,  aris- 
tate;  achene  slender,  nearly  as  long  as  the  corolla,  pubescent.  {Tetraneuria 
incana  A.  Nels.  1.  c.) — White  barren  clay  hills  anji  ndges;  east-central  Wyo- 
ming. 

4.  Actinella  eradiata  A.  Nels.  Densely  silky  throughout;  caudex  short,  of 
one  or  more  crowns,  slightly  lanate  and  covered  with  the  expanded  bases  of 
the  petioles:  leaves  crowded  on  the  crowns,  linear  or  narrowly  oblanceolate, 
6-8  cm.  long,  the  short  petiole  margined  and  expanding  at  its  scarious  base: 
scapes  slender,  12-25  cm.  high:  heads  wholly  eradiate.  1  cm.  or  more  high, 
the  disk  almost  orange  or  tinged  with  brown:  pappus-scales  obovate,  gUstening- 
white,  tipped  with  a  slender  awn,  including  the  awn  almost  as  long  as  the 
silvery  achene  and  scarcely  shorter  than  the  corolla.  (Tetraneuris  eradiata 
A.  Nels.  Bot.  Gaz.  37:  275.  1904.) — Eastern  base  of  the  Big  Horn  Mountains, 
Wyoming. 

5.  Actinella  carnosa  A.  Nels.  Caespitose,  caudex  6-8  cm.  high,  branching 
imderground  from  a  perennial,  woody  root;  whole  plant  hirsute-canescent: 
leaves  all  radical,  simple,  from  oblong  to  orbicular,  8-12  mm.  long  on  petioles 
equaling  them  or  twice  as  long;  blade  coriaceous,  acute  or  obtuse,  entire  or 
crenate,  margins  revolute;  lower  surface  densely  covered  with  appressed 
white  hairs;  upper  surface  impressed-punctate  and  sparingly  hirsute:  heads 
15  mm.  high  and  broad;  involucral  scales  linear-oblong,  obtuse,  about  12, 
arranged  in  2  series,  densely  pubescent  externally,  glabrous  and  marked  by 
prominent  nerves  within ;  the  inner  series  longer,  with  reddish  scarious-margined 
tips:  lobes  of  flesh-colored  corolla  equal:  stamens  included:  style-tips  broad: 
achenes  clavate,  densely  villous;  pappus  of  8  nearly  equal,  hyaline  scales 
one  half  the  length  of  the  achenes,  with  prominent  midrib  and  erose  tips. 
(Chaenactis  scaposa  Eastw.  Zoe  2:  231.  1891;  Chamaechaenactis  scaposa 
Rydb.  Bull.  Torr.  Bot.  Club  33:  156.  1906.)— From  type  locaUty  only, 
Grand  Junction,  Colorado. 

6.  Actinella  lanata  Nutt.  Trans.  Am.  Phil.  Soc.  7:  379.  1881.  Caudex 
caespitose,  the  crowns  short  and  densely  hairy  or  woolly:  leaves  linear- 
ob lanceolate,  loosely  silky-villous  but  often  glabrate  in  age,  nearly  impunctate: 
scape  7-12  cm.  long:  bracts  of  the  involucre  oblong  lanceolate,  in  about  3 
series,  the  inner  with  scarious  margins:  pappus-scales  5-6,  ovate,  tipped  with 
short  awns.  (Tetraneuris  lanata  Greene,  Pitt.  1.  c.  265.) — Wyoming  to  New 
Mexico  and  Arizona. 

7.  Actinella  Torreyana  Nutt.  1.  c.  Caudex  very  stout,  depressed,  the 
crowns  greatly  thickened  by  the  copious  brown  hair  or  wool  which  involves 
the  old  leaf-stalks:  leaves  green  and  becoming  almost  glabrous,  Unear- 
oblanceolate,  subglutinous  and  strongly  impressed  glandular-punctate:  scapes 
6-12  cm.  high,  silky-pubescent  as  is  also  the  involucre:  inner  involucral  bracts 
scarious-margined:  heads  large,  with  conspicuous  yellow  rays  which  have  a 
greenish  tinge:  pappus-scales  nearly  awnless.  (Tetraneuris  Torreyana  Greene 
1.  c.) — On  rocky  hills  of  Colorado,  Wyoming,  and  Utah. 
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8.  Actindh  epimctata  A.  Xels.  Caudex  simple  or  with  2-9eTeral  crowns: 
leaves  erowded  on  the  crowns,  giabrate  and  bri^t  green,  obararely  punctate, 
narrowly  spatolate  or  oblaneeolate,  2-4  cm.  long,  the  margined  petiolar  bases 
imbricated  on  the  crowns  but  not  involved  in  the  usual  wool:  scapes  1  dm.  or 
less  hi^  sparsely  silky-caneseent:  beads  large.  25-30  mm.  broad  when  folly 
expanded;  involucre  slky-lanate;  the  green  tips  of  the  obkmg-acute  bncts 
mostly  free  from  the  wfxA:  the  bn^t  vellow  rays  about  12  mm.  kmg:  pappus 
scales  nearly  as  long  as  the  disk-coroUas,  obovate,  abnqitly  kng-acuminate. 
(Tetraneuris  epunOaia  A.  Xels.  1.  c;  T,  ^Lakrra  Greoie,  L  c.  268,  not  T.aLabn 
Xutt.;  T.  gUAriuseula  Rvdb.  BulL  T«t.  Bot.  Chib  33:  155.  1906.)— Colorado 
and  Utah  to  Xevada  and  Xew  Mexico. 

9.  Actindk  linearis  (Xutt.)  A.  Xels.  Caes^Htose,  but  the  short  caodex 
slender:  leaves  very  narrow  and  almost  linear,  pubescent  but  not  villoQS,  the 
punctation  manifest  but  superficial  rather  than  impressed:  scapes  tall  and 
slender:  scsdes  of  the  pappus  obovate,  obtuse,  tipped  with  a  ratho-  kng  awn. 
(A.  seaposa  linearis  Nutt.  L  c;  Tetraneurit  linearis  Greene,  L  c.  267;  T.  a»- 
gustifoiia  Rydb.  L  c.  32:  128.  1905.) — ^Texas  and  Xew  Mexico  and  rarely  in 
southern  Colorado. 

10.  Actinclla  fastigiata  (Greoie)  A.  Xels.  Subligneous  stem  1-2  dm.  high, 
parted  into  many  fastigiate  densely  leafy  branches  and  forming  a  compact 
tufted  undoshrub-like  plant:  leaves  ^>atu]ate-linear,  acute,  glabrous  or  sooie- 
what  scabrous,  superficially  punctate,  the  basal  part  much  dilated,  with 
strong  mid  vein  and  no  lateral  nerves,  the  margin  hirsute  with  long  deflpxed 
hairs:  scapes  slender,  shorter  than  the  leafy  branches,  7-12  cm.  loiog:  invo- 
lucre narrow  and  small,  the  bracts  oblong,  obtuse,  pubescent.  {Tetramevnt 
fasUgiala  Greene.  1.  c.  268;  T.  sttnophyOa  Rydb.  L  c.  33:  155.)— Dry  hills  in 
Kansas;  repented  also  from  Colorado. 

11.  ActineDa  lepCoclada  Gray,  Pacif.  R.  R.  Rept.  4:  107.  1857.  Tufted, 
with  woody  root  and  multicipital  caudex,  the  short  thickened  crowns  clothed 
with  the  expanded,  membranous,  lanate  leaf-bases:  leaves  g^abrous^  4-8  cm. 
long,  crowd^  on  the  crowns,  linear-oblanceolate,  acute  or  cu^Mdate,  rather  mi- 
nutely punctate:  stons  few  to  several,  1-2  dm.  long,  bearing  a  few  (usually  2) 
leaves:  beads  large;  disk  about  1  cm.  high;  involucre  alky-lanate;  the  bracts 
in  two  or  three  rows,  the  inner  oblong  or  somewhat  expanded  upward  by  the 
scarious  margins:  scales  of  the  pappus  oblong-elliptic  with  an  acuminatkm  as 
long  as  the  body  proper,  equaling  the  disk-corollas:  ligules  of  the  rays  15-18 
nun.  Icmg,  6-8  mm.  broad.  [The  fact  that  the  ston  leaves  are  often  cooeealcd 
among  the  others  has  probably  contributed  in  part  to  the  making  of  the  fol- 
lowing synonvms:  T.  mancosensis  A.  Xels.  L  c.  ^.  1898:  7*.  intermedia  Gieeiie, 
PI.  Baker.  3:' 29.  1901;  T,  Craiuioflii  Rydb.  1.  c.  32:  127.  1905;  T.  arizamea 
Greene,  Pitt.  3:  266. 1898;  T.  pilosa  Greene  (?>]. — C<rforado  to  Xew  Mexico  and 
Arizona. 

72.  HYMENOXTS  Cass. 

Herbaceous  plants  with  aromatic  herbage,  ahemate  leaves,  and  pednnculate 
heads.  Ray-flowers  pistillate  or  the  heads  homogamous.  Bracts  of  the  in- 
volucre in  two  series,  in  our  species  the  narrow  and  rigid  outer  bracts  united  at 
base  into  a  shallow  cup  inclosing  the  broadly  oblong  obtuse  inner  ones. 
Flowers  yellow,  .\chenes  turbinate,  hairy.  Pappus  of  5-12  con^Meuoiis 
hyaline  paleae. — AdineUa  in  part. 

Perennial,  the  stecoA  from  a  low  brandied  catidex,  anqrie  below. 

Hokia  «olitaiy  or  fev  az  the  ends  of  the  stems     .         .         .  .     1.  H.  fiichmrdmaam. 

Heaiis  aeveraJ  to  many,  in  a  corymbose  infioresrenee     .         .  .     2.  H.  floribaikda. 

.\iijiual  or  btenniat.  brancfacd  througfaont,  with  a  taproot     .         .  .3.  H.  nmhiflocm. 

1.  Hymenoxys  Richardsonii  (Hook.)  Ckll.  Bull.  Torr.  Bot.  Club  31:  471. 
1904.    Stems  1-2  dm.  high,  in  tufts  from  a  multicipital  caudex,  pubemlent  or  • 
nearly  glabrous,  wooDy  in  the  axils  c4  radical  leaves,  polycei&doas:  upper 
leaves  mostly  once,  and  the  lower  twice,  temately  parted  into  long  and  smi- 
fde  filiform-linear  lobes,  rather  rigid:  involucre  4-^  mm.  hig^b,  6-9-a]i||ed;  the 


COMPOSITAE  (composite  pamily)  561 

6-9  bracts  of  the  outer  series  strongly  carinate,  united  for  the  lower  quarter  or 
third:  rays  broadly  or  sometimes  narrowly  cuneate,  4-8  mm.  long.  ActineUa 
Richardsonii.  (Hymenopappua  HguLaeflorvs  A.  Nels.  Bull.  Wyo.  Exp.  Sta  * 
28:  135.  1896;  Picradenia  pumila  Greene,  Pitt.  3:  271.  1898;  P.  macrantha  A. 
Nels.  Bot.  Gaz.  28:  130.  1899.  These  are  reduced  to  varieties  and  some  other 
varieties  added  by  Cockerell  in  his  revision,  cited  above.) — Plains;  Saskatche- 
wan and  eastern  Oregon  to  Utah  and  New  Mexico. 

2.  Hymenoxys  floribunda  (Gray)  Ckll.  1.  c.  Taller  and  more  slender  than 
H.  Richardsonii f  the  wool  at  base  of  stem  more  silky :  stems  repeatedly  branched : 
heads  many  times  more  numerous,  less  than  half  the  size,  forming  a  broad, 
flat-topped  inflorescence:  scales  of  the  pappus  lanceolate,  some  slenderly  acu- 
minate, others  not  so.  This  species  received  some  notice  a  few  years  since 
as  a  possible  source  of  rubber  and  became  known  as  the  Colorado  Rubber 
Plant. — In  dry  or  gravelly  soil;  Colorado  to  Texas,  New  Mexico,  and  Arizona. 

3.  Hymenoxys  multiflora  (Buckley)  Rydb.  Bull.  Torr.  Bot.  Club  33:  157. 
1906.  Diffuse  and  at  length  much  branched,  from  an  annual  or  biennial  root, 
1-3  dm.  high,  with  scattered  small  heads  terminating  leafjr  branches:  leaves 
once  to  thrice  temately  parted  into  filiform  lobes,  not  rigid:  involucre  cam- 
panulate,  rigid;  the  outer  of  7  or  8  oblong  bracts,  united  at  base:  scales  of  the 
pappus  aristately  attenuate.  {Picradenia  mtdtiflora  Greene,  1.  c;  H.  chry- 
sanmemoides  miutiflora  Ckll.  1.  c;  H.  Osterhoviii  Ckll.  1.  c.) — Dry  plains;  Kan- 
sas and  Colorado  to  Texas  and  Arizona. 

73.  RYDBERGIA  Greene 

Stout  but  low,  upright,  sparingly  branched  alpine  woolly  perennials,  with 
very  large  heads  with  long  and  narrow  spreading  yellow  rays.  Bracts  of  the 
low-hemispherical  involucre  all  aUke,  distinct,  herbaceous,  in  several  series, 
loose,  woolly.  Receptacle  broad  and  hemispherical.  Rays  15-30,  2-3  cm. 
long,  linear-cuneiform,  broadest  and  deeply  3-toothed  at  apex.  Scales  of  the 
pappus  white,  elongated-lanceolate,  and  slenderly  acuminate. 

Leaves  slabrate;  involucre  short-viUous 1.  R.  Brandegei. 

Leaves  floccose-woolly;  involucre  woolly 2.  R.  grandiflora. 

1.  Rydbergia  Brandegei  (Gray)  Rydb.  Bull.  Torr.  Bot.  Club  33:  156. 
1906.  Leaves  glabrate,  with  2  or  3  lobes  toward  the  upper  part,  or  some  en- 
tire, narrowly  linear,  only  2  or  3  on  the  somewhat  scapiform  simple  flowering 
stem  (1-2  dm.  high):  head  therefore  conspicuously  pedunculate,  10-12  mm. 
high  and  wide;  involucral  bracts  lanceolate:  rays  12-16,  6-8  mm.  long. — In 
the  high  mountains;  southern  Colorado  and  New  Mexico. 

2.  Rydbergia  grandiflora  (Pursh)  Greene,  Pitt.  3:  270.  1898.  Stem  1-3 
dm.  high,  very  stout,  floccose-woolly,  somewhat  glabrate  in  age;  stem  simple 
or  branching  below,  leafjr:  leaves  with  petiole  scarious-dilated  at  base,  lower 
ones  2-3-temately  or  quinately  parted,  upper  with  3-5  simple  lobes:  invo- 
lucre about  20-25  mm.  broad,  very  woolly,  tne  bracts  linear:  rays  30  or  more, 
12-16  mm.  long.  ActineUa  grandiflora. — ^Alpine  regions  from  Montana  to 
Colorado. 

74.  DUGALDIA  Cass. 

Tall,  erect,  rather  stout  perennials  or  possibly  biennials,  with  entire  or 
parted  alternate  leaves  which  are  more  or  less  resinous-atomiferous  and 
impressed-punctate.  Heads  usually  several  and  rather  long-pedunculate. 
Bracts  of  the  involucre  numerous,  in  2  series,  tardily  reflexed.  Rays  fertile, 
numerous,  long,  and  narrow;  disk-corollas  with  moderately  long  proper 
tube.    Pappus  of  elongated  scales. — Hdenium  in  part. 

All  the  leaves  entire 1.  D.  Hoopesii. 

Some  of  the  leaves  parted  or  divided 2.  D.  helenioides.  * 

1.  Dugaldia  Hoopesii  (Gray)  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  425.  1900. 
subtly  tomentose  or  pubescent  when  young,  soon  glabrate;  stem  stout,  3-8 

ROCKY  MT.  BOT. — 36 


562  coMPosiTAE  (composite  family) 

dm.  hi^,  l^afy,  bearing  several  or  sometimes  only  a  solitary  large  head:  leaves 
.  thickish,  oblong-lanceolate,  or  the  lower  spatulate  with  kmg  tapering  base: 
rays  becoming  2-3  cm.  long,  tardily  reflexea :  disk  12-16  mm.  high,  hemisj^ier- 
ical:  scales  of  the  pappus  ovate-lanceolate,  long-attenuate-acuminate,  a  httle 
shorter  than  the  corolla.  Hdenium  Hoopesii. — In  the  mountains;  Wyoming 
to  New  Mexico  and  Arizona. 

2.  Dogaldia  helenioides  (Rydb.)  A.  Nels.     A  comparatively  tall,  finely 

Eubescent  plant  with  apparently  only  biennial  root ;  stem  leafy,  about  5  dm. 
i^,  with  several  to  many  erect  branches:  leaves  rather  firm,  distinctly 
ribbed,  finely  pubescent;  the  lower  petioled,  entire,  very  narrowly  linear- 
oblanceolate;  middle  stem  leaves  erect,  fully  1  dm.  long,  parted  into  3-5 
linear  di\nsions;  upper  stem  leaves  linear,  entire:  heads  corymbose;  involucre 
somewhat  tomentose,  8-10  mm.  hi^  and  often  15  nmi.  broad;  outer  bracts 
lanceolate,  longer  than  the  inner,  14-18:  rays  orange,  about  I  cm.  long: 
achenes  silky;  scales  of  the  pappus  broadly  lance<^te,  acuminate.  {Picrch 
denia  hdenimdes  Rydb.  Bull.  Torr.  Bot.  Qub  28:  21.  1901.)— Type  locality 
only,  Sangre  de  Cristo  Creek,  Colorado. 

76.  HELENIUM  L.    Sxzezewezd 

Herbs,    with    alternate    simple    leaves,    conmionly   decurrent,    resinous- 
atomiferous  and  pimctate,  and  pedunculate  heads  of  yellow  flowers.     Bracts 
of  the  involucre  spreading,  subulate  or  linear.     Rays  fertile  or  sterile,  rarely  - 
none;    disk-corollas  with   4-5-toothed   limb;    the   teeth  obtuse,   glandular- 
pubescent.    Pappus  usually  of  5  or  6  thin  scarious  scales. 

1.  Helenium  autumnak  L.  Sp.  PI.  866.  1753.  Perennial;  stem  puberuknt 
or  glabrous,  rather  stout,  narrowly  winged  by  the  decurrent  bases  <rf  the 
leaves,  corj-mbosely  branched  above,  3-10  dm.  high:  leaves  firm,  acinninate 
or  acute  at  apex,  narrowed  to  the  sessile  base,  pinnately  few-veined,  5-12  cm- 
long,  0.5-5  cm.  wide,  green:  heads  numerous,  3-5  cm.  broad,  borne  on  long 
pubenilent  pedimcles;  bracts  of  the  flattish  involucre  denselv  canescent, 
linear-lanceolate:  rays  10-18,  drooping,  bright  yeUow,  3-cleft:  acli^ies  pubes- 
cent on  the  angles;  pappus-scales  ovate,  acuminate  or  aristate,  often  lac- 
erate or  toothed.  {H.  morUanum  Xutt.  differs  only  in  being  lower,  somewhat 
pubenilent,  paler,  and  the  heads  more  crowded-corymbose.)^ Wet  lands; 
from  Arizona  to  British  Columbia  and  eastward  across  the  continent. 

76.  FLAVERIA  Juss. 

Glabrous  herbs  with  small  and  fascicled  or  ^omerate  heads  of  jreDoiwidb  or 
yellow  flowers  and  opposite  sessile  leaves.  Heads  l-several-flow«Bd;  the 
flowers  all  fertile,  homogamous  and  tubular,  or  1  pistillate  and  short-ligulate. 
Disk-corollas  5-toothed.  Involucre  of  2-5  mostly  carinate-concave  bracts. 
Pappus  none.    Achenes  mostly  smooth  and  glabrous. 

1.  Flaveria  angustifolia  (Cav.)  Pers.  Syn.  2:  489.  1807.  Erect,  2-5  dm. 
high:  leaves  linear  to  lanceolate,  serrulate  or  entire,  sessile  by  broadish  or 
little  contracted  base:  heads  in  subsessile  or  short-pedunculate  or  leafy- 
involucrate,  chiefly  terminal  glomerules;  involucre  mostly  of  3  bracts,  3-5- 
flowered  or  some  only  2-flowered. — Alkaline  acnl;  eastern  Colorado  and  New 
Mexico  to  western  Texas. 

-.  77.  GAILLARDIA  Foug. 

Herbs  with  alternate  leaves  and  ample  eliowy  heads  on  tennioal  pe- 

i    duncles.    Ours  are  more  or  less  pubescent  or  hirsute  and  leafy-stemmed,  with 

yellow  rays  and  disk-flowers  apt  to  turn  brown,  villous  achenes,  and  scales 

of  the  piappus  slender-awned.     Involucre  broad;  the  bracts  in  2  or  3  series, 

hirsute;  rec^t^le  with  setiform  or  subukUe-aetaeeous  fimbriDae  ibnm^Mmt. 
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Ligules  3-toothed  or  3-cleft;  disk-corollas  with  5  ovate-triangular  to  subu- 
late teeth,  which  are  beset  with  jointed  hairs.  Achenes  turbinate.  S-costate, 
covered  with  long  villous  hairs.  Pappus  conspicuous,  longer  than  tne  achenes, 
of  5-10  hyaline-scarious  scales  with  a  costa  mostly  excurrent  into  an  awn. 

Lobes  of  the  disk-corollas  acute,  tipped  with  a  seta  beset  with  beaded 

hairs 1 .  G.  aristata. 

Lobes  of  the  disk-corollas  short  and  obtuse 2.  G.  pinnatifida. 

•  1.  Gaillardia  aristata  Pursh  Fl.  2:  573.  1814.  More  or  less  hirsute,  often 
5-8  dm.  high:  leaves  lanceolate  or  broader,  or  lower  spatulate,  entire  to 
laciniate-dentate  or  sinuate-pinnatifid :  rays  in  the  largest  heads  3-4  cm. 
long:  lobes  of  disk-corollas  subulate-acute  and  tipped  with  a  cusp:  pappus 
aristate. — From  New  Mexico  and  southern  Colorado  to  Oregon,  Bntish 
Columbia,  and  the  Saskatchewan. 

2.  Gaillardia  pinnatifida  Torr.  Ann.  Lye.  N.  Y.  2:  214.  1828.  Cinereous- 
pubescent;  peduncles  scapiform  or  from  snort  leafy  stems.  1-3  dm.  long:  some 
or  even  all  the  leaves  pinnatifid,  sometimes  linear  or  witn  Unear  lobes,  some- 
times spatulate  and  sinuate  or  even  entire :  teeth  of  the  disk-corollas  short  and 
broad,  obtuse,  pointless:  pappus-scales  lanceolate. — On  the  plains;  Colorado 
and  Arizona  to  western  Texas. 

78.  DYSODIA  Cav. 

Herbs,  mostly  strong-scented,  with  alternate  or  opposite  leaves  and  soli- 
tary or  somewhat  paniculate  heads  of  yellow  flowers.  Involucre  hemispher- 
ical or  campanulate,  the  bracts  more  or  less  united  below,  often  with  some 
loose  accessory  bracts.  Pappus  of  6-10  scales,  which  are  erose-truncate  or 
more  usually  resolved  into  numerous  rather  stiff  bristles.  Achenes  mostly 
terete,  striate,  and  pubescent. — (Includes  Hymenatherum.) 

Leaves  mostly  opposite;  ill-scented  .         .         .         .         .         .         .     1 .  D.  papposa. 

Leaves  mostly  alternate;  not  ill-scented    .         .         .        .        .        .         .     2.  D.  aurea. 

1.  Dvsodia  papposa  (Vent.)  Hitch.  Trans.  St.  Louis  Acad.  5:  503.  1891. 
Much-branched  and  ill-scented  annual,  leafy  up  to  the  subsessile  or  short- 
pedunculate  small  heads:  leaves  1-2-pinnately  parted  into  linear  lobes:  in- 
volucre purplish-tinged  or  greenish,  of  8  or  10  scarious-tipped  oblong  bracts, 
and  some  Imear,  loose,  accessory  ones:  rays  few  and  inconspicuous,  not  sur- 
passing the  disk.  D.  chrysanlhemoides. — From  Arizona  and  Colorado  to 
Minnesota  and  Louisiana,  and  now  spreading  eastward  to  the  Atlantic  States. 

2.  Dysodia  aurea  (Gray)  A.  Nels.  Erect  or  diffuse,  1-2  dm.  high,  much- 
branched,  bearing  numerous  short-peduncled  heads:  leaves  mostly  alternate, 
pinnately  parted  into  7-9  linear-fihform  pointless  divisions :  involucre  5-6  mm. 
nigh:  rays  about  12,  oblong,  6  mm.  long:  pappus  of  6  or  8  quadrate  or  oblong 
and  erose-truncate  scales,  in  length  little  exceeding  the  breadth  of  the  achene. 
Hymenatherum  aureum,  {LowelUa  aureum  Gray,  PL  Fendl.  91.  1848.) — 
Colorado  to  Texas. 

79.  PECTIS  L. 

Mostly  low  and  spreading  herbs,  usually  glabrous  and  scented,  with  narrow, 
opposite  leaves  conspicuously  dotted  with  round  oil-glands,  small  heads  of 
yellow  flowers,  and  slender,  rigid  bristles  fringing  at  least  the  base  of  the 
leaves.  Heads  radiate,  several-many-flowered.  Involucre  naked  at  base,  or 
nearly  so,  cylindrical  or  campanulate,  of  few  or  several  equal  carinate  bracts 
in  a  sin^e  series.  Disk-corollas  5-lobed,  1  or  2  sinuses  often  deeper,  thus  be- 
coming bilabiate.  Achenes  linear,  terete  or  angled.  Pappus  of  few  or  nu- 
merous bristles  or  awns,  sometimes  chaffy-dilated  at  base,  or  of  scales. 

1.  Pectis  angustifolia  Torr.  Ann.  Lvc.  N.  Y.  2:  214.  1828.  Smooth, 
1-3  dm.  high:  leaves  narrow-linear:  heads  subsessile  or  short-pedimcled,  fas- 
tigiate  or  cymose  at  the  end  of  the  branches;  bracts  of  the  involucre  about  8, 
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hgyeaiT,  at  length  with  inToltite  margms:  psppos  a  crown  of  4  or  5  mostly  eon- 
nate  scales,  and  not  rarely  1  or  2  slender  usually  short  awns. — ^Dry  groand; 
Colorado  and  Arixooa  to  Texas. 

80.  AVTHEMIS  L.    Matweed.    Dog  Fesotel 

Annual  or  perennial  herbs,  with  {minatifid  or  dissected  alternate  leaTcs 
and  peduncled  beads  terminating  the  branches.  Involucre  bemi^ihenc,  the 
bracts  imbricated  in  several  series,  scarious-margined,  appressed,  the  outer 
diorter.  Receptacle  convex,  conic  or  obkxig,  chaffy  at  least  toward  the  sum- 
mit, the  chaff  subtending  -the  disk-flowers.  Ray-flowers  {Hstillate  and  fertile, 
or  neutral,  the  tube  terete  or  2-winged,  the  ray  white  or  yeDow,  oitiie  or 
2-^-toothed;  disk-flowers  perfect,  fertile,  yellow,  the  cc^oUas  with  5-«left 
hmbs.  Achenes  obkMig,  angled,  nbbed  or  striate.  Pappus  none,  or  a  short 
coroniform  border. 

1.  AnthfiniB  Cotula  L.  Sp.  PI.  894.  1753.  Stems  rather  low;  hefbaee  un- 
(rieasantly  strong-scented:  leaves  finely  S-ponnately  dissected:  leoepta^ 
oonical:  rays  mostly  white,  neutral  or  ab<Htive:  achenes  10-ribbed,  rugose 
or  tuberculate. — An  excessively  conmion  weed  eastward,  now  not  infrequent 
in  waste  ground  in  our  range. 

•  81.  ACHILLEA  L.    Yasbow.    Milfou. 

Ours  an  erect  stron^y  scented  per»mial  herb  with  finely  dissected  altonate 
leaves.  Heads  radiate.  c\'mose  at  the  ends  of  the  stem  aod  branches.  Ray- 
flowers  few,  pistillate,  fertile.  Involucral  bracts  af^Hessed,  imbricated  in 
few  series,  the  outer  shorter.  Receptacle  nearly  flat,  the  chaff  membranous 
and  subtending  fertile  disk-flowers.  Achenes  linear  or  obknig  to  obovate, 
obcompressed.    Pappus  none. 

•  1.  Achinea  millefolium  L.  Sp.  PI.  899.  1753.  From  villous-lanate  to  g}a- 
brate;  stems  simple,  2-6  dm.  nigh:  leaves  elongated  and  narrow  in  oittline, 
aes^le,  bipinnately  dissected  into  numerous  small  and  linear  to  setaceous- 
subulate  di\'ision5:  heads  numerous,  crowded  in  a  fastigiate  cyme;  inrcrfucre 
oblong;  the  bracts  pale  or  scnnetimes  fuscous-margined,  or  even  wholly  Ihowu- 
ish:  rays  4-5,  about  the  length  of  the  invcJucre,  white,  occasicxially  roee- 
color.  A.  lanuloJia  Xutt.  and  .4.  cdpicola  Rydb.  are  merely  forms  of  a  some- 
what variable  species,  though  there  is  m<M^  homogeneity  in  this  species  than 
in  many  which  no  one  has  yet  thought  to  disintegrate. — Common  throughoat 
the  northern  hemisphere. 

82.  MATRICARIA  L. 

Oiu^  glabrous  annuals  with  alternate  leaves  pinnately  dissected  intonarrowfy 
linear  segments.  Heads  solitarj-  or  somewhat  cymoee,  with  many  greenish- 
yellow  or  white  flowers.  Receptacle  mostly  slender-conical,  naked.  Bracts 
of  the  involucre  imbricated  in  few  ^ries,  the  outer  ones  a  httle  shorter  than 
the  inner,  persistent,  scarious-margined.  Corollas  tubular  and  without  limb 
in  our  species.  Pappus  reduced  to  a  coroniform  border,  or  n(»e.  Aebenes 
^brous,  irregularly  ner\'ed. 

1.  Matncaria  matricarioides  (Less.)  Porter,  Mem.  Torr.  Chib  5:  341.  . 
18^.  Annual,  somewhat  aromatic,  glabrous,  1-2  dm.  high,  very  leafy: 
leave.*  2-.'^pinnately  dii-^ected  into  short  and  narrow  linear  lobes:  heads  all 
short -peduncled:  bracts  of  the  involucre  broacUy  oval,  white-acarious  with 
greenLih  center,  hardly  half  the  length  of  the  well-devel<^)ed  greenish-yeDow 
ovoid  disk:  achenes  oblong,  somewhat  angled,  with  an  obscure  eonniform mar- 
gin at  .summit,  which  is  occasionally  produced  into  1  or  2  conspicuous  oblique 
auricles  of  coriaceous  texture.  M.  discaidea. — California  and  far  northward 
and  east  to  Wyoming  and  Montana;  becoming  naturaliied  farther  eutwmid. 
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83.  CHRYSANTHEMUM  L.    Oxbyb  Daisy 

Perennial  herbs,  with  toothed,  pinnatifid,  or  divided  leaves,  and  single  or 
corymbed  heads.  Heads  many-flowered;  rays  white,  numerous,  fertile. 
Bracts  of  the  broad  and  flat  involucre  imbricated,  with  scarious  margins. 
Receptacle  flat  or  convex,  naked.  Disk-corollas  with  a  flattened  tube.  Achene 
of  disk  and  ray  similar,  striate,  without  pappus. 

1.  Chrysanthemum  Leucanthemtmi  L.  Sp.  PI.  888.  1753.  Glabrous  3-6 
dm.  high,  simple  or  sparingly  branched:  cauline  leaves  spatulate.  ana  the 
upper  gradually  narrower,  becoming  small  and  linear,  pinnately  dentate  or 
incised,  partly  clasping  at  base;  the  radical  broader,  petioled:  head  broad  and 
flat:  rays  about  2.5  cm.  long. — Becoming  naturalized  about  Denver,  and 
probably  elsewhere  in  our  range;  of  European  origin  but  common  in  the 
eastern  United  States. 

84.  TANACETUM   L. 

Herbs  or  suffruticose  plants  with  alternate  variously  dissected  leaves  and 
solitary  or  corymbose  heads  of  yellow  flowers.  Heads  many-flowered,  discoid; 
the  flowers  all  tubular  and  periect,  with  3-5-toothed  corolla,  or  the  marginal 
ones  pistillate  with  more  or  less  oblique  or  imperfectly  ligulate  corolla.  Bracts 
of  the  involucre  imbricated,  in  few  or  several  ranl^.  Styles  deciduous. 
Achenes  5-ribbed  or  3-5-angled,  with  broad  truncate  summit  bearing  a 
coroniform  pappus  or  none. — Sphaeromeria  Nutt.  as  to  our  species.  The  com-  . 
mon  garden  Tansy  may  occur  as  an  escape  from  gardens. 

Leaves  linear  and  simple  or  nearly  so 1.  T.  simplex. 

Leaves  3-6-cleft. 

Leaves  cleft  into  linear  lobes      . 2.  T.  capitatiim. 

Leaves  broadly  cuneate  and  obtusely  3-5-lobed 3.  T.  Nuttallii. 

1.  Tanacetum  simplex  A.  Nels.  Bull.  Tor.  Bot.  Club  26:  484.  1899.  Caudex 
of  few  short  crowded  branches,  the  crowns  scarcely  above  the  surface  of  the 
ground:  leaves  crowded  on  the  crowns,  closely  and  finely  appressed-silvery- 
canescent,  erect,  mostly  simple  and  linear,  a  few  bifid  or  trifid  at  the  apex,  only 
2-3  cm.  long:  stems  few,  rising  singly  from  the  crowns,  slender,  6-12  cm.  high, 
bearing  2-3  small  linear  leaves  and  a  single  head:  head  6-8  mm.  high,  manv- 
flowered;  involucral  bracts  oval  to  obovate,  in  two  rows,  with  slightly  thick- 
ened greenish  midrib  and  scarious  margins:  corolla-tubes  thin  and  somewhat 
transparent:  the  pistillate  flowers  in  one  series:  achenes  oblong,  or  slightly 
enlarged  upward,  obtuse. — On  stony  hillsides;  southern  Wyoming. 

2.  Tanacetum  capitatum  (Nutt.)  T.  &  G.  Fl.  2:  415.  1842.  Silvery- 
canescent,  densely  caespitose:  leaves  simple  or  pedately  3-5-parted  into  linear 
lobes:  flowering  stems  scapiform  or  2^i-leaved:  heads  10  or  more,  sessile  in  a 
globose  glomerule. — Frequent  on  barren  arid  hills;  Wyoming  and  in  adjacent 
Utah,  Idaho,  and  Montana. 

3.  Tanacetum  Nuttallii  T.  &  G.  1.  c.  Silvery-canescent,  loosely  caespitose, 
10-15  cm.  high:  leaves  short,  mostly  broad-cuneate  with  tapering  base,  ob- 
tusely 3-5-lobed  at  the  broaa  summit;  those  of  the  flowering  stems  usually 
oblong  or  linear  and  entire:  heads  few,  somewhat  paniculate  or  loosely  clus- 
tered, some  of  them  slender-pedunculate:  involucre  very  scarious. — Dry  hills; 
same  range  as  the  preceding. 

86.  ARTEMISIA  L.    Sagebrush.    Wormwood. 

Bitter  aromatic  herbs  or  shrubs  with  alternate  leaves  and  small,  paniculately 
disposed,  commonly  nodding  heads  of  yellow  or  whitish  flowers.  Heads  few  to 
many-flowered,  small,  wholly  discoid;  heterogamous,  the  pistillate  flowers  with 
smaU  and  slender  tubular  corolla,  and  the  hermaphrodite  either  sterile  or 
fertile;  or  homogamous,  with  the  flowers  all  hermaphrodite  and  fertile.  In- 
volucre imbricated  in  few  or  several  rows.    Anthers  conunonly  tipped  with 
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subulate-acuminate  appendages.     Achoies  obovate  or  oUong,  mostly  with 
small  epigyoous  disk  and  no  pappus. 

Plants  spinjr;  aehenes  with  long  cobwebby  hairs  .       1.  A.  npineM'tam, . 

Plants  not  spiny;  achenes  not  cobwebby,  sometimes  pubevent. 
Flowers  of  two  kinds,  the  manonal  ones  pistillate  and  fertile,  the 
inner  hermaphrodite  but  som^imes  sterile. 
Inner  flowers  sterile,   the   style   mostly  entire  and  the  orary 
abc^tin^ 
Plants  herbaceous,  or  woody  at  the  base  only. 

Herfaace  green  and  glabrous,  and  sweet-aromatie  .       2.  A.  amtnatira. 

Herbage  gra>'ish-pubeseent  or  caneseent. 
Heads  2-3  mm.  wide;  flowers  yeSk>w. 

Plants  tall.  3-7  dm.  high 3.  A.  canadeBsiaL 

Plants  very  dwarf,  3-1 A  cm.  h^  ....       4.  A.  pedatifida. 

Heads  4-5  mm.  wide:  flowers  brown  .         .       5.  A.  borealia. 

Plants  shrubby,  with  filiform  leaves;  heads  nameroaa,  narrow, 

few-flowoied 6.  A.  fiKfolia. 

Inner  flowers  also  fertile,  the  style  2-cleft. 
Receptacle  beset  with  long  wooUy  hairs. 

H»ds  small  ^4-5  mm.  broad}  and  numerous     .         .         .       7.  A.  frigkia. 
Heads  large  i  6-12  mm.  broad;  and  few  or  solitary. 

Heads  several  in  a  spflLC-like  raceme  .       8.  A.  seopnlomm. 

Heads  solitary  or  few  in  a  dose  terminal  duster  .       9.  A.  Pattersonn. 

Beecptacle  naked  ( no  wooUy  hairs  among  the  flowers). 

A  tall  biennial 10.  A.  bienius. 

Perennials. 

Plants  herbaceous  or  woody  at  the  base  only. 
Silky-pubescent  or  glabrous,  never  tocnentoae. 

Leaves  pinnate,  wholly  glabrous      ....     11.  A.  sob^bfack 

Leaves  twice  3-7-parted 12.  A.  i 

Tofnoitose  at  least  on  the  lower  face  of  the  learea. 
Involucres  densely  tomentose. 

Leaves  permanently  tomentose  on  both  faees. 
Leaves  with  revolute  mai'gins. 

Leaves  entire,  long-linear       ....     13.  A.  i 
Leaves  pinnatifid,  with  narrowly  hnear  or  fili- 
form lobes 14.  A.  Wrightn. 

Leaves  entire,  toothed  or  pinnatifid,  obk»ig  to 
short-linear,  margins  not  revolute. 
Heads  «y»sn    numeroos,  in  dense  thyiae-like 

panides 15.  A.  gnaphalodes. 

Heads  large  ''G-S  mm.  in  diameter),  few  in 

spike-like  racemes  ....     18.  A.  ] 

Leaves  usually  glabrate  above  in  age. 

Stems  and  involucres  usoaOy  tomentose    .         .     16.  A.  la 
Stems  and  involucres  greenish  and  only  li^tly 

pubescent  ......     17.  A. 

Involucres  giabrous  or  ^abrate.  at  least  in  age. 

Divisions  of  the  leaves  broadly  linear  or  lanceolate     19.  A. 
Divisions  of  the  leaves  mostly  narrowly  linear. 

Leaves  1-2-pinnatdy  parted     ....     20.  A.  ^ 

Leaves  8-7-paned  ''southern)    ....     14.  A,  Wr 

Shrubby,  with  tndentate  cuneate  leaves       .         .         .     21.  A.  Bi| 
Flowers  all  alike,  hermaphrodite.  fertOe;  plants  shnibby. 
Leaves  3-toothedor  3-parted  at  ap^x. 

Leaf-segments  long-linear  or  fiiiform 22.  A.  \ 

Leaves  toothed  or  !obed  at  apex  or  entire. 

Heads  few.   rather  large,  in  a  narrow  subsimi^  panide; 

leaves  lobed 23.  A.  i 

Heads  many,  small:  leaves  3-toothed. 

Shrubs  4  dm.  to  5  m.  high;  involucres  tomentose  24.  A.  tridestelA. 

Shrubs  less  than  4  dm.  hi^:  involucres  labiate     .         .     25.  A.  norm. 
Leaves  all  Ih^ear  and  entire  or  neariy  so  ...         .     26.  A.  eaaa. 

1.  Artemisia  spinescens  Eat.  Bot.  King's  Exp.  ISO.  pi.  19.  1871.  Stems 
stout  and  densely  branched,  rigid.  1—4  dm.  high,  white-tom«it08e:  leaves  4-8 
mm.  long,  pedately  3-5-[>art^,  the  di\-i5ions  3-k>bed:  heads  ^oboee,  niee- 
mosely  glomerate  on  short  and  leafy  branchlets  which  become  dender.  per- 
sistent spines:  bracts  of  the  involucre  5-6.  broadly  obovate,  obtuse:  pistillate 
flowers  1-4.  with  truncate  corolla:  the  hermaphrodite  sterile  flowers  4-8.  the 
corollas  ventricoee-campanulate  from  a  narrow  base.  S-toothed:  achenes 
oblong-obovate.  ( Pvcrothamnwi  desertorum  Nutt.  Trans.  Am.  PhiL  8oc.  7: 
417.  IMl.)  BuD-BRrsH  is  the  sheepmen's  name. — ^Allodi  deoert  azas;  Goi- 
o      o  to  Montana  and  far  westwanL 
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2.  Artemisia  aromatica  A.  Nels.  Bull.  Torr.  Bot.  Club  27:  273.  1900. 
Dark  green  and  nearly  or  auite  glabrous,  heavily  but  rather  pleasantly 
aromatic  scented;  stems  tufted,  mostly  simple,  sometimes  sparingly  branched 
from  the  base,  more  or  less  branched  in  the  inflorescence,  striate,  4-8  dm. 
high:  leaves  nearly  all  entire,  some  of  the  lower  3-cleft,  narrowly  to  broadly 
linear,  1-several  cm.  long,  numerous:  inflorescence  leafy;  the  heads  numerous, 
nodding  on  short  slender  pedicels,  3-4  mm.  in  diameter;  involucre  glabrous, 
the  bracts  oblong-elliptic,  obtQse,  dark  green  with  scarious  margins:  flowers 
numerous,  the  fertile  10-20,  the  sterile  hermaphrodite  about  twice  as  many. 
A.  dracunculmdes* — ^Mountain  valleys  and  on  the  plains;  frequent  throughout 
our  range  and  westward. 

3.  Artemisia  canadensis  Michx.  Fl.  Bor.  Am.  Sept.  2:  129.  1803.  Gla- 
brous, or  mostly  with  at  least  the  radical  and  sometimes  all  the  leaves  either 
sparsely  or  canescentljr  silky-pubescent;  stems  3-6  dm.  high  from  a  perennial 
root:  leaves  mostly  bipinnately  divided  into  Unear  or  almost  filiform  divisions: 
heads  very  numerous,  2-4  mm.  long,  in  a  compound,  oblong  or  pyramidal, 
virgate  panicle;  involucre  greenish,  glabrous,  or  rarely  pubescent.  [A. 
5coTiZmana(Besser)Rydb.  Bull.  Torr.  Bot.  Club  33:  157.  1906;  A,  Forwoodii 
Wats.  Proc.  Am.  Acad.  25:  133.  1890.]— Throughout  the  northern  part  of  the 
United  States  and  in  the  Canadian  provinces,  and  southward  in  the  Rocky 
Mountains. 

4.  Artemisia  pedatifida  Nutt.  1.  c.  399.  Caespitose,  with  a  stout  lignescent 
caudex,  very  dwarf,  canescent  throughout  with  a  fine  and  close  pubescence: 
leaves  chiefly  crowded  in  radical  tufts  and  on  the  base  of  the  (3-iB  cm.  high) 
rather  nakea  flowering  stems,  once  or  twice  3-parted  into  narrowly  spatulate 
or  nearly  linear-obtuse  entire  divisions:  heads  (about  3  mm.  broad)  few, 
loosely  spicately  or  racemosely  disposed,  canescently  pubescent. — ^Dry  ground; 
on  the  plains  of  Wyoming,  Montana,  and  Idaho. 

5.  Artemisia  borealis  Pall.  Iter.  3:  129.  1871.  Stems  1-3  dm.  high, 
from  a  stout  caudex;  stems  simple:  leaves  silky-pubescent  or  silky- villous; 
radical  and  lower  1-2-temately  or  pinnately  divided  into  linear  lobes;  the  up- 
permost linear  and  entire  or  3-parted:  heads  4  mm.  broad,  comparatively  few, 
crowded  in  a  narrow  (rarely  compound)  spiciform  thyrsus  with  leaves  inter- 
spersed; involucre  pilose  or  glabrate,  pale  fuscous  to  brownish.  (A .  spithamaea 
Pursh,  Fl.  2:  522.  1814.) — In  the  alpine  region  of  Colorado,  and  far  north- 
ward across  the  continent. 

6.  Artemisia  filifolia  Torr.  Ann.  Lye.  N.  Y.  2:  211.  1828.  Stem  branched, 
3-6  dm.  high,  the  rigid  branches  nearly  erect:  leaves  2-5  cm.  long,  nearly  all 
3-parted  into  filiform  entire  segments  less  than  1  mm.  wide,  or  the  uppermost 
undivided:  heads  exceedingly  numerous,  about  1  mm.  broad,  racemose- 
paniculate,  very  short-peduncled,  3-5-flowered;  involucre  oblong,  the  bracts 
densely  canescent:  receptacle  small,  naked  or  slightly  fimbrillate:  central 
1-3  flowers  sterile. — Dry  plains;  eastern  Wyoming  and  adjacent  Nebraska  to 
Texas,  Utah,  and  Mexico. 

7.  Artemisia  frigida  Willd.  Sp.  PL  3:  1838.  1804.  Herbaceous  from  a 
suffrutescent  base,  silky-canescent  and  silvery,  2-3  dm.  high;  stems  simple  or 
branching,  bearing  numerous  racemosely  disposed  heads  in  an  oj)en  panicle: 
leaves  mainly  twice  temately  or  quinately  divided  or  parted  into  linear, 
crowded  lobes,  and  usually  a  pair  of  simple  or  3-parted  stipuliform  divisions 
at  base  of  the  petiole:  heads  globular,  3-4  mm.  in  diameter;  involucre  pale, 
canescent,  the  outer  bracts  narrow  and  herbaceous:  corollas  glabrous. — From 
Minnesota  to  Texas  and  westward  to  New  Mexico,  Nevada,  and  Idaho. 

8.  Artemisia  scopulortmi  Gray,  Proc.  Acad.  Phila.  66. 1863.  Herbaceous, 
1-2  dm.  high,  from  a  multicinital  caudex,  silky-canescent;  stems  simple,  bear- 
ing 3-12  spicately  or  racemosely  disposed  hemispherical  (rarely  solitarv) 
heads:  radical  and  few  lower  cauline  leaves  pinnately  5-7-divided,  and  the 

♦  Artemiaia  dracunculoidea  Pursh  is  often  reported  from  our  range.  That  species  is  paler 
ereen,  much  taller,  with  numerous  drooping  branches  and  smaller  heads  of  only  15-20 
flowers;  inodorous  or  at  least  not  sweet-aromatic.  Doubtfully  in  our  range,  the  typical  form 
of  it  in  the  central  and  lower  Mississippi  valley. 
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divifiODfl  3-parted  into  qxttolate-lmear  lobes ;  the  uppennost  aii^)l7  3-5-|Xuied 
or  entire:  involucre  4  mm.  broad,  villous,  the  bracts  brown-margined:  coroDas 
hirsute  at  summit. — ^Alpine  region;  mountains  of  Coiocado,  Utah,  and  Wyo- 
ming. 

9.  Artemisia  Patteraomi  Gray,  Syn.  Fl.  1:  453.  1886.  More  dwarf  and 
white-tomentoee,  but  sometimes  glabrate  in  age:  leaves  3-;5-parted  or  cleft,  or 
the  uppermost  ^itire:  heads  much  larger  and  broader,  solitary  or  2-5,  40-50- 
flowered:  corollas  ^abrous:  receptacle  extremely  loose-woolly. — Lower  a^iine 
region  of  the  Rocky  Mountains  in  Colorado. 

10.  Artemisia  biennis  Willd.  1.  c.  1842.  \^lu^y  ^abrous,  inodorous  and 
nearly  insipid;  stem  strict,  3-12  dm.  high,  leafy  to  the  top,  bearing  close 
gknneniles  of  small  heads  in  the  axils  from  toward  the  base  of  the  stem  to  the 
somewhat  naked  and  spiciform  summit:  leaves  1-2-^Nnnately  parted  into 
lanceolate  or  broadly  linear-laciniate  or  incisely  toothed  lobes;  or  the  upper- 
most  small,  sparingly  pinnatifid  and  less  toothed. — Open  grounds  from  Cah- 
fomia  and  Oregon  to  Hudson's  Bay;  also  now  spreaoing  to  the  eastern  sea- 
board farther  south. 

11.  Artemisia  subglabra  A.  Nels.  1.  c.  27:  36.  Stems  rather  few,  erect, 
ascending,  slender,  more  or  less  branched  above,  very  obsctmely  glandular- 
piiinose,  othenrise  green  and  glabrous  as  are  also  the  leaves,  3-5  dm.  hi^: 
leaves  pinnate  or  bipinnate;  the  segments  linear  or  sometimes  broader, 
widely  divaricate,  the  margins  more  or  leas  revolute:  inflc«ieseence  racemiform 
or  narrowly  paniculate;  heads  medium  size  (3-5  mm.j,  shortly  pediceled, 
spreading  or  deflexed;  involucral  bracts  green,  oblong,  with  cibate-lanate 
margins:  flowers  12-20,  all  fertile,  the  pistillate  with  flattened  or  groov«l 
spatulate  styles. — On  th^  stony  banks  of  the  Yellowstone  river  in  the  National 
Park. 

12.  Artemisia  sazicola  Rydb.  Bull.  Torr.  Bot.  Club  32:  128.  1905.  Ratho- 
stout,  1-5  dm.  high,  from  villous  or  pubescent  to  glabrate:  leaves  twice  3-7- 
parted  into  linear  or  lanceolate  or  more  dilated  segments:  heads  8-10  nmi. 
oroad,  many-flowered,  looselv  racemose  or  racemose-paniculate,  most  of  than 
kmg-peduncled;  bracts  of  tte  involucre  broadly  brown-margined:  corcrflas 
loosely  pilose,  rarely  almost  glabrous.  A.  norve^ica;  true  A.  narremca  does 
not  occtu-  on  this  continent. — High  mountains  of  our  range  and  northward. 

12a.  Artemisia  sazicola  Parryi  A.  Xels.  Smaller  than  the  species  in  aO  of 
its  parts,  with  a  tendency  to  become  glabrate.  (A.  Parryi  Gray,  Proc.  Am. 
Acad.  7:  361.  1868.> — Tj-pe  locality  only,  Sangre  de  Cristo  Pass,  C<^<»:ado. 

13.  Artemisia  natronensis  .\.  Xels.  Bull.  Torr.  Bot.  Club  26:  485.  1899. 
Stems  herbaceous,  from  a  woody,  persistent  crown,  suberect,  simple,  virgate, 
silvery-white-tomentose  as  are  also  the  leaves,  floriferous  for  nearly  half  their 
length,  3-6  dm.  high:  leaves  long-linear  to  narrowly  lanceolate,  in  age  the 
margins  revolute,  the  midrib  becoming  conspicuous  below:  panicle  narrow, 
the  raceme-like  clusters  in  the  axils  of  the  leaves  which  become  gradually 
smaller  and  bract-like  upward  or  wholly  wanting;  heads  rather  large,  cam- 
panula te,  about  5  mm.  nigh,  erect  or  nearly  so  even  at  maturity,  about  20- 
flowered;  the  bracts  ovate  to  oval. — On  thie  strongly  saline  shores  of  alkali 
lakes;  Wvoming  and  Colorado. 

14.  Artemisia  Wrightii  Gra/,  Proc.  Am.  Acad.  19:  48.  1883.  Cin^eoos, 
canescent,  or  glal>rate,  the  radical  .shoots  sometimes  white-tomentoee,  2-5  dm. 
high,  very  leafy  up  to  the  rather  narrow  dense  panicle:  leaves  pinnately  5-7- 
parte^i  into  narrow,  linear  and  by  revolution  filiform,  entire  divisuxis:  invotncre 
cinereous-canescent  ^sometimes  woolly;,  becoming  glabrate;  heads  smaD, 
sessile  or  short-pfr<J uncled,  often  spreading.  {A.  kanmna  Brit,  in  Rit-  & 
Bro's^-n,  111.  FL  3:  Af'/').  180S,  more  white- woolly  than  the  tj-pe;  A,  stenoloba 
Rydb.; — From  Kansas  to  Colorado  and  southwud. 

14a.  Artemisia  Wrightii  coloradensis  (Osterh.)  .\.  Nels.  To  be  distin- 
gui-she^J  mainly  bv  the  coarser  leaves  and  their  broader  segments.  {A.  ado- 
radewiVi  Osterh. 'Bull.  Torr.  Bot.  Club  27:  506.  1900.)— RcfH-escnts  the 
northern  extf;nsion  of  the  species  in  Colorado. 

15.  Artemisia    gnaphalodes    Nutt.    G«u    2:  143.  1818.      Stems   white- 
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tomentose,  usually  much  branched,  3-12  dm.  high:  leaves  lanceolate  or  oblong, 
3-7  cm.  long,  4-12  nmi.  wide,  entire  or  the  lower  somewhat  toothed,  white- 
tomentose  on  both  sides,  acute  or  acuminate,  sessile  or  the  lower  narrowed 
into  short  petioles:  heads  nimierous,  erect,  spicate-paniculate,  above  3  nmi. 
broad;  involucre  oblong,  tomentose.  {A.  rhizomata  A.  Nels.  Bull.  Torr.  Bot. 
Club  27:  34.  1900;  A.  jmdica  Rydb.  1.  c.  32:  130;  A.  pabidaris  Rvdb.  1.  c.  33: 
157;  probably  A.  candicans  and  A,  floccosa  Rydb.  1.  c.  24:  296;  A.  Purshiana 
Bess.) — ^From  the  Missouri  river  to  the  Pacific.  This  as  well  as  A.  ludovidana 
includes  a  multitude  of  forms  impossible  of  discrimination.  Some  of  the  more 
important  ones  that  have  received  specific  names  are  indicated  and  a  few  are 
given  varietal  rank.  Leaf  outhne  and  incision  are  ^holly  valueless  as  diag- 
nostic characters,  since  all  possible  gradations  occur  in  both  groups. 

15a.  Artemisia  gnaphalodes  diversifolia  A.  Nels.  Many  or  most  of  the 
leaves  deeply  pinnately  cleft  into  narrow  lobes.  (A.  diversifolia  Rydb.  1.  c. 
28:  20.  1901.)— Colorado  to  Montana. 

16.  Artemisia  ludoviciana  Nutt.  1.  c.  Perennial,  ascending  or  erect,  lower 
than  the  preceding,  3-5  dm.  high,  branched;  stem  somewhat  tomentose:  leaves 
oblanceolate  or  somewhat  cuneate  in  outline,  2-5  cm.  long,  densely  white- 
tomentose  beneath,  floccose  but  greener  above,  deeply  3-7-lobed  with  lanceo- 
late lobes,  or  the  upper  entire:  heads  very  small  and  numerous,  somewhat 
nodding;  involucre  oblong-campanulate,  tomentose,  but  less  so  than  in  the 

S receding.    {A.  Underwoodii  and  A.  Brittonii  Rydb.  1.  c.  32:  129;  A.  latiloha 
Lydb.  Mem.  N.  Y.  Bot.  Card.  1:  429.  1900.)— In  the  western  half  of  North 
America. 

17.  Artemisia  mezicana  Willd.  Spreng.  Syst.  3:  490.  1825.  Paniculately 
branched,  4-10  dm.  high,  less  tomentose:  leaves  narrow-lanceolate  to  linear, 
commonlv  attenuate,  some  3-5-cleft  or  parted;  radical  cuneate,  incisely 
pinnatifid  or  trifid:  heads  very  numerous  m  an  ample  loose  panicle,  many- 
pedicellate,  3-4  mm.  long;  involucre  araclmoid-canescent  or  glabrate,  largely 
scarious. — From  Nevada  through  the  southern  part  of  our  range  to  Texas. 

17a.  Artemisia  mezicana  silvicola  (Osterh.)  A.  Nels.  "Distinguished  by 
its  fewer  and  larger  leaves,  the  more  lax  inflorescence,  and  larger  heads." 
These  differences  probably  due  to  the  moisture  and  shade  of  its  habitat. 
{A,  silvicola  Osterh.  1.  c.  28:  645.) — Northern  Colorado,  on  shaded  stream 
banks. 

176.  Artemisia  mezicana  Bakeri  (Greene)  A.  Nels.  A  slender  form  with 
short,  linear,  entire  leaves  on  the  branchlets  and  the  lower  with  remote  pinnate 
segments:  the  whole  plant  greenish  but  lightly  arachnoid-canescent.  {A. 
Bakeri  Greene,  PI.  Baker.  3:  31.  1901.)— Cafion  of  the  Gunnison,  Colorado. 

18.  Artemisia  paucicephala  A.  Nels.  1.  c.  35.  Tufted  on  woody  rhizomes, 
thinly  but  permanently  silvery-tomentose  throughout;  stems  numerous,  leafy 
to  the  summit,  erect,  simple  or  sparingly  branched,  2-4  dm.  high:  leaves  4-8 
cm.  long,  entire  or  deeply  pinnatifid,  linear  to  lanceolate,  some  with  a  broad, 
3-5-cleft  apex,  nearly  all  with  a  narrowed,  petiole-like  base:  heads  few, 
racemosely  disposed  on  the  main  stem  and  its  slender  branches  (if  any),  rather 
large,  sessile  or  short-pediceled,  broadly  campanula te,  about  5  mm.  in  diam- 
eter (40-60-flowered) ;  involucral  bracts  oval  or  ovate,  scarious-margined :  the 
pistillate  flowers  few,  very  slender,  with  linear-clavate  styles.  {A.  gracilenta 
A.  Nels.  1.  c.) — Sandy  banks  near  Yellowstone  Lake. 

19.  Artemisia  franserioides  Greene,  Bull.  Torr.  Bot.  Club  10:  42.  1883. 
■  Glabrous  except  on  the  lower  face  of  the  leaves,  or  minutely  and  obscurely 

puberulent;  stem  rather  stout,  4-8  dm.  high:  leaves  comparatively  ample, 
green  above,  pale  and  cinereous  beneath;  the  lower  bipinnately  and  the  upper 
simply  pinnately  parted  into  lanceolate-oblong  obtuse,  entire  or  2-3-cieft 
divisions  and  lobes:  heads  numerous,  lopsely  racemose  on  the  branches  of  the 
leafy  elongated  panicle,  4-6  mm.  broaa. — Mountains  of  Colorado,  New  Mex- 
ico, and  Arizona. 

20.  Artemisia  discolor  Dougl.  in  Herb.  Hook.;  DC.  Prodr.  6:  109.  1837. 
Stems  mostly  slender,  2-3  dm.  high,  from  a  slender  Ugnescent  caudex:  leaves 
1-2-pinnately  parted  into  narrow  linear  or  lanceolate-entire  or  sparingly 
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laciniate  diviaons  and  lobes,  white  beneath  with  close  eottony  tomentmn, 
^abrate  above:  heads  glomerate  in  an  interrupted  spiciform  <»-  virgate 
panicle,  S-A  mm.  high;  involucre  hemispherical-campanulate,  greenish  and 
acarious,  ^abrous  or  soon  becoming  so,  26-3(>-flowerea.  [A.  datiar  (T.  &,  G.) 
Rydb.  as  to  our  range.] — In  the  moimtains;  Col(Hudo  to  Montana  and  Wash- 
ington. 

20a.  Aitemisa  discolor  incompta  (Xutt.)  Gray,  Syn.  FL  1:  373.  1886. 
Stouter,  with  coarser  or  less  dissected  leaves,  having  mostly  broader  lobes,  or 
the  upper  ^itire. — Mountains;  Wyoming  and  Montana  to  California  and 
Washmgton. 

21.  Artemista  Bigelovii  Gray,  Pacif.  R.  R.  Rept.  4:  110.  1856.  Silvery- 
canescent  throughout,  2-A  dm.  high:  leaves  oblong-  to  linear-cuneate,  mo^y 
3-toothed  at  the  truncate  apex,  10-14  mm.  long:  heads  very  nmnoDus  and 
crowded  in  the  oblong  or  virgate  thyrsiform  panicle,  tomentose-caneacent, 
containing  only  1  or  2  hermaphrodite  and  as  manv  pistillate  flowers,  all  fer- 
tile.— Rocky  banks;  Colorado,  on  the  Upper  Canadian  and  Arkansas. 

22.  Artemisia  trifida  Xutt.  Trans.  Am.  Phil.  Soc.  7:  398.  1841.  Silky- 
canescent;  stems  2-6  dm.  high,  much-branched:  leaves  3-cleft  toward  the 
apex  or  3-parted,  the  lobes  and  entire  upper  leaves  narrowly  linear  or  sh^tly 
qiatulate-dilated :  heads  numerous  in  the  contracted  leafy  panicle,  or  ^»- 
eately  dis|>osed  on  its  branches;  involucre  3-9-flowered,  the  outer  or  access<My 
bracts  oblong  to  short-linear  or  lanceolate.  (A.  tripartita  Rydb.  Mem.  N.  Y. 
Bot.  Gard.  1 :  432.  1900.) — Elevated  plains  in  our  range  and  west  to  the  coast 
States. 

23.  Artemisia  arbuscnla  Xutt.  1.  c.  Dwarf,  1-3  dm.  hi^,  with  a  stout 
base  and  slender  flowering  branches:  leaves  short,  cuneate  or  flabeUifmin, 
3-lobed  or  parted,  with  the  lobes  obovate  to  spatulate-linear,  sometimes  again 
2-lobed;  those  subtending  the  heads  usually  entire  and  narrow:  panicle  strict 
and  comparatively  simple  and  naked,  often  spiciform  and  reduced  to  few 
rather  scattered  sessile  heads:  involucre  5-9-flowered.  {A.  spiciformis  Osterh. 
Bull.  Torr.  Bot.  Club  27:  507.  1900.) — Hi^  moimtains  and  ekvated  plains; 
Colorado  and  Wyoming  to  the  northwest. 

24.  Artemisia  tridentata  Xutt.  1.  c.  A  shrub  or  small  tree  0.5-5  m.  high, 
much-branched:  leaves  cuneate,  15-30  nmi.  long,  3-7-toothed  or  lobed  at 
the  truncate  summit,  upp>ermost  cuneate-linear:  heads  very  numerous,  in 
large  dense  panicles;  involucre  5-8-flowered,  oblong,  the  outer  or  acce^ 
aory  bracts  short,  ovate-obtuse,  tomentose-canescent.  The  common  Sage- 
brush; also  called  Black  Sage. — Dry  plains  and  mountains;  west  of  the 
Missouri. 

25.  Artemisia  nova  A.  Xels.  1.  c.  27:  274.  The  shrubby  base  low,  scraggy- 
branched,  the  herbaceous  stems  numerous,  fascicled,  slender,  simple,  1-2  dm. 
high  including  the  narrow  spike-like  panicle,  grajrish  with  a  thin  tommtmn 
or  merely  pubescent,  as  also  are  the  leaves:  leaves  very  narrowly  cuneate, 
1-2  cm.  long,  3-toothed  at  apex,  the  middle  tooth  usually  Icmgest:  panicle 
leafy  at  base,  naked  above,  strict  and  nearly  simple;  heads  small,  very  nu- 
merous, only  3-4  mm.  long,  usually  3-flowered  but  often  only  1  or  2;  invo- 
lucral  bracts  closely  imbricated,  greenish,  only  slightly  puberulent. — ^Hillsides 
and  ridges  in  the  foothills  and  on  the  plains;  Colorado  and  Wyoming. 

26.  Artemisia  cana  Pursh,  Fl.  2:  521.  1814.  Shrubby,  densely  wfaite- 
canescent;  stem  much-branched,  3-7  dm.  hig^:  leaves  linear,  linear-c^long,  or 
narrowly  lanceolate,  sessile,  acute  at  both  ends,  3-5  cm.  long,  3-6  mm.  wide, 
usually  quite  entire,  rarely  with  2  or  3  acute  teeth  or  lobes:  heads  numerous, 
about  3  mm.  broad,  glomerate  or  sometimes  solitary  in  the  axils  of  the  leaves, 
<H-  crowded  into  a  naked  thyrsus  at  the  summit,  5-9-flowered;  involucre  db- 
long,  canescent,  the  inner  bracts  oblong  or  lanceolate,  obtuse,  usually  with 
1-3  shorter  outer  ones. — Plains  and  moimtain  valleys;  throu^ioiit  our  range 
and  to  the  northwest. 

26a.  Artemisia  cana  viscidula  Osterh.  1.  c.  The  herbage  tending  to  become 
^brate  and  obscurely  viscidulous.  (.4.  risddula  Rydb.  BoIL  Toir.  Bot. 
aub  33:  157.  1906.)— Colorado  and  Wyoming 
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86.  PETASITES  L.    Butterbur.    Sweet  Coltsfoot 

Perennial  herbs,  with  thickish  and  creeping  rootstocks  sending  up  scapi- 
form  simple  flowering  stems  and  ample  radical  leaves  on  strong  petioles, 
cottony-tomentose  or  glabrate.  Flowers  whitish  or  purplish.  Involucre  a 
series  of  soft  herbaceous  bracts.  Heads  subdioecious,  racemosely  or  corym- 
bosely  disposed.  Achenes  narrow,  5-10-costate,  with  elongating  soft  and 
white  pappus. 

1.  Petasites  sagittata  Gray,  Bot.  Cal.  1:  407.  1880.  Leaves  deltoid-oblong 
to  reniform-hastate,  acute  to  rounded-obtuse,  repand-dentate,  very  white- 
tomentose  beneath,  when  full  grown  1.5-2  dm.  long:  heads  short-racemose 
becoming  corymbose. — ^Wet  ground;  in  the  mountains  of  Colorado  and  north- 
ward ;  across  the  continent  in  northern  latitudes. 

87.  HAPLOESTHES  Gray 

Herbs  with  opposite  leaves.  Heads  radiate;  flowers  all  fertile.  Invo- 
lucre short-campanulate,  of  4-5  similar,  rather  fleshy,  orbicular  or  broadly 
oval  bracts,  the  outer  strongly  overlapping  the  inner.  Ligiiles  of  the  rather 
few  and  short  ray-flowers  oval.  Achenes  linear,  terete,  striate-costate,  gla- 
brous.   Pappus  a  single  series  of  rather  rigid  and  scabrous  whitish  bristles. 

1.  Haploesthes  Greggii  Gray,  PI.  Fendl.  109.  1859.  Somewhat  fleshy, 
herbaceous  or  suffrutescent,  3-6  dm.  high,  fastigiately  branched,  glabrous, 
leafy  up  to  the  loose  cymes  of  a  few  slender-pedunculate  naked  heads:  leaves 
all  opposite,  very  narrowly  linear  or  fiUform,  entire;  the  lower  connate  at  base: 
heads  4-6  nmi.  high:  flowers  yellow:  ligules  2-4  mm.  long. — Saline  soil; 
southeast  Colorado  to  western  Texas. 

-88.  ARNICA  L. 

'  Perennial  herbs  with  erect  stems,  mostly  opposite  leaves,  and  comparatively 
large  heads  of  yellow  flowers.  Heads  many-flowered,  conspicuously  radiate, 
or  the  rays  rarely  wanting.  Involucre  campanulate,  of  several  thin-herbaceous 
oblong-lanceolate  to  linear  equal  bracts  in  a  single  or  somewhat  double  series. 
Receptacle  flat,  sometimes  fimbrillate  or  villous.  Corollas  of  the  disk-flowers 
with  a  commonly  elongated  hirsute  tube  and  funnelform  or  cylindraceous 
5-lobed  limb.  Achenes  linear,  more  or  less  5-10-costate  or  angled.  Pappus 
a  single  series  of  numerous  rather  rigid  capillary  bristles,  scabrous  to  barbel- 
late,  or  subplimiose. 

Heads  radiate. 

Radical  or  rhizome  leaves  in  fascicles,  long-petioled,  and  with  broad 
and  more  or  less  cordate  blade. 
Stem  leaves  evidently  cordate,  at  least  the  lower. 

Heads  mostly  solitary  and  long-pedunculate    .         .         .         .       1.  A.  cordifolia. 

Heads  corymbose  or  paniculate 2.  A.  paniculata. 

Stem  leaves  suborbicular  to  ovate-lanceolate. 

Plants  tall,  4-8  dm.  high,  with  large  thin  subsessile  leaves         .       3.  A.  ventorum. 
Plants  rarely  3  dm.  high. 

Leaves  glabrate;  h^uls  one  or  more,  usually  several,  the  in- 
volucres turbinate  .         .         .         .         .         .         .       4.  A.  gracilis. 

Leaves  sparsely  but  evidently  pubescent;  heads  one  or  more 

but  usually  solitary,  the  involucres  hemispherical  .         .       5.  A.  pumila. 
No  cordate  leaves. 

Fascicles  of  oblong  or  obovate  radical  or  rhizome  leaves  present. 
Involucre  turbinate-campanulate,  nearly  glabrous. 

Stem  leaves  large,  broadly  ovate  or  elliptic,  thin    .         .         .       3.  A.  ventorum. 
Stem  leaves  small,  ovate  or  ovate-lanceolate,  acute  or  acumi- 
nate        4.  A.  gracilis. 

Involucre  broadly  hemispherical,  hirsute       .         ^        .         .       6.  A.  subplumosa. 
Fascicles  of  radical  or  rhizome  leaves  usually  wanting,  if  present 
lanceolate  or  oblanceolate. 
Stems  leafy  throughout. 

Not  growing  in  tufts,  the  plants  mostly  single. 
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Hcadslarse.  soUtAfy.  orofkca3,  nrely  5.  Btoot-peduncleiL 

Ltaf-btodes  not  dgcuiicui 6.  A.  i 

Lmf-Uades  decuneni  on  Uie  petaolcs  .  .       7.  A.  i 

Heads  aoaller.  few  to  sercnl,  on  niber  short,  deader 
pedtrdB.  often  crowded. 
Lmtcb  mateiy  grayiA,  or  deneciy  ▼JBoos  or  tomcnt«lof . 

LeiKTes  broadly  ofc^cnc  to  bneeolmte  .  .       8.  A.  liuaooanta. 

Leaves  mostly  nanovW  lanceolate    .  .       9.  A.  folioaa. 

Leaves  gmyith-igreea  with  a  fine  p«d>esoenee  and  often 

crannlar-^andular  ......     10.  A.  edsit. 

Grovinc  m  clumps  or  broad  caeapitose  mats. 

Leaves  lon^  (7-15  cm.),  often  tapering  to  a  slender  aeo- 

minatjon 11.  A.  longifoliB* 

Leaves  iborter  (^7  cm.),  oblonc-laneeolate. 

Rays  orange;  achenes  narselyluflpidulous  .     12.    ' 


Rays  lemon-yellow;  a<^ienes  white  silkv-villous    .         .     13.  A.  Rydbeixn. 
Stems  more  or  leas  naked-pedunculate  upward. 
Leaves  laneec^ate  to  linear. 

Heads  larfe.  long-pedunculate;  usually  solitary  but  often 

3-5;  mvolucral  bracts  green 14.  A.  fulgena. 

Heads  flmaller.  mostly  5  on  sbortrdnstered  slender  pedun- 
cles; involucral  bracts  purfrfe-tipped  .  .     15.  A.  strieta. 
Lower  stem  leaves  broad,  very  obtuse,  deeurrent  on  the 

petk>le 7.  A.  moOis. 

Heads  eradiate 16.  A.  Patryi. 

•  1.  Arnica  cordifofia  Rook.  FL  Bor.  Am.  1:  031.  1834  Stems  3-6  dm. 
hi^  from  creeping  rootetocks;  herbage  pubescent,  the  stems  and  pedondes 
commonly  hirsute  or  villous:  lower  leaves  kmg-petioied,  deeply  cordate  to 
ovate,  obtuse,  dentate;  upper  leaves  small,  sesale:  heads  either  solitary  and 
terminating  the  simple  stem  or  several-'and  long-peduncled  in  a  loose  eyiae; 
involucre  about  15  mm.  hig^:  rstys  about  2.5-3  cm.  long:  achenes  somewhat 
hirsute. — ^In  the  mountains;  O^ovado  to  Montana  and  west  to  the  Sierras. 

2.  Amka  pamculata  A.  NeU.  Stems  rather  stout,  4-7  dm.  hi^,  granular- 
puberulent  and  sparsely  cilia te-hirsute:  leaves  softly  and  sparsely  hirsute;  the 
radical  long-petioled,  triangular-lanceolate,  mostly  with  ccHxlate  base,  the 
blade  6-10  cm.  long;  stem  leaves  3^  pairs,  ovate-4anceolate;  the  lower  oo 
petioles  longer  than  the  blades,  smaller  and  shorter  petioled  (or  sessile)  up- 
imrd:  inflorescence  an  open  foliar-bracted  panicle  of  several  to  many  rather 
large  heads,  glandular-pubescent  on  the  peduncles  and  the  linear-laneeolate 
invc^ucral  bracts:  pappus  obscurehr  scabro^lumose:  achenes  dark,  with  shorty 
sparse  pubesc^ice. — Mountains  of  soothem  Wyoming. 

3.  Arnica  yentonmi  Greene,  Pitt.  4:  173.  1900.  Stems  2-4  dm.  hi^ 
slender,  with  thin  and  delicate  ^abrous  foliage:  radical  leaves  orbicular  to 
cordate-ovate,  5-8  cm.  long,  on  petudes  as  long;  the  cauline  ovate  or  obloog- 
ovate,  mostly  in  2  pairs  only,  sessile;  all  repand-doiticulate,  delicatdy  a&o- 
late,  otherwise  glabrous:  h^uis  1-3,  long-peduncled;  involucres  narrow  and 
somewhat  turbinate,  of  about  10  thin  and  green  elliptic-lanceolate,  acuminate, 
ciUolate,  and  slightly  glandular-puberulent  bracts:  rays  rather  few,  de^  y^ 
low,  7-nerved,  3Hdentate,  the  middle  tooth  notably  larger  than  the  other  two: 
achenes  glandular-scabrellous;  pappus  fine,  white.  A,  laiifolia  in  part.  [A. 
pUOyphyUa  .\.  Nels.  Bot.  Gaz.  31:  407.  1901;  A.  arandifoUa  Greeae,  L  c 
172  (?).] — Subalpine;  Colorado  to  Montana  and  northwestward. 

4.  Arnica  graciUs  Rydb.  BulL  Tcnr.  Bot.  Oub  24:  297.  1897.  Stem  deader, 
1-2  dm.  high;  whole  plant  glabrous,  except  a  little  ^andular  pub^uJenee  on 
the  pedicels  and  involucre:  basal  leaves  broadly  ovate,  peUoled,  dentate, 
3-ribbed;  stem  leaves  about  2  pairs,  similar,  the  upper  sessile:  heads  1-3; 
disk  10-15  mm.  high;  bracts  12-15,  oblong-lanceolate,  acuminate:  rajrs  about 
15  nmi.  long:  achene  almost  glabrous.  A.  laU/oUa  in  part. — In  the  tfwiiiii»ai»i« 
of  our  range. 

5.  Arnica  pumila  Rydb.  Mem.  N.  Y.  Bot.  Card.  1:  432.  1900.  Stem  low, 
generally  1-2  dm.,  seldom  3  dm.  high,  more  or  less  hirsute,  and  the  npper 
portion  somewhat  woolly  and  glandular:  leaves  comnarativdy  firm,  ovate, 
the  basal  ones  petioled;  stem  leaves  1-2  pairs,  very  snort-petioled  or  sessile; 
all  puberulent :  nead  turbinate  cn-campanulate,  about  2  cm.  high;  bractsobkng- 
lanceolate,  acute,  puberulent  and  slightly  villous  at  the  base:  adicncs  digji^y 
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tapering  upward,  piiberulent.  [A.  parvifolia  Greene,  PL  Baker.  3:  28.  1901; 
A.  coloradensis  Rydb.  1.  c.  32:  131  (?).]--In  the  mountains  of  our  range. 

6-  Arnica  subpltunosa  Greene,  Pitt.  3:  104.  1896.  Stems  erect,  4-8  dm. 
high,  the  internodes  long,  often  10-15  cm.,  exceeding  the  leaves  or  rarely 
shorter;  pubescence  of  two  kinds,  a  short,  dense,  glandular  pubenilence  and 
some  scattering  white  crisped  hairs:  leaves  3-5  pairs,  denticulate;  the  lowest 
oblong-oblanceolate,  6-10  cm.  long,  on  slender  petioles  often  as  long;  the 
upper  pairs  sessile  by  a  broad  base,  ovate  to  oblong,  3-12  cm.  long:  heads 
1-3,  mostly  single  and  long-peduncled,  large;  disk  15-20  nrni.  high,  20-30 
mm.  broad;  rays  10-15,  20-30  mm.  long,  6-8  mm.  broad;  involucral  bracts 
14-20,  lanceolate,  acute,  shorter  than  the  disk:  achenes  striate,  nearly  Unear, 
obscurely  short-hispid,  about  5  mm.  long,  equaUng  the  sordid,  subplumose 
pappus.  A.  chamissonis,  largely,  as  to  our  range.  (A.  chamiasonis  longino- 
dosa  A.  Nels.  Bot.  Gaz.  30:  199.  1900;  A.  Hwlaris  Greene,  1.  c.  4:  163.  1900.) 
— Boggy  stream  banks  in  the  mountains  of  our  range  and  northwestward. 

6a.  Arnica  subpltunosa  sylvatica  (Greene)  A.  Nels.  Smaller  throughout, 
clammy  glandular-pubescent,  the  internodes  shorter  than  the  leaves.  {A. 
sylvatica  Greene,  PL  Baker.  3:  27.  1901.) — Wet  places  in  pine  and  spruce 
woods. 

66.  Arnica  8ubi)ltmiosa  macillenta  (Greene)  A.  Nels.  As  tall  as  the  species 
but  less  stout,  thinner  leaved,  and  less  glandular,  the  pappus  scarcely  less 
plumose.  {A.  macillenta  Greene,  Pitt.  4:  161.  1900.) — Stream  banks  at 
lower  stations. 

7.  Arnica  mollis  Hook.  1.  c.  Softly  villous,  pubenilent,  or  nearly  glabrous, 
2-4  dm.  high:  lower  leaves  broadly  ovate  or  oblanceolate,  obtuse,  mostly 
5-nerved,  abruptly  tapering  intp  a  short,  margined  petiole,  more  or  less  den- 
tate: heads  rather  larger;  the  mvolucral  bracts  broadly  oolong  or  narrower, 
acute  or  obtuse,  somewhat  villous:  rays  light  yellow:  achenes  lightly  pubes- 
cent or  glabrate.  A.  chamissonis  in  part,  but  mostly  A.  latifolia  as  to  our 
range.  {A.  latifolia  Gray,  Bot.  Cal.  1:  415.  1885;  A.  tomentiuosa  Rydb.  1.  c. 
28:  20.  1901.) — Northern  Wyoming  and  Montana  to  the  Pacific  States. 

8.  Arnica  rhizomata  A.  Nels,  1.  c.  31:  409.  June,  1901.  Conspicuously 
rhizomatous,  the  creeping  rootstocks  sheathing-bracteate  at  the  nodes,  giv- 
ing rise  at  intervals  to  the  erect  leafy  stems  and  a  few  fleshy  roots;  pubescence 
whitish,  soft,  almost  arachnoid,  minutely  granular-glutinous  underneath  the 
pubescence  on  the  inflorescence;  stems  2-5  dm.  high:  leaves  5-7  pairs,  rather 
uniformly  distributed,  oblong-lanceolate,  obtuse  to  acute;  the  lowest  pair 
with  short  scarious-margined  petioles,  early  deciduous;  the  next  1  or  2 
pairs  6-9  cm.  long,  about  2  cm.  broaii,  on  short,  margined  petioles  which 
dilate  at  base  to  form  the  short  sheaths;  the  upper  pairs  sessile,  shorter:  heads 
3-5,  10-12  nmi.  high,  or  sometimes  more  numerous  and  then  smaller;  pedun- 
cles mostly  short,  erect,  the  lateral  often  exceeding  the  terminal;  involucre 
campanulate,  the  bracts  much  shorter  than  the  disk,  narrowly  oblong,  ob- 
tusish:  corolla  long-pubescent  on  the  tube,  sometimes  a  few  straggUng  hairs 
on  the  lobes:  achenes  Unear,  almost  glabrous:  pappus  fulvous  or  dirty- white. 
[A.  ^nvlosa  Greene,  PL  Baker.  3:  26.  Nov.,  1901.] — ^In  the  mountains  of  our 
range. 

9.  Arnica  foliosa  Nutt.*  Trans.  Am.  Phil.  Soc.  7:  407.  1841.  Stems  from 
slender  horizontal  rootstocks,  slender,  3-4  dm.  high,  erect,  leafy,  more  or 
less  finely  granular-glandular  and  pubescent:  leaves  6-10  pairs,  ascending  or 
erect,  broadly  to  narrowly  lanceolate,  entire,  subacute  or  obtuse,  smaller 
upward,  all  but  the  uppermost  much  exceeding  the  short  internodes;  petioles 
slender,  dilated  at  the  base  and  connate,  the  pair  forming  a  sheath  which  in 
the  lowest  leaves  is  2-3  cm.  long,  the  sheath  and  petioles  gradually  shorter 
upward  to  about  the  middle  of  the  stem  where  both  become  wholly  absent: 
heads  1 -several;  if  more  than  3,  mostly  somewhat  racemose;  termmal  head 


*  A.  exigua  A.  Nels.  Bot.  Gaz.  30:  202.  1900,  may  or  may  not  be  distinct  from  this.  It  is 
dwarf,  branched,  and  polycephalous,  and  with  the  pubescence  of  A.  rhizomata. — Shores  of 
Yellowstone  Lake. 
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largest;  disk  10-12  mm.  hi^  exceeding  the  oblong,  obtusish  bracts,  about  15 
mm.  broad;  rays  about  1  cm.  long;  lateral  beads  somewhat  reduced;  pedio^ 
variable,  rath^  slender,  very  li^tly  woolly-pubescent:  achenes  nearly  gla- 
brous, lightly  striate,  about  equaling  the  soft  pappus.  {A .  ocreata  A.  XeJs.  L  c. 
30:  201,  from  which  this  description  is  drawn.) — On  moist  bott<Hn  lands  at 
miHHU*  altitudes;  Colorado  to  Montana  and  westward. 

10.  Arnica  celsa  \.  Xek.  1.  c.  31:  408.  Stems  from  horizontal  rootstocks, 
erect,  tall,  4-6  dm.  high,  lightly  striate,  sparsely  pubescent  with  flat  spread- 
ing hairs,  upwardly  hedmnng  also  obscurely  glandular-viscid:  leaves  (exclu- 
sive ci  the  foliar  bracts)  6-8  pairs,  puberulent  and  sprinkled  with  microact^ic, 
shining  resin  particles,  narrowlv  oblong  or  oblanceolate,  tapering  to  both 
ends,  many  of  them  3-nerved;  the  lower  small,  2-3  cm.  kmg,  equaled  by  the 
slender  petioles  which  abruptly  dilate  into  the  equaUy  long  sheaths;  miHHip 
stem  leaves  longest  (8-10  cm.),  sessile  or  with  short  petioles  and  sheaths; 
lower  intemodes  short,  much  exceeded  by  the  leaves,  gradually  longer  up- 
wards and  above  much  exceeding  the  leaves:  heads  3-5,  cm  rather  slender 
leafy-bracted  peduncles;  involucral  bracts  uniserial,  oblong,  shorter  than 
the  12-15  mm.  high  disk:  rays  12-20,  10-14  mm.  long:  tube  of  disk-corollas 
slender  and  pub^cent  below:  achenes  subglabrous,  nearly  linear. — Rich, 
moist  soils  of  stream  banks;  Wyoming  and  Colorado. 

11.  Arnica  fengifoUa  Eat.  in  Wats.  Bot.  King's  Exp.  186.  1871.  Minut^ 
scabrous-puberulent ;  stems  3-6  dm.  high,  many  from  a  scaly  caudex:  leaves 
in  5-6  pairs,  elongated-lanceolate,  acuminate,  15-20  mm.  broad,  entire  or 
denticulate;  the  upper  pairs  sessile  and  sUghtly  connate-amplexicaul;  the  lower 
with  sh^ithing  connate  petioles;  the  ver>'  lowest  reduced  to  sheathing  scales: 
heads  few-many,  not  large;  involucral  bracts  lanceolate,  acute:  achenes 
minutely  glandular  but  not  hispid.  (.4.  polycephala  A.  Nels.  L  c.  30:  202.) — 
In  dense  clumps  among  the  rocks;  infrequent;  O>lorado  to  Montana  and  far 
westward. 

12.  Arnica  arcana  .\.  Xels.  1.  c.  37:  276.  1904.  Tufted  or  cae^itoee  in 
rock  crevnces,  about  3  dm.  high,  minutely  granular-^andular:  l^ives  dark 
green,  denticulate;  root  leaves  oblong-oblanceolate,  2-4  cm.  long,  on  sloider 
petioles  longer  than  the  blade;  lower  stem  leaves  small,  broadly  oblong,  sub- 
acute at  apex,  abruptly  narrowed  at  base  to  short-margined  connate-fiheathing 
petioles;  middle  stem  leaves  lanceolate,  sessile  or  nearly  so,  3-5  cm.  long: 
heads  usually  3,  on  subequal  peduncles  5-10  cm.  long;  rarely  1  or  2  smaUo* 
ones;  involucre  turbinate-cam{)anu]ate,  about  1  cm.  high,  the  bracts  in  2  series; 
the  outer  broadly  linear,  short-acuminate,  minutely  glandular;  the  inner 
narrower,  subscarious:  rays  orange-yellow,  obscurely  3-toothed:  disk-coroUas 
with  narrow,  minutely  pubescent  tube  as  long  as  the  gradually  dilated  throat : 
achenes  linear,  dark,  sparselv  hispidulous. — Big  Horn  Mountains,  Wyoming. 

13.  Arnica  Rydbergii  Greene,  Pitt.  4:  37.  1899.  (Generally  2-4  dm.  high, 
striate,  sparingly  hirsute,  usually  with  3  or  4  pairs  of  stem  leaves,  and  3  heads: 
basal  leaves  ovate-lanceolate  with  a  winged  petiole,  anuately  dentate,  acute; 
stem  leaves  similar,  sessile,  with  a  broad,  clasping,  sometimes  slightly  Hilated 
l^ise:  heads  decidedly  turbinate,  12-15  mm.  high;  the  bracts  rather  few,  8-16, 
lanceolate,  sparingly  hirsute  and  puberulent:  achenes  silky-pubescent.  {A. 
cae»pUosa  A.  Xels.  L  c;  A.  tenuis  Rydb.  1.  c;  A.  aurantiaca  Greene,  Toneya 
1 :  42. 1901.) — On  dry  mountain  slopes;  Colorado  to  Montana  and  Washing;(oii. 

14.  Arnica  fulgens  Pursh,  Fl.  2:  527.  1814.  Pubescent,  hirsute,  or  at 
summit  villous;  stems  2-4  dm.  high,  strict,  simple,  usuaUy  monocephaknis: 
leaves  thickish,  narrowly  oblong  to  lanceolate  or  the  radical  oblong-^iatulate 
and  small,  uppermost  linear,  entire  or  denticulate,  3-nerved;  base  of  tlie 
cauline  barely  or  not  at  all  connate:  heads  ccMispicuously  radiate,  sohtaiy  or 
ver\'  few,  mostly  lon«:-ped uncled:  achenes  hirsute-pubescait,  rardy  glabrate. 
A.  alpina.  (A.  pedunculata  Rydb.  Bull.  Torr.  Bot.  Club  24:  297.  1897;  A. 
monocephala  Rydb.  Mem.  X.  Y.  Bot.  Gard.  1:  435.  1900.)— C'okirado  to  Moo- 
tana  and  far  northwestward. 

15.  Arnica  stricta  A.  Xels.  L  c.  31:  407.  Very  erect,  2-3  dm.  hi^  tomen- 
toee-pubescent  througjiout:  leaves  about  5  pairs,  the  lower  2  or  Spairspetioled, 
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exceeding  the  intemodes;  the  upper  and  smaller  pairs  sessile  and  distant,  giv- 
ing the  upper  half  of  the  stem  a  naked-scapose  appearance:  inflorescence  of 
about  5  heads  in  a  close  corymb;  terminal  head  much  the  largest,  10-12  mm. 
high  and  about  as  broad;  involucral  bracts  in  2  series,  narrowly  oblong,  ob- 
tusish,  the  tip  tinged  with  purple  and  tomentose-ciliate:  rays  few,  short,  broad: 
tube  of  disk-corollas  pubescent,  the  glabrous  throat  scarcely  dilated:  achenes 
very  minutely  pubescent:  pappus  dirty-white,  minutely  scabrous.— Southern 
Wyoming  (Saratoga)  and  Colorado  (Sapinero). 

16.  Arnica  Parryi  A.  Gray,  Am.  Nat.  8:  213.  1874.  Stems  2-5  dm.  high, 
slender,  simple,  somewhat  hirsutely  pubescent  and  above  glandular:  leaves 
commonly  denticulate;  radical  oval  to  ovate-oblong,  3-8  cm.  long,  abruptly 
or  cuneately  contracted  at  base  into  a  short-margined  petiole;  the  cauline  re- 
mote, narrower:  involucre  hirsute  and  glandular,  10-14  nam.  high;  heads  ray- 
less,  occasionally^  some  outermost  corollas  ampUate:  achenes  glabrous  or  with 
a  few  sparse  ban's.  [A.  eradiata  (Gray)  Heller.] — ^Throughout  our  mountains 
and  westward. 

89.  TETRADYMIA  DC. 

Low  rigid  shrubs  of  arid  districts.  Herbage  clothed  with  dense  and  matted 
or  floccose  wool  which  is  deciduous  in  some  species.  Leaves  alternate,  entire, 
soUtary  or  fascicled,  the  primary  ones  often  modified  into  spines.  Involucre 
cylindric  to  oblong,  composed  of  4-6  firm,  concave,  overlapping  bracts  which 
are  often  enlarged  and  thickened  at  base.  Heads  discoid,  4-9-flowered.  Re- 
ceptacle flat,  small.  Corollas  yellow;  lobes  spreading,  longer  than  the  short- 
campanulate  throat,  much  shorter  than  the  elongated  tube.  Anthers  exserted, 
sagittate  at  base,  the  tips  triangular-lanceolate.  Style-branches  flat,  obtuse. 
Achenes  terete,  faintly  5-nerved.  Pappus  of  fine  and  soft  scabrous  capillary 
bristles,  white  or  whitish. 

Involucres  4-flowered;  pappus  very  copious;  achenes  either  villous  or  gla- 
brate. 
Wholly  unarmed  shrubs. 

Leaves  permanently  woolly-canescent 1.  T.  inermis. 

Leaves  small,  fascicled,  green     . 2.  T.  glabrata. 

Spinescent  from  the  axils 3.  T.  Nuttallii. 

Involucres  5-9-flowered;  pappus  less  copious;  achenes  white-tomentose     .     4.  T.  spinosa. 

1.  Tetradymia  inermis  Nutt.  Trans.  Am.  Phil.  Soc.  7:  415.  1841.  Wholly 
imarmed,  the  shrubby  base  tufted,  much-branched,  spreading-assurgent ;  the 
herbaceous  annual  stems  numerous,  somewhat  fascicled,  simple  or  branched, 
erect,  8-15  cm.  long,  permanently  canescent  with  a  dense,  appressed  t omen- 
tum: leaves  numerous  but  not  fascicled,  narrowly  oblong  witn  tapering  ends, 
acute  at  apex,  nearly  sessile,  like  the  stems  permanently  canescent,  15-25  mm. 
long,  midrib  usually  evident,  the  pair  of  lateral  nerves  obscure:  flowers  in  very 
compact  terminal  clusters  of  10-20  heads  with  bract-like  leaves  intermingled: 
heads  12-14  mm.  high,  4-bracted  and  4-flowered:  pappus  copious;  achenes 
villous.  (T.  muUicauUs  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  482.  1899;  T. 
linearis  Rydb.  Bull.  Torr.  Bot.  Club  32:  130.  1905.)— Throughout  our  range 
and  scarcely  distinguishable  from  T.  canescens  DC,  which  is  confined  mostly 
to  the  Pacific  States. 

2.  Tetradymia  glabrata  Gray,  Pacif.  R.  R.  Rep.  11:  122.  pi.  5.  1855.  Shrub 
3-10  dm.  high  with  slender  spreading  branches,  whitened  with  loose  at  length 
deciduous  tomentum:  leaves  at  length  naked  and  green,  primary  ones  slender- 
subulate,  cuspidate,  on  young  shoots  appressed,  12  mm.  long;  those  of  the 
fascicles  in  their  axils  spatulate-linear,  fleshy,  pointless:  heads  mostly  short- 
pedunculate;  involucre  often  glabrate:  achenes  villous. — Scarcely  in  our  range, 
but  reaching  Utah  from  the  west. 

3.  Tetradymia  Nuttallii  T.&G.Fl.  2:  447.  1841.  Shrubby,  much-branched, 
woolly  when  young,  canescent:  primary  leaves  mostly  converted  into  subulate 
spines;  the  others  densely  fascicled  in  their  axils,  thickish,  linear-spatulate, 
obtuse,  the  tomentum  somewhat  deciduous:  heads  fascicled  and  in  corymbose 
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clusters,  on  very  short  peduncles;  scales  of  the  involucre  4-5. — Wyoming  to 
Idaho  and  Utah. 

4.  Tetndymia  sptnosa  H.  &  A.  Bot.  Beech.  360.  1^10.  A  rigidly  branched 
shrub  6-12  dm.  hig^;  stems  densely  white-tomoitoee:  fmmary  l^ves  mcxli- 
fied  into  rigid  ^ines  which  may  be  either  straight  or  recurved,  1—1  cm.  kmg, 
tomoitose  or  ^abrate;  secondary  fascicled  leaves  commonly  present,  anall, 
hnear-clavate,  ^abrous  or  early  glabrate:  heads  on  stout  peduncles  ari^ng 
from  the  leaf-axils;  involucre  about  8  mm.  high,  usually  6  or  7-flowaed; 
bracts  5  or  6,  the  outer  ones  oblong,  the  inner  ones  broadly  oblong  to  nearly 
orbicular,  all  obtuse:  achenes  with  soft  white  wool  nearly  equaling  the  rigid 
pappusrbristks. — ^Desert  areas;  from  Wyoming  and  Colorado  to  CaMomia  and 
Oregon. 

90.  SEHSCIO  L. 

Herbs  or  woody  plants  with  ahemate  leaves  and  with  heads  in  terminal 
cymes  or  rarely  sohtary.  Heads  many-flowered,  radiate  or  discc»d;  flowers 
in  our  species  yellow.  Involucre  cylindrical  to  campanulate,  of  several  or 
numerous  connivent-erect  herbaceous  equal  bracts,  mostly  with  1  or  2  rows 
of  outer  erect  bracteoles  at  base,  which  are  elongated  and  exceed  the  proper 
involucre  in  a  few  species.  Receptacle  flat,  naked.  Anthers  mostly  roimded 
at  base.  Style-branches  truncate.  Achenes  terete.  Pappus  of  abimdant 
white  and  sc^t  bristles. 

Hesda  larger  15-25  mm.  hic^  vaaaJky  move  or  leas  nrJl^im^ 
Rabies. 

Heads  15-20  nun.  long 1.  8.  BieeloTn. 

Heatls  ^12  mm.  long 2L  S.  eernims. 

Rays  present. 

Stem  leaves  daspinc 3.  S.  amptfftrna. 

Stem  leares  usually  shiMt-petioied,  not  daapins. 
Leaves  tapering  gradually  to  the  petiG4e. 

Plant  glabrous 4.  S.  Hohnn. 

Plant  arachnoid-tomentaw 5.  S.  taraxaeoadea. 

I^eaves  tapering  abruptly  into  the  peik^    .         .  .       6.  S.  Soidaoeila. 

Heads  analler.  les^  than  15  mm.  higfa,  not  notieeably  noddins. 
Biennials  or  perennials. 

Leaves  no*  at  ali  pinnate  or  pinnatifid. 

Stems  often  numerously  and  alwasrs  neariy  equably  leafy  to 
the  top. 
Leaves  not  linear. 

Leaves  obovate  to  elliptic,  entire  to  repand-dcntate; 
obtuse. 

Peduncles  very  short 7.  S.  earthaiiKMieft. 

Peduncles  distinctly  smpaaeine  the  feares       .         .       8.  S.  Fremontn. 
Leaves  triangular  to  lanee-unear.  acute. 

Some  or  aU  of  the  leaves  triangular  or  lanee-eovdate   .       9.  S.  triaiiKalariB. 
None  of  the  leaves  triangular  or  lance-oordate. 

Stems  5-12  dm.  high:  leaves  seaaile.  serrate  .     10.  S.  aerim. 

Stems  4  dm.  or  less  high;  leaves  petioied. 

Rays  present 11.  S.  craaBulna. 

Rays  wanting 12.  S.  rapifolias. 

I^eaves  !:sear 40.  S.  spartaotdea. 

Stems  either  f  ew-ieaved  or  with  the  tipper  leares  ledneed  in 
sxe. 
Tall  '7-15  ^im.    bog-plant  with  glaucous,  fleshy  leares      .     13.  S.  hydropliSaL 
Lower.  ^  dm.  or  less  high. 
Steins  more  or  less  leafy. 

Leaves  gia^rous  or  i^ucous  'at  least  in  a^e). 
Leaves  sharply  dentate. 

Rays  wanting 12.  8.  npifoliiiB. 

Rays  present      .         .         .         .         .         ,         .11.  S.< 
Leaves  entire  or  caDous-denucuIate. 

Leaves  not  Mucous 16.  S. 

Leaves  r^jcous  or  glaacescent. 

Invoi ficra:  bracts  black-tipped        .         .         .     14.  S.  | 
IcToltxeral  bracts  not  black-tipped  .         .     15.  S.  i 

Leaves  aad  >tecis  at  first  wooCy-pubocent  or  floccose, 
btJt  often  early  glabrate. 
Looseiy  woolly-pidiescent,  becoming  gjabrste. 
Leaves    entire;    involucial    bracts    not    bla^- 

,       tipped 16.  SL  in 

Leaves  dentate  or  dentiealaie;  inroliicial  bnct 
black-tipped. 
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Teeth  of  leaves  callous-tipped 
<  Teeth  of  leaves  not  calloused 

Permanently  tomentose  or  hoary. 

Stems  tall  (4  dm.  or  more);  leaves  denticulate 

or  dentate. 

Stems  leafy  to  the  summit      .... 

Stems  subnaked  above  .... 

Stems  lower  (less  than  4  dm.);  at  least  the  lower 

leaves  entice 

Stems   scapose,    the   leaves  mostly   rosulate   on   the 
crowns. 
Leaves  elliptic  to  linear-oblanceolate,  mostly  entire. 

Leaves  Imear-spatulate 

Leaves  elliptic        ....... 

Leaves  reniform,  orbicular  or  obovate,  toothed  at 

least  at  the  apex 

Leaves,  or  some  of  them  pinnate  or  pinnatifid. 
Leaves  more  or  less  reduced  upward. 

Stem  and  leaves  more  or  less  floccose,  tardily  glabrate. 
Basal  leaves  entire,  white-tomentose    .... 
Basal  leaves,  at  least  some  of  them,  toothed  or  pinnati- 
fid. 
Basal  leaves  only  dentate  or  crenate. 

Plants  more  or  less  tufted 

Plants  usually  solitary  (not  tufted) 
Basal  leaves,  or  some  of  them,  more  or  less  pinnatifid. 
At  least  some  of  the  tomentum  persisting. 

Some  of  the  basal  leaves  simple  and  serrate  or, 
if  pinnate,  the  terminal  lobe  much  the  larg- 
est        

All  of  the  basal  leaves  pinnately  toothed    . 
All  of  the  tomentum  wanting  at  maturity 
Stems  and  leaves  glabrous,   or  slightly  floccose  when 
young  only. 
Rays  present. 

Heads  several  to  many. 
Leaves  fleshy-thickened. 
Basal  leaves  tapering  gradually  to  the  petiole, 
variously  toothed        ..... 
Basal  leaves  abruptly  contracted  into  the  petiole, 
some  of  them  deeply  toothed  or  pinnately 
lobed. 
Upper  leaves  sessile  by  an  enlarged  base 
Upper  leaves  not  dilated  at  base  . 

Leaves  thin . 

Heads  solitary  (rarely  two) 

Basal  leaves  cordate,  oval,  or  obovate. 
Basal  leaves  larger  than  the  others 
Basal  leaves  small  and  soon  deciduous  . 
Basal  leaves  obovate  to  oblanceolate,  never  cor- 
date. 
Stem  leaves  closely  pinnatifid 
Stem  leaves  with  few  short  broad  pinnae 

Rays  wanting 

Leaves  equable  in  size  and  distribution. 
Leaves  pinnately  or  bipinnately  toothed 
Leaves  with  few  to  many  linear-filiform  lobes. 
Plants  more  or  less  permanently  tomentose   . 
Plants  glabrous  or  soon  glabrate. 
Most  of  the  leaves  pinnately  divided 
Most  of  the  leaves  linear-entire         .... 
Annual,  often  a  weed 


14.  S.  glaucescens. 
17.  S.  perplexus. 


18.  S.  atratus. 

19.  S.  altus. 

20.  S.  canus. 


21.  S.  wemeriaefolius. 

22.  S.  perennans. 

23.  S.  petrocallis. 


20.  S.  canus. 


24.  S.  Nclsonii. 

25.  S.  Fondleri. 


26.  S.  plattensis. 
25.  S.  Fendleri. 

27.  S.  uintahensis. 


28.  S.  Rydbergii. 


29.  S.  crocatus. 

30.  S.  cymbalarioides. 
27.  S.  uintahensis. 

31.  S.  subnudus. 


32.  S.  pseudaureus. 

33.  S.  longipetiolatus. 


34.  S.  Balsamitae. 

35.  S.  mutabilis. 

36.  S.  discoideus. 


37.  S.  eremophilus. 

38.  S.  filifolius. 

39.  S.  Riddellii. 

40.  S.  spartioides. 

41.  S.  vulgaris. 


1.  Senecio  Bigelovii  Gray,  Pacif.  R.  R.  Rep.  4:  111.  1857.  Robust,  4-8 
dm.  high,  leafy  nearly  to  the  racemiform  or  simply  paniculate  inflorescence,  at 
length  glabrate :  leaves  elongated-oblong  to  lanceolate,  denticulate  or  dentate, 
acute  or  acuminate;  the  radical  and  lower  cauline  1-2  dm.  long,  abrupt  at 
base  and  naked-petioled,  or  tapering  into  a  winged  petiole  or  partly  clasping 
base;  the  upper  cauline  lanceolate  with  partly  clasping  base:  heads  rayless, 
nodding,  in  small  plants  few  or  solitary.  S.  contristatus  Greene,  PI.  Baker. 
3:  24.  1901;  S.  chhranthus  Greene,  Pitt.  4:  118.  1900 .-^In  the  mountains  of 
southern  Colorado,  and  in  adjacent  New  Mexico  and  Arizona. 

la.  Senecio  Bigelovii  Hallii  Gray,  Proc.  Phila.  Acad.  67.  1863.  Leaves 
almost  all  lanceolate,  more  or  less  woolly-pubescent,  hairs  articulated*  cau- 
line leaves  all  sessile  or  the  lowest  contracted  into  a  winged  petiole:  heads 
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few-severaL  rarely  solitary.    (5.  9copuUna  Greene,  L  e.  117.) — ^In  the  motm* 
tains  of  Colorado  and  southern  Wyoming.  ' 

2.  Senedo  cemtttis  Gray,  Am.  Joum.  ScL  33:  239.  1862.  Quite  ^abroos, 
4-8  dm.  high:  leaves  lanceolate  or  the  larger  obkmg-laneeolate,  entire,  dea- 
tknilate,  rarely  with  a  few  scattered  coarser  teeth,  all  tapoing  at  base  into  a 
barely  margined  peti<^,  or  the  upper  into  a  narrowed  not  claspmg  base:  heads 
several  or  numerous  in  the  panicle,  most  of  them  decidedly  nodding:  flowers 
pale  yellow.  (S.  pudicus  Greene,  1.  c.  118;  S.  accedent  Greene,  Er^rthea 
3:  105.  1895,  probably.) — In  the  mountains  of  Colorado  and  New  Mexico. 

3.  Senecio  amiriectens  Gray,  1.  c.  240.  Lightly  floccoee-wooUy  at  first,  soon 
glabrate,  2-3  dm.  high,  few-several-leaved,  terminated  by  1  or  2  kmg- 
pedunculate  nodding  heads:  leaves  denticulate  to  conspicuously  and  diarf^ 
dentate;  the  radical  obovate  to  spatulate,  tapoing  into  a  winged  petic^;  the 
cauhne  as  large  or  larger,  oblong  or  narrower,  naif-clasping  or  more,  the  upper 
by  a  broad  base :  involucre  dark-pubescent,  15-20  mm.high,  of  linear  bracts  and 
a  few  loose  calyculate  ones:  rays  linear,  2  cm.  or  more  long,  acute  or  acutely 
2-3-toothed  at  tip. — ^Alpine  and  subalpine  region;  mountains  of  Cokwado. 

4.  Senecio  Hofanii  Greene,  Pitt.  4:  120.  1900.  Conmionly  1-2  dm.  hi^^ 
the  stoutish  stems  mostly  several  from  a  branching  rootstock,  leafy  at  base 
only,  the  pedimculiform  stem  with  only  1  or  2  reduced  leaves;  herbage  ap- 
pearing ^brous,  minutely  hirtellous  at  base  of  involucre,  on  the  peduncles, 
and  occasionally  the  leaf-margins:  leaves  ovate  to  obovate  and  oblong- 
lanceolate,  callous-dentate  ch*  denticulate,  5-10  cm.  lc»ig,  on  petioles  nearly  as 
long:  heads  1-5,  large  and  nodding:  rays  20  nmi.  long  or  more,  5-7-nerved. 
(S.  pagosanus  Heller,  Muhl.  1:  7.  1900;  S.  laetucinus  Greene,  1.  c.  121.  1900, 
not  S.  laetucinus  Greene,  Erythea  3:  223.  1893. 1.  c.) — In  the  alpine  regions 
of  Colorado. 

5.  Senecio  taraxacoides  (Gray)  Greene,  L  c.  119.  Dwarf,  the  leafy  and 
usually  monocephalous  stem  only  5-8  cm.  high,  erect  from  an  erect  rather 
stout  and  fleshy  rootstock;  herbage,  the  involucre  excepted,  permanently 
arachnoid-tomentulose:  leaves  3-5  cm.  long,  more  or  less  runcinate-pinnatifid, 
the  whole  leaf-margin  conmionly  revolute:  head  only  horizontally  nodding; 
involucre  dark  green,  glabrous  except  for  a  few  white  arachnoid  hairs:  rays 
10-14  mm.  long,  light  yellow,  4-nerved. — Alpine  in  the  Colorado  mountains. 

6.  Senecio  Soldanella  Gray,  Proc.  Acad.  Phila.  67.  1863.  Apparoitly 
glabrous  from  the  first,  8-14  cm.  high,  somewhat  succulent:  leaves  mostly 
radical  and  long-p|etioled,  round-reniform  to  ^|)atulate-obovate,  denticulate 
or  entire;  the  cauline  1,  or  2,  or  none:  head  sohtary,  erect,  18-25  mm.  high; 
involucral  bracts  lanceolate  and  a  very  few  calyculate  ones:  rays  6-10,  obkmg, 
7-10  mm.  long. — High  alpine,  in  the  mountains  of  Colorado. 

7.  Senecio  carthamoides  Greene,  1.  c.  122.  Stems  tufted,  decumbent,  and 
becoming  leafless  below,  the  whole  plant  1-3  dm.  high:  leaves  variously  obo- 
vate and  obovate-oblong,  commonly  4-5  cm.  long  or  more,  sessile  by  a  broad 
somewhat  hastate  and  clasping  base,  the  margin  coarsely  and  doubly  dentate, 
the  teeth  callous-tipped:  heads  10-14  nmi.  high,  erect,  subcampanulate,  either 
very  short-peduncled  or  subsessile  and  scarcely  exceeding  the  subtending 
foliage,  few-many:  rays  short,  not  as  long  as  the  diameter  of  the  head:  aebenes 
short,  canescent  with  a  minute  strigillose  pubescence.  S.  Fremontii.  (5. 
bliloides  Greene  and  S.  invenustus  Greene,  1.  c.  123  A  124.) — Among  the  rodcB 
in  alpine  stations;  Colorado. 

8.  Senecio  Fremontii  T.  &  G.  Fl.  2:  445.  1842.  Very  near  the  preeedin& 
smaller,  the  stems  persistently  leafy  to  the  base:  leaves  smaller,  relative^ 
broader,  often  oval  to  orbicular:  heads  on  longer  peduncles  distinctly  sur- 
pa-ssing  the  foliage.  (S.  Fremontii  occiderUalis  Gray  in  part,  not  S.  oceida^ 
talis  Greene,  1.  c  which  is  a  plant  of  Nevada  and  California;  8.  ocddenialu 
Totundat^xs  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  438.  1900.)— ffi^  mountains; 
northwest  Wyoming  and  in  Idaho  and  Montana. 

9.  Senecio  triangularis  Hook.  Fl.  Bot.  Am.  1:  332.  18^1.  Rather  stout, 
glabrate;  stem  simple,  6-15  dm.  high,  bearing  several  or  somewhat  nameroos 
heads  in  a  corymoiform  op^i  cyme:  leaves  all  more  or  less  petioled  and 
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thickly  dentate,  deltoid-lanceolate  or  the  lower  triangular-hastate  or  deltoid- 
cordate  and  the  uppermost  lanceolate  with  cuneate  base:  heads  about  12  mm. 
high;  involucre  campanulate,  mostly  25-30-flowered,  the  oblong-Unear  rays 
&-12.  (5.  soZiens  Rydb.  Bull.  Torr.Bot.  Club  24:  298.  IS97 ;  S,trigonophyUu8 
Greene,  Pitt.  3:  106.  1896.) — Wet  places  in  the  mountains  of  our  range 
and  westward  to  the  coast  States. 

10.  Senecio  serra  Hook.  1.  c.  333.  Strict,  7-12  dm.  high,  very  leafy,  com- 
monly branching  at  summit,  and  bearing  nimierous  corymbosely  paniculate 
smaller  heads:  leaves  8-14  cm.  long,  all  lanceolate  and  tapering  to  both 
ends,  sessile  by  a  narrow  base,  or  the  lowest  short-petioled,  usually  with  the 
whole  margin  thickly  serrate  or  serrulate  with  very  acute  saUent  teeth:  in- 
volucre oblong-campanulate,  20-30-flowered :  rays  5-8,  oblong-linear.  {S, 
ajidinua  Nutt.  Trans.  Am.  Phil.  Soc.  7:  409.  1841;  S.  serra  integriuscvlus 
Gray.  Syn.  Fl.  1 :  387.  1886.) — Along  streams,  middle  elevations  and  upward; 
Northern  Wyoming,  northward  and  westward. 

lOo.  Senecio  serra  admirabilis  (Greene)  A.  Nels.  Not  constantly  separable 
from  the  species,  usually  of  more  vigorous  growth  and  with  fewer  ana  larger 
heads  but  these  often  40  or  more.  {S.  admirabilis  Greene,  Erythea  3:  23. 
1895.) — In  the  mountains  of  Colorado  and  southern  Wyoming. 

11.  Senecio  crassulus  Gray,  Proc.  Am.  Acad.  19:  54.  1883.  Stems  2-4  dm. 
high,  glabrous,  5-7-leaved,  bearing  3-8  pedunculate  rather  large  and  thick 
heads:  leaves  oblong-lanceolate,  apiculate-acute,  5-21  cm.  long;  the  radical 
and  lowest  cauline  spatulate  or  obovate-oblong,  narrowed  into  a  short-winged 

Setiole;  the  upper  sessile  by  partly  clasping  or  decurrent  base:  involucre  40-50- 
owered,  of  12  fleshy-thickened  but  thin-edged  bracts,  the  base  also  thick-, 
ened,  the  whole  becoming  conical  and  many-angled  in  fruit:  rays  about  8. 
(S.  semiamplexicauLis  Rydb.  Mem.  N.  Y.  Hot.  Gard.  1:  440.  1900;  S.  lapaihi- 
f alius  Gfeene,  PI.  Baker.  3:  25.  1901.) — In  the  mountains  of  our  range. 

12.  Senecio  rapifolius  Nutt.  Trans.  Am.  Phil.  Soc.  7:  409.  1841.  Stem 
rather  low,  only  2-4  dm.  high:  leaves  ovate  or  oblong,  very  sharply  and  un- 
equally dentate  throughout,  somewhat  fleshy;  the  radical  tapering  into  a 
petiole;  the  cauline  clasping  by  a  broad  subcordate  base:  heads  numerous, 
cymose-paniculate,  only  5-6  mm.  high,  always  rayless,  about  15-flowered. — 
Middle  elevations  on  the  eastern  slope  of  the  Rocky  Mountains. 

13.  Senecio  hydrophilus  Nutt.  1.  c.  Very  glabrous  and  smooth,  tall, 
strict  and  simple-stemmed,  with  a  cluster  of  coarse  fibrous  roots,  5-15  dm. 
high:  leaves  fleshy-coriaceous,  all  entire  or  barely  denticulate,  mostly  lanceo- 
late; the  radical  oblanceolate  and  stout-petioled,  sometimes  3  dm.  long;  the 
upper  cauline  sessile  or  partly  clasping:  heads  nimierous  in  a  branching  cyme; 
bracts  8-12:  disk-flowers  15-30:  rays  3-6  and  small,  or  none.  (*S.  hydrophv- 
hides  Rydb.  1.  c.  441.) — In  wet  or  partially  flooded  grounds;  throughout  our 
range  and  northward  and  westwara. 

14.  Senecio  glaucescens  Rydb.  1.  c.  The  short  caudex  with  a  cluster  of 
fibrous  roots,  glabrous  or  at  first  slightly  hairy;  stem  2-7  dm.  high,  striate, 
shining,  often  tinged  with  red:  basal  leaves  and  lower  stem  leaves  5-10  cm. 
long,  spatulate  or  oblanceolate  or  even  oval,  callous,  dentate  or  very  rarely 
Bubentire,  acute  or  obtuse,  with  a  distinct  winged  petiole,  rather  thick  and 
often  somewhat  glaucous;  upper  stem  leaves  reduced,  lanceolate  and  sessile: 
cyme  corymbiform;  heads  about  1  cm.  high;  bracts  linear-lanceolate,  acute, 
with  conspicuous  black  tips:  rays  about  8  mm.  long:  achenes  oblong-cylindric, 
glabrous.  (*S.  exaltaius  Nutt.  1.  c.  as  to  our  range;  S.  Flintii  Rydb.  Bull.  Torr. 
Bot.  Club33:  157.  1906.)— Colorado  and  Utah  to  Montana  and  Idaho. 

15.  Senecio  anacletus  Greene,  Pitt.  4:  307.  1901.  Stem  3-6  dm.  high,  from 
a  short  rootstock  or  caudex:  leaves  thickish  and  firm;  the  radical  obovate 
to  oblong,  obscurely  veiny,  mostly  acute,  numerously  denticulate,  5-15  cm. 
long,  tapering  into  shorter  wing-margined  petioles;  the  cauline  sessile,  few 
and  oblong-lanceolate,  or  commonly  only  1  or  2  small  and  bract-like  ones  sub- 
tending the  rather  few-headed  branches  of  the  cyme:  heads  10-12  mm.  high; 
involucral  bracts  linear:  rays  6-10,  conspicuous.  (<S.  microdontus  Heller,  Bull. 
Torr.  Bot.  Club  24: 497. 1897.) — Southern  Colorado,  New  Mexico,  and  Arizona. 
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16.  Senedo  integerriiiiiis  Xutt.  Gen.  2:  165.  1S18.  8tem  fiimple,  stiiet, 
3-5  dm.  higjb:  leaves  somewhat  fleshy,  whdly  ^Ukbroos  and  entire;  the  lover 
obkxis-laiiMolate  or  ekmgated-obloiij;;  the  upper  beeoming  graduallj  mnch 
redueed  and  linear-knceolate:  heads  few,  mostly  in  a  sraple  eorymb  or  in  a 
Bubumbdlate  e3rme,  medium  sixe  with  rather  eoo^iciKMis  rays;  bracts  <d 
the  iDYotaere  narrow. — This  speaes  seems  to  occur  in  just  the  form  ori^naliy 
efaaraeterixed,  and  whoi  thus  limited  it  is  a  f^ant  of  the  j^ains  regioa  adjaeent 
to  the  ^  Great  Bend  "  of  the  Missouri,  hence  scaroelT  in  oar  rutge. 

17.  Senedo  per^erus  A.  Xels.  BulL  Torr.  Hot.  Club  27:  271.  1900.  Root- 
stock  short,  with  numerous  semifleshy  roots;  the  single  stem  ei«et,  rather 
stout,  2.5-5  dm.  high,  loosely  arachnoKi  or  floccoee-wot^y  when  young  as  are 
also  the  leaves,  becoming  glabrate  but  usually  some  of  ibe  woolly  hws  per- 
Bsting  even  at  maturity,  rather  leafy  below:  leaves  oitire  or  dptitimmie, 
often  cri^>ed  on  the  margin;  the  lower  leaves  oblanoeolate  or  broader  or 
t^iering  uniformly  to  both  ends,  mostly  obtuse,  5-10  cm.  long,  the  marj^ned 
p^ole  usually  sfa^xter  than  the  blade;  the  middle  leaves  meetly  seasale  and 
narrower;  the  uppermost  small  and  bract-like:  heads  several  (8-15),  in  a 
eymose  ccHymb,  10-12  nmi.  high,  the  central  peduncles  very  short,  the  lower 
or  outermost  ^on gating  and  olten  overtc^ping  the  others;  the  rays  eoDspic- 
Qous,  few  (5-10) ;  the  involucral  bracts  lin^,  black-ti|^>ed,  about  7  mm.  laxg: 
achenes  brownish,  finely  striate,  glabrous,  linear,  eqimling  or  longer  than  the 
fine  soft  pappus.  5.  Ivugens  of  the  Manual  and  of  Gray's  Syn.  FL,  in  large  part. 
{S.  oolumbtanus  Rydb.  in  Fl.  CoL,  not  S.  oolumbuavu*  Greene,  of  which  8. 
airiapiculatus  Rydb.  is  a  synonym.) — ^Exceedingly  eoomion  at  middle  ele- 
vations in  our  range. 

17a.  Senedo  perpkxns  dispar  A.  Nels.  Merely  one  of  the  man^  fonns 
of  this  variable  q>ecie5,  characterized  by  its  somewhat  greater  eise,  the 
somewhat  longer  and  slend^  petioles,  and  the  striking  inequality  in  the  length 
of  the  rays  <rf  the  subumbellate  cyme.  {S.  dispar  A.  Nels.  L  c.  ^2;  S.  Hookeri 
Rydb.  in  Fl.  Col.,  not  of  Gray.) — Same  range  as  species. 

18.  Senedo  atratus  Greene,  Pitt.  3:  105.  1896.  Stems  several  or  many, 
tufted,  decumbent  at  base,  stouti^  3-6  dm.  high,  leafy  up  to  the  dense 
eomporund  oorymbiform  cyme  of  small  heads;  herb^ige  finely  tomentoee  even 
in  maturity:  radical  leaves  1.5-2.5  dm.  long,  oblaiM^olate,  aewtish,  dentate 
or  denticulate,  those  <rf  the  stem  smalls-  and  gradually  diminidied  in  aae 
toward  the  inflorescence:  bracts  of  the  narrow  involute  only  8  or  10,  finn, 
oblong,  obtuse,  either  wholly  black  or  the  inno*  ones  with  blackened  mid- 
vein  and  tip:  rays  few  or  none;  disk-eorollas  salmon-ec4or:  acheoes  greenidi, 
^abrous;  pappus  firm,  persstent.  S.  lugens /oUosub  in  part.  (5.  wuU^Ufnu 
Greene,  Pitt.  4:  116.  1900.) — In  the  mountains  of  O^orado. 

19.  Senedo  altus  Rydb.  Mem.  X.  *¥.  Bot.  Gaid.  1:  443.  1900.  Stems 
6-10  dm.  hi^  striate,  sp»aringly  woolly  whai  young,  leafy  below:  basal  IratTCB 
2-3  dm.  long,  rather  fimi,  oblanoeolate,  tapcsing  into  a  winged  petiole,  eed- 
uately  dentate,  more  or  less  woolly  wh^  young;  Iowa*  stem  leaves  sindlar, 
smaller,  short-p^etioled  or  subsessile,  the  upper  much  reduced,  brac^^lDe, 
linear-lanceolate,  distant:  heads  in  a  contrsbcted  corymbiform  cyme,  about 
1  cm.  hi^;  bracts  linear,  rather  thick,  brownish  and  tipped  with  bbdk:  rays 
about  8  nmi.  long:  achenes  hi^idulous,  e^>ecially  cm  the  an^es,  dftort.  S. 
Iwgens  f<AM«\Li  in  part. — Wet  nieadows  at  middle  altitudes;  Wyonung;  Man- 
tana,  and  Idaho. 

20.  Senedo  canus  Hook.  FL  Bor.  Am.  1:  333.  pL  116.  1834.  Pexomial, 
densely  and  persistently  white-tomentose  to  the  inflorescaiee;  stems  Mender, 
usuaUy  tufted,  1-3  dm.  high:  basal  and  lower  leaves  ^latulate  or  oval,  entire, 
or  rarely  somewhat  repand,  very  obtuse,  3-5  cm.  kmg,  narrowed  into  petioles; 
upper  leaves  oblong  or  spatulate,  obtuse  or  acute,  mostly  sessile,  smaller,  en- 
tire or  dentate:  heads  several  or  numerous,  10-14  nun.  broad,  nsoally  dender- 
peduncled ;  involucre  campanulate,  or  at  first  short-cylindric :  tlie  braete  linear- 
lanceoiate,  acute,  sparingly  tomentose  or  glabrate,  usually  with  no  cxtenor 
smaller  ones:  rays  8-12:  achoies  glabrous,  at  least  bekrw.  (S.  RoMhamrii 
Rydb.  BulL  Torf.  Bot.  Oub  33:  158.  1906;  8.  HaweOii  Giwne,  BdL  Tmx. 
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Bot.  Club  8:  98.  1881.) — Dry  hills;  Colorado  to  Montana  and  far  northwest- 
ward. 

20o.  Senecio  canus  Purshianus  (Nutt.)  A.  Nels.  Usually  lower,  more 
densely  tufted,  and  the  leaves  largely  linear.  {S.  Purshianus  Nutt.  Trans. 
Am.  Phil.  Soc.  7:  412.  1841.) — ^Dry  slopes  and  ravines;  Colorado  to  Montana 
and  Oregon. 

21.  Senecio  werneriaefolius  Gray,  Proc.  Am.  Acad.  19:  54.  1883.  Woolly 
and  canescent,  tardily  glabrate:  leaves  thick  and  coriaceous,  tapering  into  a 
petiole,  crowded  on  the  multicipital  caudex,  quite  entire,  erect  or  ascending, 
spatulate-linear  (5-8  cm.  long,  mcluding  the  petiole-Uke  base)  to  elongated- 
oolong  and  short-petioled,  the  margins  sometimes  revoiute:  scape  about  1  dm. 
high,  rather  stout,  bearing  2-8  heads,  which  are  8-10  mm.  high:  rays  10-12, 
oblong,  3-4  mm.  long,  rarely  few  or  wanting. — Alpine;  mountains  of  Colorado. 

22.  Senecio  |>erennans  A.  Nels.  1.  c.  Caespitose  in  habit  or  surcuiose- 
spreading,  forming  large  mats;  stems  simple,  1-2  dm.  high:  leaves  crowded 
on  the  crowns  of  the  caudex  and  at  the  base  of  the  scapose  stems,  of  2 
forms;  the  larger  narrowly  elUptic  to  oblong,  2-4  cm.  long,  obtuse  or  acute  or 
more  rarely  3-toothed,  tapering  into  a  petiole  as  long  as  the  blade  or  longer, 
nearly  glabrous  at  flowering;  the  smaller  leaves  tomentose,  interspersed  bract- 
Uke  among  the  larger  ones;  bract-like  leaves  of  the  scape  small,  hnear  from  a 
broad  tomentose  base:  heads  3-8,  or  rarely  only  1  or  2,  cjmaose-corymbose, 
the  terminal  one  overtopped  by  most  of  the  others,  9-12  mm.  high:  rays  5-9, 
oblong-elliptic,  5-7  mm.  long:  achenes  glabrous. — ^Moist  places  on  cafLon 
sides;  Wyoming  and  Colorado,  at  middle  elevations. 

23.  Senecio  petrocallis  Greene,  Pitt.  4:  116.  1900.  Glabrous  or  early  gla- 
brate: leaves  orbicular-obovate  or  oval  (7-14  mm.  long)  to  cuneate-oolong, 
entire  or  3-7-crenate-tOothed  at  the  broad  summit,  abruptly  petioled:  scapes 
3-10  mm.  high,  bearing  sohtarv  or  several  clustered  heads,  which  are  8-10 
mm.  high:  rays  6-10,  golden-yellow,  5-6  mm.  long.  S.  petraeus. — High  alpine 
throughout  our  range. 

24.  Senecio  Nelsonii  Rydb.  1.  c.  26:  483.  1899.  Many-stemmed  from  a 
densely  tufted  caudex  whose  numerous  branches  are  reduced  to  short  leafy 
crowns,  green  and  becoming  glabrate,  the  thin  tomentum  in  part  deciduous: 
leaves  numerous,  crowded  on  the  crowns,  and  several  on  the  stems,  oblong, 
lanceolate,  or  oblanceolate,  pinnately  toothed  to  deeply  lobed  or  sometimes 
divided  nearly  to  the  midrib;  the  segments  obtuse  or  acute,  often  incisely 
toothed;  stem  leaves  slightly  reduced  upward:  stems  2-4  dm.  high,  simple, 
terminating  in  a  crowded  corymbose  cjmae,  the  upper  pedicels  subimibellate: 
heads  7-10  mm.  high;  calyculate  bracts  small,  only  1  or  2:  rays  few  (6-12), 
rather  large:  achenes  brown,  glabrous,  distinctly  striate,  2-3  mm.  long.  (S. 
rosvlatus  Rydb.  1.  c.  27:  188.  1900.)--Gravelly  banks  and  slopes;  Wyoming 
and  Colorado. 

25.  Senecio  Fendleri  Gray,  PI.  Fendl.  108.  1848.  Very  canescent  with 
floccose  wool,  the  stem  in  part  and  the  leaves  on  the  upper  surface  becoming 
glabrate  in  age;  stem  solitary  or  few  from  the  crown,  erect,  2-5  dm.  high: 
leaves  rosulate  on  the  crown  and  scattered  on  the  stem,  generally  all  of  them 
sinuate  or  pectinate-dentate,  but  the  lower  often  barely  sinuate:  heads  several, 
in  corymbose  cyme:  rays  6-9,  usually  less  than  1  cm.  long:  achenes  glabrous. 
[S.  salicinus  and  S.  canovirens  Rydb.  Bull.  Torr.  Bot.  Club  27:  186  &  187. 
1900;  S.  lanatifolius  Osterh.  Bull.  Torr.  Bot.  Club  32:  612.  1905  (?).  The 
last  has  been  collected  but  once  and  the  specimens  look  as  if  they  might 
be  abnormal.]— Southern  Colorado,  New  Mexico,  and  probably  Arizona. 

26.  Senecio  plattensis  Nutt.  1.  c.  Perennial,  more  or  less  densely  and 
persistently  tomentose  or  woolly-canescent;  stems  rather  stout,  solitary,  or 
sometimes  tufted,  3-4  dm.  high:  basal  leaves  oval,  ovate,  or  oblong,  some  or 
all  of  them  more  or  less  pinnatifid,  with  the  terminal  segment  much  larger 
than  the  lateral  ones,  crenulate  or  dentate,  long-petioled:  heads  several  or 
numerous,  compactly  or  loosely  corymbose,  conspicuously  radiate. — In  the 
eastern  part  of  our  range  to  the  Missouri. 

27.  Senecio  uintahensis  A.  Nels.    Perennial  from  a  short  caudex^  which  is 
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often  bnnAed  at  snmmit,  eeoenOj  eariy  ^bbnte  throo^iODt;  stenw  few  or 
maQT  and  tnftod,  2-4  dm.  high:  leaves  crovded  on  ihs  erowufi,  nthca-  remote 
on  tne  fitems,  1  jntely  pmnatifid,  the  lobes  cftlier  obtoaefy  or  acutei j  and 
iiregalaiiy  tootiied:  heads  few  to  many  in  a  eorymbose  cvnie,  S-LO  mm.  high; 
ealTealate  t»aet6  small,  few  or  wanting:  arhtmes  g|ai»>oas.  (5.  StUomu 
niiUihengU  A.  Xels.  L  c.  26:  484.)  Oosdy  allied  to  5.  mvltilobahu  T.  ^  G. 
PL  FendL  109.  1848,  which  is  a  winter  aninwl  or  bJenfiiai,  extending  from 
Borathem  Utah  to  Anxona  aiKi  weGtem  Texas. — ^Western  Colorado  and  eastern 
Utah  to  Wyoming  and  Idaho. 

28.  Senccio  R  jdbergn  A.  Xds.  Sinq^  and  giabrous  perennial  with  a  TCfy 
short  eaodex;  stem  2-3  cm.  high:  basal  leaves  oblaneeolate,  thi^  and  some- 
what fkeehy,  with  the  petiole  abont  as  kmg  as  the  blade,  dentate  or  snbentiie; 
lower  stem  leaves  spatulate,  with  a  winded  pet^le,  eoaraely  dentate;  upper 
stem  leaves  sessile,  with  an  amieled  base,  lobed  with  trtangnbr  or  trJangnhr- 
laneeolate  lobes,  acute:  cyme  eorymbose  and  rather  dense;  heads  abooi  8  mm. 
hi^;  bracts  alxnit  15,  arate,  the  laneeolate  ones  few,  laneeolate:  aclicne 
striate,  g^rons:  rays 4-5  mm.  long.  {S./vlgemM  Rydb.  L  c.  177,  not  S./tilgefu 
Nichols.) — lliixmghofat  the  mountains  of  northern  Wyoming  into  Idaiio  and 
Montana. 

29.  Seneck>czocatiisRydb.Lc.24:299.  1897.  A  ^abrxyus  perennial  with  a 
Aori  erect  rootstock;  ston  1.5-3  dm  high:  basal  leaves  2-3  cm.  km^  obovate 
or  ^ntulate,  creoate  or  subentire,  with  a  winged  pedde;  lower  stem  leaves 
similar,  but  with  broader  winged  petioles  which  are  somewhat  aurided  at  the 
base,  or  else  obkmg  without  distmctkm  between  blade  and  pe^tkAt  and  then 
mwe  auricied;  uj^>er  stem  leaves  ovate  or  tnangolar,  with  very  large  and 
large-toothed  auncles:  cyme  small  and  eompaet  with  heads,  wiudi  are  8-10 
mni.  high;  bracts  about  20,  linear:  rays  7-8  mm.  long,  ^»ange  to  pale  yeOow: 
achenes  striate,  glabrous.  S.  aureru  croceuB.  {S.  dimorphoph^ru  Greeoe, 
Pitt.  4:  109.  1900;  S.  tuderodaxv*  Greene,  ace.  to  Rydb.  FL  CoL)— Cokirado 
and  Wv<Mning. 

30.  Senedo  cymbalarioides  Nutt.  Trans.  Am.  FhiL  Soc.  7:  412.  1811. 
dosdy  allied  to  the  preceding,  generally  Iowa*  but  sometimes  4  dm.  high: 
radical  leaves  thickish,  obovate,  euneate-spatulate  and  oval,  the  petioles  not 
wing-margined,  and  the  upps-  leaves  not  auiicled-dasping:  corymb  of  few  or 
numerous  heads  with  rays  varying  from  yelkrw  to  orange:  achenes  angled, 
glabrous.  S.  aureus  borehlU.  (5.  Jone^^  S.  giibmnoatus,  S.  oadidtvis  Rydb. 
L  c.  179  A  ISO,  and  S.  oodes  Rvdb.  L  c.  33:  158  aeem  to  be  impoa^le  to* dis- 
criminate sattsfactori]y.} — In  tne  mountains  of  our  range. 

31.  SeneciosiibnodtisDC.  Prodr.  7:  428.  1837.  Very  glabrous  throu^kmt; 
stems  often  decumbent  at  base,  am|^,  dender,  1-3  dm  high,  nearly  Ipaflpfls 
above  and  usually  bearing  a  Fangie  bead:  radical  leaves  oboTate,  slender- 
petioled,  coarsely  dentate ;  the  caulme  very  few,  sessile,  oblong  to  linear,  ihcifffd 
or  somewhat  pinnatifid:  involuCTe  c^>en-eampanulate,  8-10  nmi.  high,  of  linear- 
acute  bracts:  ra%'5  8-12,  elongated-obkmg:  achenes  ^abrous,  striate.  5. 
aureus  tswfmydui.  fS.  «o?<iiantx«  Rydb.  Iklem.  X.  Y.  Bot-(isiixl.  1:  444.  1900.) — 
In  marshv  grounds:  from  Wvoming  and  Montana  to  California  and  Oregon. 

32.  Senecio  psetidamieus  Rydb.  BulL  Torr.  Bot.  Hub  24:  298.  I>j97. 
Perennial  from  a  creeping  rootstock,  jjerfectly  ^abrous  except  the  tips  of 
the  bracts;  stem  5-8  dm.  high:  basal  leaves  bftsadly  ovate,  someviiat  cordate 
at  the  base,  serrate,  4-7  cm.  kmg.  Icmg-|)etk4ed;  stran  leaves  nnire  or  las 
laciniate  at  the  base,  the  upper  seiffale:  infloreseenoe  ccaymbose,  flat-topped, 
of  S  or  nK»e  heads  about  8  mm.  high :  bra^^ts  linear;  rays  ofange,  alxrat  8  mm. 
long.  S.  aureus.  (S.  pUthjlobug  Rvdb.  1.  c.  27:  181;  S.  HarUanJus  HeUcr. 
Bull.  Torr.  Bot.  Oub  26:  622.  1899.)— B^^aong  the  true  5.  aureus  throng 
out  our  range. 

33.  Senedo  longipetiolattis  Rydb.  1.  c.  176.  A  tall,  simple,  perfectly 
glabrous  perennial,  with  a  Ehort,*ereet  rootstock;  stem  ^riet,  3-^  dm.  hi^ 
terete:  basal  leaves  oblancecJate,  5-12  cm.  long,  with  a  lender  petiole,  ser- 
rate to  subentire:  lower  stem  leaves  similar;  the  u|^er  reduced,  lanceolate, 
fiesEiley  fiharply  serrate  or  laoniate-dentate,  often  aanded  at  tiie  bmae:  cyme 
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dense,  corymbiform;  heads  8-9  mm.  high;  bracts  about  20,  linear,  acute,  the 
calyculate  ones  few,  minute:  rays  dark  orange,  4-7  mm.  long,  S-l-nerved: 
'achenes  angled,  glabrous.    CS.  pyrrhochrotis  Greene,  PL  Baker^  3:  24.  1901; 
S,  Tracui  Rydb.  1.  c.  33:  159.)— Wyoming  and  Colorado. 

34.  Senecio  Balsamitae  Muhl.  Willd.  Sp.  PI.  1999.  1804.  Light  or  yellowish- 
green  slender  perennial,  in  age  glabrate  or  slightly  floccose  at  the  base  of  the 
leaves;  stem  3-4  dm.  high,  striate,  pale:  basal  leaves  3-8  cm.  long,  obovate  or 
broadly  oval,  generally  tapering  into  the  petioles,  but  sometimes  truncate  at 
the  base,  obtuse,  crenate  or  Annate,  light  greerf;  lower  stem  leaves  oblanceolate 
in  outline  and  petioled;  the  upper  lanceolate  or  linear  in  outline  and  sessile;  all 
deeply  pinnatifid  with  narrow  oblong  or  hnear  segments:  cymes  corymbiform; 
heads  7-8  mm.  high;  bracts  hnear,  acute;  calyculate  ones  few,  hnear,  small 
and  crisped:  rays  yellow,  about  6  mm.  long:  achenes  hispid-puberulent  on  the 
angles.  S.  aureus  Balsamitae.  (S.  flavulus  Greene,  Pitt.  4:  108.  1900;  S. 
flavovirens  and  S,  aurellv<s  Rydb.  1.  c.  181  &  182.) — ^Across  the  continent;  ours 
thought  by  some  to  be  distinct;  if  so,  the  name  S.  flavulus  will  stand. 

35.  Senecio  mutabilis  Greene,  1.  c.  113.  Stems  in  a  small  dense  tuft,  erect 
or  ascending,  1-3  dm.  high;  pubescence  varied,  from  tomentulose  or  loosely 
floccose-hoary  to  almost  or  quite  wanting:  leaves  obovate-spatulate  to  broadly 
linear  or  lanceolate,  nearly  entire  or  serrate  to  sinuately  or  pectinately  or 
even  somewhat  lyrately  pinnatifid,  the  apex  often  tridentate:  heads  few  to 
many,  8-10  mm.  high,  the  involucres  glabrous:  rays  mostly  tridentate  and 
4-nerved,  light  yellow  to  nearly  orange-color.  S.  aureus  compactu^.  (S.  com- 
pactus  Rydb.  Mem.  Torr.  Bot.  Club  5:  342.  1893,  not  S.  compactus  Kirk;  S. 
oblanceolatus  and  S.  tridenticulatus  Rydb.  Bull.  Torr.  Bot.  Club  27:  175  &  176. 
1900;  S.  condensaius  Rydb.  Fl.  Col.,  not  S.  condensaius  Greene,  which  is  a 
plant  of  the  Blue  Mountains,  Washington.) — Wyoming  to  New  Mexico  and 
Utah. 

36.  Senecio  discoideus  (Hook.)  Brit.  111.  Fl.  3:  479.  1898.  Perennial, 
glabrous  except  for  small  tufts  of  wool  in  the  axils  of  the  lower  leaves;  stem 
rather  stout,  3-6  dm.  tall:  basal  leaves  oval  to  ovate,  obtuse,  thin,  sharply 
dentate,  abruptly  narrowed  into  petioles  longer  than  the  blade;  stem  leaves 
few,  small,  more  or  less  laciniate:  heads  few  or  several,  slender-peduncled, 
corymbose;  bracts  of  the  involucre  narrowly  linear,  6-10  mm.  long:  rays 
usually  very  short,  or  none.  S.  aureus  discoideus.  {S.  fedifoliv^  Rydb.  1.  c. 
183;  S.  nephrophyUus  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  446.  1900.)— Wet 
places  in  the  valleys  in  our  range;  across  the  continent  northward. 

37.  Senecio  eremophilus  Rich.  App.  Frankl.  Joimi.  2:  31.  1823.  Stems 
freely  branching,  leafy  up  to  the  inflorescence:  leaves  mostly  oblong  in  outline, 
laciniately  pinnatifid  or  pinnately  parted,  the  lobes  usually  incised  or  acutely 
dentate:  heads  niunerous  in  corjmabiform  cyipes,  8-10  mm.  high,  short- 
pedimcled;  involucre  campanulate  or  narrower,  minutely  bracteolate;  proper 
bracts  commonly  purple-tipped:  rays  7-9.  4-6  mm.  long:  achenes  either 
minutely  papillose-cinereous  or  glabrous.  (S.  MacDougallii  Heller,  1.  c.  592.) — 
Extending  southward  through  the  Rocky  Moimtains  (from  British  America) 
to  New  Mexico  and  Arizona. 

38.  Senecio  filifolius  Nutt.  Trans.  Am.  Phil.  Soc.  7:  414.  1841.  More  or 
less  permanently  tomentose;  stems  sufTruticose  at  base,  much-branched,  the 
branches  diffuse,  very  leafy  to  the  summit:  leaves  pinnately  5-9-parted;  the 
segments  wety  narrowly  linear,  entire,  obtusish,  often  unequal,  mostly  with 
revolute  margins:  heads  (rather  large)  corymbose,  on  short  peduncles,  calycu- 
late with  a  few  small  subulate  scales:  rays  about  7,  linear,  somewhat  elongated: 
achenes  strigose-canescent. — In  valleys;  from  Colorado  and  Utah  to  Arizona 
and  T^pxas 

39.  Senecio  Riddellii  T.  &  G.  Fl.  2:  444.  1842.  Glabrous  throughout;  stem 
terete,  very  leafy,  corymbose  at  the  summit:  cauline  leaves  pinnately  5-9- 
parted;  the  segments  narrowly  linear,  obtuse,  entire,  flat,  somewhat  dilated 
towards  the  apex  (thickish  and  rather  rigid):  heads  (large  and  showy)  on 
short  peduncles,  disposed  in  a  compoimd  corymb,  calyculate  with  subulate 
bracts:  rays  about  12,  linear,  donated:  achenes  minutely  pubenilent,    (S, 
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mvliieapUatus  (keenm.  ex  Rydb.  L  e.  33:  160.) — S^nda,  and  Cokndo  to 
Texas  and  Aiuona. 

40.  Senedo  spartioides  T.  A  G.  L  e.  438.  Glabrous  throo^Kmt;  stems 
suffniticoae,  2-A  dm.  high,  very  numerous  from  the  same  HgDeous  taproot, 
rigid,  corymbose  at  the  summit,  leafy:  leaves  fleshy,  nairoirly  tinear,  per- 
fectly enture  or  sparingly  pinnately  parted,  rather  obtuse,  sessile:  heads  Oarige 
and  'showy)  fasugiate-corjrmbose,  on  short  minutely  bracteolate  peduncles: 
the  calyculate  bracts  subulate,  minute;  bracts  of  the  cylindrical  involucre 
about  12,  lanoeolate-linear,  acmish:  rays  mostly  7,  oblong-linear,  ekmgated: 
achoies  silky-canescent.  This  and  the  two  preceding  were  induded  in  the 
Manual  under  S.  Douglasiiy  a  Cahfwnian  ^>ecies. — ^Wycxning  to  Ariaooa  and 
Texas. 

41.  Senedo  Tulgaris  L.  Sp.  n.  867.  1753.  An  erect  annual,  1-3  dm.  or 
more  high;  herbage  somewhat  succulent,  ^brous  or  with  a  little  loose  to- 
mentum:  leaves  sessile,  auricled,  pinnatifid,  the  lobes  oblong  and  with  irrego- 
larly  dentate  margin:  heads  in  terminal  cjrmose  clusters;  involucre  6  or  7  mm. 
high;  principal  bracts  about  20,  their  tips  black  and  often  penirillate;  small 
outer  bracts  several,  black:  achenes  sligjitly  pubescent. — Oocasiooalhr  found 
in  waste  grounds:  introduced  from  Europe;  flowering  the  whc^  season  tlnoo^ 
eommonly  called  GBOuxnsEL. 

•    91.  CARDUUS  L.    Tmsiu 

Stout  herbs,  mostly  biennial.  Leaves  mostly  sessile  or  deeurrent,  and  with 
diarpiy  ^inose  lobes  or  teeth.  Heads  large,  ovoid  or  subglobose;  the  f^uri- 
serial  and  imbricated  involucral  bracts  usuaUy  prickly  tipped.  Reeeptade 
densely  villous-setose.  Flowers  all  alike,  crimsoq,  purple,  or  white,  the  seg- 
ments of  the  coroUa  long  and  linear-filiform.  Achenes  obovate  or  oblong, 
compressed,  smooth,  not  striate.  Pappus  a  single  series  ci  long  and  barbdlate 
or  plumose  slender  bristles  united  at  base  and  deciduous  in  a  ring,  often 
elavellate-dilated  at  the  naked  tip. — Cnicus. 

Dioecious;  heads  small;  perennial  by  nreadins  rootstocks      .         .       1.  C  ■■  iiiim 
Hennaphrodite;  beads  larger;  biennials  or  rarely  perennials. 

foacts  of  the  involucre   at  least  most  of  them)  with  notably  di- 
lated fringed  tips. 
Bracts  ecMxspuruousiy  arachncnd-pabeseent;  fcdiage  green  and 

beeofning  glabrate 2.  C.  VmajL 

Bracts  not  arachnoid-pubescent  or  only  slightly  so  on  the 
edges;  foiuige  green  above,  more  or  less  wfaite4aiiate  be- 
neath         3.  C. 

Bracts  oi  the  involucre  ^at  least  some  of  them)  with  spiny  Hpu. 
Bracts  not  with  a  glandular  dorsal  ridge. 

Bracts  conspicuously  arachnoid-pubescent  .  .         .       4.  C. 

Bracts  not  arachnoid  or  only  moderately  so  on  the  edgm. 
Inner  bracts  innocuous,  long-attenuate. 

More  or  less  dilated,  cri^wd.  twisted,  or  \»t-inimtM  .         .       5.  C. 
Usual!}-  not  at  all  dilated,  crisped  or  twisted. 
Erect  or  only  the  ups  or  spioes  sqtiarroBe. 

Stem  simile,  very  strict  ^or  wanting);  heads  aoli- 
tar>-.  few.  glomerate        ..... 
Stem  more  or  less  branched;  heads  less  crowded 
Bracts  squarrose  or  the  lower  even  reflexed     . 

Inner  bracts  also  i^ine-tipped 

Bracts  with  a  glandular  dorsal  ridge. 
Flowers  ochroieucous. 

Spme  of  involucral  bracts  short,  flat,  widdy  n«t Siting  10.  C. 

SpfXke  of  involucral   bracts  long,  not  Hn^tuimd,  mostly 

erect 11.  C. 

Flowers  rose  or  purple. 

Leaves  permsjiecitl y  tomentose  on  both  sides. 

Invcrfucres  usually  less  than  4  cm.  broad     ...     12.  C. 
Invohicres  usiially  4-6  cm.  broad. 

Spines  half  as  lone  as  the  bracts     .         .         .         .     13.  C. 

Spines  as  long  as  the  bracts 14.  C. 

Leaves  becoming  green  and  i^bbrate  on  the  iqiperside  15.  C. 


1.  Carduus  srvensis  (L.)  Robs.  Brit.  Fl.  163.  1777.    Stems  3-8  dm.  h^^^ 
from  creeping  perennial  rootstoeks,  caryrnkxiBefy  brandling,  uaoalljr  ^abtmle 
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and  green:  leaves  lanceolate,  pinnatifid  and  toothed,  furnished  with  abundant 
weak  prickles:  heads  loosely  cjmaose,  2-3  cm.  high,  dioecious;  in  staminate 
plants  ovate-globular,  with  the  flowers  well  exserted;  the  pistillate  oblong- 
campanulate,  the  flowers  less  exserted;  bracts  of  the  involucre  appressed. 
short,  with  very  small,  weak,  prickly  points. — ^A  troublesome  weed  introduced 
from  Europe;  becoming  too. common  in  Canada  and  our  range. 

2.  Carduus  Parryi  (Gray)  Greene,  Proc.  Am.  Acad.  Sci.  Phila.  362.  1892. 
Green,  lightly  arachnoid  and  villous  when  young,  3-7  dm.  high:  leaves  lanceo- 
late, sinuate-dentate,  not  decurrent,  moderately  prickly:  heads  several  and 
spicately  glomerate  or  more  racemosely  paniculate,  more  or  less  bractose- 
leafy  at  base;  accessory  and  outer  proper  bracts  or  some  of  them  pectinately 
fimbriate-ciliate  down  the  sides;  the  mnermost  with  more  or  less  dilated  or 
margined,  mostly  lacerate-fimbriate  tips:  corollas  pale  yellow,  the  lobes  longer 
than  the  throat :  pappus  of  fine,  soft  bristles,  none  of  them  obviously  clavellate. 
Cnicus  Parryi.  (C.  viridiflortis  Greene,  in  herb.)— Colorado  and  Utah  to  New 
Mexico  and  Arizona. 

3.  Carduus  americanus  (Gray)  Greene,  1.  c.  Stems  rather  slender,  3-8  dm. 
high,  branching  above,  the  branches  bearing  soUtary  or  scattered  naked 
heads:  leaves  white-tomentose  beneath,  lanceolate  or  broader,  sinuately  pin- 
natifid or  some  merely  dentate^  others  pinnately  parted,  weakly  prickly:  heads 
erect,  about  25  mm.  high;  principal  bracts  of  the  involucre  naked-edged  or 
merely  fimbriate-ciliate  below,  and  the  dilated  scarious  apex  as  broad  as  long, 
fimbnate-lacerate,  tipped  with  barely  exserted  cusp  or  mucro;  innermost 
with  lanceolate,  nearly  entire,  scarious  tips:  flowers  ochroleucous:  stronger 
pappus-bristles  dilatea-clavellate  at  tip.  -  (C.  Centaureae  Rydb.  Bull.  Torr. 
Bot.  Club  28:  507.  1901;  C.  erosus  Rydb.  1.  c;  C.  griseus  Rydb.  1.  c.)— 
Mountains  of  our  range  and  northwestward. 

3a.  Carduus  americanus  perplexans  (Rydb.)  A.  Nels.  Leaves  oblanceolate 
to  lanceolate,  merely  toothed,  and  with  weak,  yellowish  prickles:  flowers 
sometimes  pink  or  purplish;  the  bracts  slightly  glandular  on  the  back.  C. 
perplexans  Rydb.  1.  c.  32:  132.  1905.) — Wyoming  and  Colorado. 

4.  Carduus  Hookerianus  (Nutt.)  Heller,  Cat.  N.  A.  Plants  7.  1898. 
Arachnoid  white-woolly  to  glabrate,  stout:  leaves  pinnatifid;  the  short  lobes 
rather  distant,  sparsely  prickly  base  little  or  not  at  all  decurrent:  heads  few 
and  sessile  in  a  terminal  cluster  or  scattered,  3-4  cm.  high,  somewhat  bracteose- 
leafy  at  base;  proper  bracts  tapering  from  a  broadish  base  into  a  rather  rigid, 
subulate,  prickly  point,  also  somewhat  viscidly  long- woolly:  corollas  white  or 
whitish:  pappus-bristles  not  clavellate-tipped.  (C.  Osterhoviii  Rydb.  1.  c.  32: 
131.  1905;  C.  Kelseyi  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  449.  1900.)— Moun- 
tains of  our  range  and  farther  northward. 

-4a.  Carduus  Hookerianus  eriocephalus  (Gray)  A.  Nels.  More  arachnoid- 
pubescent  on  the  involucre  and  the  leaves  usually  greener  and  more  glabrate. 
(Cnicus  eriocephalus  Gray;  Carduus  scopvlorum  Greene,  1.  c;  C.  Tweedyi  Rydb. 
1.  c;  C.  araneosus  Osterh.  Bull.  Torr.  Bot.  Club  32:  612.  1905;  C.  Eatonii 
Gray,  a  form  usually  more  glabrate  on  the  involucre  though  often  arachnoid- 
woolly  on  the  herbage ;  C.  canovirens  Rydb.  1.  c.  (?) ;  C.  pulcherrimus  Rydb.  Bull. 
Torr.  Bot.  Club  28:  510.  1901.) — Same  range  as  the  species. 

46.  Carduus  Hookerianus  hesperius  (Eastw.)  A.  Nels.  The  anthers 
pubescent,  not  essentially  different  otherwise.  (Cnicus  hesperius  Eastw.  Proc. 
Cal.  Acad.  Sci.  III.  1:  122.  1898.)— On  Mt.  Hesperus,  Colorado. 

5.  Carduus  foliosus  Hook.  Fl.  Bor.  Am.  1 :  303.  1833.  Stems  erect,  strict, 
striate,  3-5  dm.  high,  somewhat  woolly,  leafy  to  the  cluster  of  few  sessile 
heads:  leaves  commonly  elongated,  Imear-lanceolate,  laciniately  dentate, 
with  rather  rigid  prickles^  arachnoid-tomentose  beneath:  heads  broad,  4-5 
cm.  high,  leafy-bracteose;  mvolucral  bracts  thin-coriaceous,  some  of  the  inner 
with  more  conspicuous,  erose,  scarious  tips:  corollas  pale  or  white,  with  lobes 
equaling  or  longer  than  the  throat.  [C.  scariosus  (Nutt.)  Heller,  is  merely  the 
more  tomentose  form;  C.  color adensis  Rydb.  1.  c.  132.]— Colorado  to  Montana 
and  Oregon. 

6.  Carduus  Prunimondii  (T.  &  G.)  Coville,  Contr.  U.  S.  Nat.  Herb.  4:  142. 
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1893.  Stem  ample,  4  dm.  or  less  higji,  g]abroas  and  leafy  np  to  the  headi^ 
irfiich  are  terminally  dui^ered:  leaves  obkmg  or  oblaneeolate^  deef^  abniale- 
pimiatifid  with  spimilose  lobes  to  nearly  entire,  somewhat  araritnoiit-wooihr, 
e^jedaOy  boieath:  invohicre  3.5-4  cm:  high;  the  braeto  diartaeeoas,  the 
inner  with  weak  scarious  tips  which  vary  Iran  entire  and  aeote  to  obrioody 
dilated  and  fimlniate,  the  outer  gradually  shorter  and  beeoming  orat^  tlie 
tips  acute  and  short-spinose:  corollas  white,  the  lobes  not  longer  than  the 
tmoat:  anthers  very  acmninate.  (C.  areophiUu  Rydb.  L  e.  28:  509.  1901.) 
— Moontain  valleys  of  our  range  and  far  westward  and  northward. 

6a.  Carduus  Drmmnondii  acanlescens  (Gray)  CoviDe,  L  e.  Tnrhidgai  the 
low  forms  of  the  species,  in  which  the  stem  may  be  wholly  wanting  and  the 
usually  smaller  heads  sessile  in  the  rosette  of  radical  leaves.  In  the  same 
patch  may  often  be  found  the  normal  form  and  all  stages  to  the  depreaaed 
rosette  type.  (C.  americanm  Rydb.  and  C-  aandeteen*  Rydb.  L  c  50S.>— 
Mountain  meadows;  range  of  the  ^)ecies. 

7.  Carduus  bipinnatus  (Eastw.)  Heller,  Cat.  N.  A.  Plante  5.  1900.  Gla- 
brous except  for  some  arachnoid  tomentum;  stems  leafy,  3-7  dm.  hi^b,  haaiA- 
ing:  leaves  with  numerous  linear-lanceolate  divisions  which  are  2-6  cm.  loo^ 
margin  laciniate-dentate,  spinv;  radical  leaves  petiolate,  2-3  dm.  kmg;  thecao- 
hne,  sessile,  10-15  cm.  long:  heads  at  the  ends  of  the  leafy  branches,  afanosfc 
sesaOe;  invohicre  of  appresaed,  imbricated  bracts,  in  several  ranks  socees- 
avely  shorter,  the  lower  ones  pointed  with  a  weak  priclde,  the  iqpper  attezk- 
uate  to  a  scarious  tip,  puberulent:  flowers  purple;  ovolla  with  thnoat  about 
one  third  as  long  as  the  linear  divisions:  stamois  surpassing  the  corolla: 
achenes  ^brou^,  flattened,  obovate-oblong.  [C.  puleheua  and  C.  trumeatus 
Greene  (?; ;  C.  rp<rfAii/^u4  Osterh.  1.  c] — In  mountain  parks;  Cc^orado. 

8.  Carduus  neo-mexicantis  (Gray)  Greene,  1.  c.  Stout,  5-10  dm.  hi^; 
herbage  and  commonly  squarroee  invohicre  copiously  white- woolly:  leaves 
anuate-dentate  to  pinnatifibd,  not  very  prickly:  heads  s^tary^  t^minating  the 
stem  and  branches,  often  4-5  cm.  high  and  broad;  principal  bracts  of  the  in- 
volucre with  spinescent,  rigid,  reflexed  tips,  or  the  bracts  m  part  refiexed:  co- 
rolla white  to  pale  purple.  {C.  le^jcopsU  Greene.) — ^Plains  of  Odocado  and 
New  Mexico  to  Utah  and  Arizona. 

•  9.  Carduus  hmceolattis  L.  Sp.  PI.  821.  1753.  Stems  stout,  4-10  dm. 
hi^  much-branched,  more  or  le^  viBous^iirsute:  leaves  lanceolate,  deepiy 
pinnatifld  with  lanceolate  lobes,  rigidly  prickly,  ujmer  face  strigose^-setukse; 
the  base  decurrent  on  the  stem  into  interrupted  pnckly  win^:  heads  oboroid, 
3-5  cm.  hi^  t^minating  the  st«ns  and  branch^;  bracts  of  the  invoioere 
arachnoid-woolly,  lanceolate  and  mostly  attenuate  into  slender,  spreading 
spines:  corollas  rose-^rarple. — Pastures  and  waste  places  througjboot  the 
northern  United  States;  naturalized  from  Europe;  Co^ocox  Thish^  or  often 
called  Bull  Thistle. 

*  10.  Carduus  Helsoim  Pammel,  Proc.  Iowa  Acad.  Sci.  8:  22.  1901.  A 
branching  biennial  4-10  dm.  high,  bearing  numerous  ochroleucoos  beads, 
which  terminate  the  branches;  stems  prominently  striate,  white-wooily  at 
first,  becoming  smoothish  with  age:  radical  leaves  1-3  dm.  long,  deef^  pi»- 
natifid,  the  prominent  lobes  with  yellow  spines;  lower  surface  densdy  tomcB- 
tose;  the  i^per  woolly,  beeoming  glabrate  with  age;  stem  leaves  anfle  and 
decurrent,  with  prominent  spiny  lobea :  heads  3-4  cm.  hi^  or  rarely  laiiger; 
involucre  somewhat  turbinate,  the  bracts  with  a  prominent  Mutinous  iid^ 
tipoed  with  a  yellow  spine ;  out^"  bracts  ovate-laneec^te ;  inner  long-acunuBste 
2knA  nraw-cofored,  tips  minutely  serrated:  coroQa-tube  twice  as  kmg  as  the 
lobes,  stronj^y  clavate:  anther-tipe  acute,  bases  sagittate;  filaments  hairy: 
achene  light  brown  throu^out,  with  dark  kogitudinal  striae;  pappios  of 
outer  flowers  merely  barbellate,  inner  plumose  with  stroni^y  davate  tq». 
(C.  Trfiryi  Rydb.  1.  c.  ,32:  1.33.  1905.)— Frequent  on  the  {Oains  o£  Wyorainrr 
probably  more  widely  distributed. 

11.  Carduus  friattensU  Rydb.  Contr.  U.  S.  Nat.  Herb.  3:  167.  ^  2.  1895. 
Perennial  or  biennial,  the  root  thick  and  deep-set;  stem  stout,  simple,  or  little 
branched,  4-7  dm.  high,  densdy  white-lelted:  leaves  deeply  immgtifirt^  whate- 
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tomentose  beneath,  green,  loosely  tomentose,  or  glabrate  above;  the  lower 
12-17  cm.  long,  the  lobes  lanceolate  to  oblong,  acute,  prickly  tipped  and 
margined:  heads  few,  4-5  cm.  high  and  broad;  outer  bracts  of  the  involucre 
lanceolate  to  ovate-lanceolate,  fiira,  dark,  tipped  with  short,  weak,  spreading 
prickles;  the  inner  Unear-lanceolate,  imarmed,  tipped  with  scarious,  refiexed, 
erose  appendages:  pappus  of  outer  flowers  merely  barbellate.— Sandy  soil; 
Nebraska  to  Wyonung  and  Montana. 

12.  Carduus  un4ulatus  Nutt.  Gen.  2:  130.  1818.  Persistently  white- 
tomentose,  3-10  dm.  high:  leaves  lanceolate  or  oblong-lanceolate,  sessile  or 
decurrent,  or  the  lowest  petioled,  imdulate,  lobed  or  pinnatifid;  the  lobes 
dentate,  triangular,  often  very  prickly:  heads  3-4  cm.  broad,  nearly  as  high, 
solitary  at  the  ends  of  the  branches;  principal  bracts  of  the  involucre  mostly 
thickened  on  the  back  by  the  broad  glandular-viscid  ridge,  comparatively 
narrow,  tipped  with  short,  spreading  prickles:  corollas  rose-color  or  pale  pmple 
to  white,  with  lobes  equalmg  or  longer  than  their  throats.  (C  nebraskensis 
Brit,  in  Brit.  &  Brown  Fl.  3:  487.  1898;  C.  floccosus  Rydb.  Bull.  Torr.  Bot. 
Club  32:  133.  1905.) — ^Dry  plains  of  our  range  and  extending  both  east- 
ward and  westward  north  of  our  range. 

12o.  Carduus  undulatus  canescens  (Nutt.)  Porter,  Mem.  Torr.  Club  5:  345. 
1894.  Apparently  a  perennial  form  from  rhizomes  or  thickened  roots:  heads 
mostly  smaller,  and  the  leaves  varying  from  deeply  pinnatifid  to  subentire. 
(Cirsium  canescens  Nutt.;  Cnicus  undvlatus  canescens  Gray.) — Same  range  as 
the  species,  but  infrequent. 

13.  Carduus  megacephalus  (Gray)  A.  Nels.  Stems  low,  3-5  dm.  high, 
simple  or  branched,  the  stem  or  branches  each  bearing  one  large  pedunculate 
head  6-8  cm.  high  and  broad :  leaves  rather  broadly  lanceolate,  more  or  less 
deeply  laciniate-toothed,  each  tooth  tapering  into  the  stout,  yellowish  spine: 
otherwise  like  C.  undulatus.  {Cnicus  undulatus  megacephalus  Gray,  Proc. 
Am.  Acad.  10:  42.  1874.) — Nebraska  and  Wyoming  to  Kansas,  New  Mexico, 
and  Texas. 

14.  Carduus  ochrocentrus  (Gray)  Greene,  1.  c.  Similar  to  Carduus  un- 
dulatus, but  commonly  taller  and  more  leafy,  often  2  m.  high,  eaually  white- 
tomentose:  leaves  oblong-lanceolate  in  outline,  usually  very  deeply  pmnatifid 
into  triangular-lanceolate,  serrate  or  entire  segments,  armed  with  numerous 
long  vellow  prickles;  lower  leaves  often  15-30  cm.  long:  heads  about  5  cm. 
broad,  4-5  cm.  high,  solitary  at  the  ends  of  the  branches;  outer  bracts  of  the 
involucre  lanceolate,  tipped  with  stout  yellow  prickles  of  nearly  or  quite  their 
own  length;  the  inner  narrowly  lanceolate,  long-acuminate:  flowers  purple. — 
Dry  plains;  Nebraska  to  Nevada  and  Texas. 

15.  Carduus  filipendulus  (Engelm.)  Rydb.  1.  c.  33:  157.  1906.  Stem 
comparatively  slender,  5-10  dm.  high,  somewhat  angled  and  striate,  more 
or  less  covered  with  a  cottony  pubescence:  leaves  more  or  less  floccose,  but 
green  above,  densely  white-tomentose  beneath,  deeply  divided  into  linear- 
oblong  or  lanceolate  acute  lobes  tipped  with  rather  weak,  yellowish  spines: 
heads  campanulate  or  sometimes  nearly  cylindric;  bracts  imbricated,  the 
outer  mucn  shorter,  ovate,  the  inner  lanceolate,  all  more  or  less  floccose  on 
the  margjins,  especially  when  young,  and  with  a  narrow  glandular  ridge,  all 
but  the  innermost  tipped  with  a  weak,  erect  or  slightly  spreading  spine: 
corolla  rose  or  reddish-purple:  achenes  striate;  pappus  plumose.  (C  Flod- 
manii  Rydb.  Mem.  N.  Y.  Bot.  Gard.  451.  1900;  C.  oblanceolatus  Rydb. -Bull. 
Torr.  Bot.  Club  28:  510.  1901.)— Wyoming  to  New  Mexico  and  eastward  to 
the  Missouri.  * 

92.  CICHORIUM  L.    Chicory 

Erect  herbs,  the  leaves  mostly  near  the  base,  those  of  the  stiff  branching 
stem  reduced  and  bract-like.  Receptacle  without  bracts.  Bracts  of  the  ob- 
long involucre  herbaceous,  in  2  series;  the  outer  somewhat  spreading;  the 
inner  erect,  the  lower  part  half  infolding  the  marginal  achenes.  Achenes 
6-angled,  truncate,  beakless.    Pappus  of  1-3  series  of  short  blunt  scales. 
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1.  Cichorium  Intvbus  L.  Sp.  PI.  813.  1753.  Perennial  from  a  long  deep-set 
taproot;  stems  slightly  hispid^  stiff,  branched,  3-9  dm.  high:  basal  leaves 
spreading  on  the  ground,  nincinate-pinnatifid,  spatulate  in  outline,  8—16  cm. 
long,  narrowed  into  long  petioles;  upper  leaves  much  smaller,  lanceolate  or 
oblong,  lobed  or  entire,  clasping  or  auricled  at  the  base:  heads  numerous, 
25-40  mm.  broad,  1-4  together  in  sessile  clusters  on  the  nearly,  naked  or 
bracted  branches:  flowers  bright  blue,  rarely  white. — Naturalized  from 
Europe;  rare  in  our  range. 

93.  STEPHANOMERIA  Nutt. 

Mostly  smooth  and  glabrous,  with  branching  or  rarely  virgate  and  often 
rigid  or  rush-like  stems,  small  or  merely  scale-like  leaves  on  the  flowering 
branches,  and  usually  paniculate  heads  of  rose-colored  or  flesh-colored  flowers. 
Heads  3-20-flowered.  Involucre  cylindraceous  or  oblong,  of  several  appressed 
and  equal  plane  membranaceous  bracts  and  some  short  calyculate  ones,  not 
rarely  with  2  or  3  of  intermediate  length,  thus  becoming  imbricate.  Achenes 
5-angled  or  ribbed,  sometimes  with  intermediate  ribs.  Pappus  a  series  of 
plumose  bristles. — Ptiloria  Raf. 

Perennials. 

Pappus  plumose  to  the  base:  stems  herbaceous,  slender,  erect      .         .     1.  S.  tenuifolia. 
Pappus  plumose  nearly  to  the  base;  stems  woody  at  the  base,  shorter 

and  numerous 2.  S.  pauoiflora. 

Annuals  or  biennials. 

Pappus  plimiose  to  the  base;  leaves  entire  or  sinuate    .         .         .         .     3.  S.  virgata. 
Pappus  plumose  above  the  middle  only;  lower  leaves  more  or  less  pin- 

natifid 4.  S.  ezigua. 

1.  Stephanomeria  tenuifolia  (Torr.)  Hall,  Comp.  S.  Cal.  256.  1907.  Stems 
herbaceous,  from  a  perennial  root,  erect,  with  numerous  ascending  slender 
branches,  the  whole  plant  1-5  dm.  high;  herbage  pale,  glabrous:  leaves 
commonly  erect,  slender  and  almost  grass-like,  even  the  rameal  mostly  2-5 
cm.  long;  the  early  lower  ones  more  or  less  runcinate:  heads  terminal;  in- 
volucre 8-10  mm.  high,  usually  of  5  principal  bracts  and  5-flowered:  achenes 
striate;  pappus-bristles  15-25,  white  or  sordid,  plumose  throughout.  &. 
minor.  {Ptiloria  ramosa  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  453.  1900.)— 
Throughout  our  range,  west  to  the  Sierras,  and  north  to  the  Canadian  bound- 
ary. 

2.  Stephanomeria  pauoiflora  (Torr.)  Nels.  Similar  to  the  preceding,  usually 
lower,  smaller  in  all  of  its  parts,  and  somewhat  woody  at  the  base:  the  lower 
leaves  at  least  more  or  less  runcinate-pinnatifid :  pappus  plumose  nearly  to 
the  base.  S.  rundnata  in  part.  {Ptiloria  pauoiflora  Raf.  Atl.  Joum.  145. 
1832.)— Sparingly  if  at  all  in  our  range;  on  the  plains;  from  Nebraska  to  Texas. 

3.  Stephanomeria  virgata  Benth.  Bot.  Sulph.  32.  1844.  Stems  rigid, 
virgate  or  usually  with  virgate  branches,  sometimes  widely  and  paniculately 
branched,  3-20  or  even  40  dm.  high;  herbage  usually  glabrous:  lower  leaves 
oblong  or  spatulate,  often  sinuate  or  pinnatifid;  upper  leaves  linear,  small 
and  entire:  heads  subsessile  along  the  naked  branches,  mostly  4-16-flowered; 
involucre  7  mm.  high:  ligules  reddish-purple  on  the  back,  lighter  on  the  upper 
surface,  sometimes  clear  white:  achenes  subclavate  or  oblong,  longitudinally 
ribbed,  the  intervening  spaces  more  or  less  rugose  and  traversed  by  a  deep 
narrow  groove:  pappus  clear  white,  plumose  almost  throughout,  fragile  but 
the  base  commonly  persistent. — Probably  reaching  our  range  from  the  west. 

4.  Stephanomeria  exigua  Nutt.  Trans.  Am.  Phil.  Soc.  7:  428.  1841.  Plant 
2-6  dm.  nigh;  stem  with  numerous  ascending  or  spreading  branches,  glabrous 
below,  often  minutely  glandular-pubescent  above:  lower  leaves  narrowly  ob- 
long, remotely  lobed,  auricula te-clasping,  the  upper  cauline  small  and  bract- 
like :  heads  scattered  or  somewhat  paniculate,  numerous ;  involucre  6  or  7  nam. 
high,  of  about  5  principal  bracts,  mostly  5-flowered :  ligules  at  first  rose-color, 
soon  turning  sordid-yellow,  5  mm.  long:  achenes  linear-oblong,  5-angled,  with 
a  double  row  of  tubercles  between  the  angles;  principal  pappus-bristles  8-18, 
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plumose  above,    naked  on  the  lower  third. — In  the  desert  areas  of  our  range, 
and  westward. 

94.  TRAGOPOGON  L.    Salsify.     Oyster  Plant 

Tall  and  erect  perennial  herbs,  with  slender  fleshy  taproots,  alternate  grass- 
like flaccid  leaves  clasping  at  the  base,  and  large  heads  of  purple  or  yellow 
flowers  which  are  open  only  during  the  morning.  Involucral  bracts  in  a 
single  series,  united  at  the  very  base.  Rays  5-toothed  at  the  truncate  apex. 
Receptacle  naked.  Achenes  muricate,  5-10-ribbed,  long-beaked  or  the  outer- 
most beakless.  Pappus-bristles  connate  at  the  base,  plimiose  with  inter- 
webbed  branches. 

1.  Tragopogon  porrifolius  L.  Sp.  PI.  789.  1753.  Commonly  5-8  dm.  high: 
peduncle  strongly  clavate-thickened  and  fistulous  for  5-8  cm.  beneath  the 
nead,  which  becopes  7-8  Cm.  high:  flowers  violet-purple,  mostly  surpassed 
by  the  involucre:  outermost  achenes  squamellate-muricate. — Sparingly  in 
fields  and  near  dwelUngs,  as  an  escape  from  cultivation. 

T,  pratensis  L.,  very  similar  but  with  yellow  flowers,  the  bracts  not  exceed- 
ing the  Ugules,  has  been  reported  also  as  an  escape  from  cultivation  within 
our  range. 

96.  KRIGIA  Schreb. 

Low  herbs,  with  rather  large  heads  of  yellow  flowers  on  slender  naked 
peduncles  or  scapes.  Ours  belongs  to  the  section  Cynthia,  in  which  the  invo- 
lucral bracts  are  9-18  and  thin,  and  pappus  of  10-15  oblong  scales  and 
15-20  slender  capillary  bristles.  Achenes  short-columnar,  many-ribbed,  terete 
or  somewhat  angular,  with  broad  truncate  simimit. 

1.  Krigia  virginica  (L.)  A.  Nels.  Caulescent,  not  tuberiferous,  glaucous; 
stem  3-5  dm.  high,  1-3-leaved,  bearing  one  or  two  or  few  somewhat  imibellate 
heads  on  moderately  long  peduncles:  leaves  oblong  or  oval,  obtuse,  entire, 
repand  and  denticulate,  or  radical  somewhat  lyrately  lobed;  these  contracted 
into  winged  petioles;  the  cauUne  partly  clasping  by  a  broad  base.  K.  amplexi- 
cavlis  [Adopogon  virginicum  (L.)  Kuntze,  Rev.  Gen.  PL  304.  1891.}— In 'the 
eastern  border  of  our  range  to  the  Atlantic  States. 

96.  NOTHOCALAIS  Greene 

Perennials,  with  linear-attenuate  undulate  or  crisped  radical  leaves  marked 
by  white-tomentulose  margins  and  monocephalous  scapose  peduncles.  In- 
volucre oblong-campanulate;  bracts  in  two  series,  narrowly  lanceolate,  mem- 
branaceous, with  thinner  somewhat  hyaline  margins^  nearly  equal,  none 
calyculate.  Receptacle  flat,  alveolate.  Achenes  fusiform,  contracted  or 
rostrate-attenuate  at  simimit,  10-striate-ribbed.  Pappus  very  white  and  soft, 
of  10-30  scabrous-margined,  narrow,  unequal  scales,  with  or  without  some 
capillary  bristles. — (Microseris  §  Nothocalais  Gray.) 

1.  Nothocalais  cuspidata  (Pursh)  Greene,  Bull.  Cal.  Acad.  2:  55.  1886. 
Leaves  hnear,  long-acuminate,  thick,  pubescent  or  glabrate,  1-2  dm.  long, 
4-10  nmi.  wide,  somewhat  conduplicate,  the  margins  conspicuously  white- 
tomentose  and  crisped,  or  entire:  scape  stout,  tomentose,  at  least  above, 
shorter  than  or  equaling  the  leaves:  head  3-5  cm.  broad;  involucre  usually 
quite  glabrous,  nearly  25  mm.  high:  achenes  slightly  contracted  at  the  sum- 
mit, about  6  mm.  long;  pappus  of  40-50  unequal  scales  and  bristles.  Troximon 
cuspidatum. — ^From  Montana  to  Colorado  and  eastward  to  the  Mississippi. 

97.  PTILOCALAIS  Greene 

Glabrous  perennials,  with  fusiform  roots,  stems  mostly  leafy  at  base  with 
laciniate  foliage,  and  long-peduncled  heads  which  are  nodding  in  the  biid. 
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Iu%oluere  cuBpftmilftte;  bracts  herbAceoos.  imbrieatod  in  aevcnl  aeries,  tbe 
imier  long-AComizate,  the  outer  sueeeaaTeiT  shorter  and  acute.  Reeepcade 
flat  or  cooTex,  foveolate  or  alreolate.  Acfaenes  liiiear  or  aumohat  turtxnate, 
^lO-^nsSAte  or  -striate,  tmncate  at  sammh.  the  baaal  caOoatr  acute  and  not 
expanded:  areola  lateral.  Pappas  bri^t  whhe.  soft  and  fragile,  double, 
namelj.  of  a  an^  short  external  bristle,  and  15-30  short  truncate  or  emar- 
ginate' scales  tenninating  in  a  long  graoefoDT  recurving  aoft-piumoaerapillify 
bristle  or  awn. — MierottrU. 

1.  Ptiloadais  notans  (Geyer>  Gicene.  BoIL  CaL  Acad.  2:  51.  1SS6.  Sen- 
der,  1-3  dm.  higri:  fosform  roots  either  lasricled  or  solitarv:  leATcs  entire 
and  spatulate-oboTate  \o  pinnately  parted  into  narrov  linear  lobes:  heads 
&-20-floirei>ML  skxjder-peduneled:  mvohicre  of  S-10  linear-lanceolate,  grado- 
aDy  acuminate  principal  bracts:  bristles  of  pappas  aereral  times  longer  than 
the  oblong  scale  at  the  base.  Jiicrottri*  nudoM*. — From  British  Cofaadbia 
and  Montana  to  southvestem  Colorado  and  California. 

9B.  MALACOTHRIX  DC. 

Leafr-stemmed  or  sometimes  seapose  be;T>s.  with  ahemate  or  aH  ncfieal 
leaves  and  long-peduiieieTi  xximtk-i  or  sfAL'.jLrj  heads  of  ye^Mfw  or  winse 
flowers  that  are  u5uaJiv  r^wi^iing  in  the  bud.  Invohicre  manv-5owe»wi.  t£e 
bracts  either  imbricate*'!  or  only  calynJate.  Receptacle  with  or  witncKn  den- 
tate ca|Mllajy  bristle*  among  the  flowers.  Acbyies  not  flattened.  ^»rt--oblaB:f 
or  columaw.  giibro'^.  ter^^te  and  striately  5-15-cci^^ie.  or  4— 5-angled  by 
the  prominence  of  ibe  stix^iger  ribs,  sfigbily  if  at  all  narrorwi&i  estber  way, 
with  broad  tr-jncaie  Apei  Laving  an  entire  or  dentSrolate  border  or  ^larp  edge. 
Pappus  a  aeries  cA  sc«i  aii?i  acSbrofsis.  or  near  the  haae  baH^elhilate  bristles, 
wiuch  are  deci^JiKyos  more  or  less  in  coonectkci.  and  commonly  1— S  outer  and 
stooier  ones  which  are  in-oTe  pKf^stent  and  smoother. 


I  erf  2-*  perasMm  \xiaua 1.  K.  Taneyi. 

S^srr.T.  1  J  wrtitTitt  boraereii  \.j  1 5  twri-ste  teeA 2.  X.  aoBctaidcs. 

S--jri'~.  \  dL  tetMtxje  cnpir/tfc-^  tnst  cssixre 2.  K_  FcnSsi. 

1.  Xalacotfarix  TofTcyi  Gray,  Proc.  -\m.  -\ea.i.  9:  213.  1*74.    S^ieiBS  1-3 

dm.  r.;gh.  from  an  ftT.r.-jLal  ro«.  branching  from  the  base:  io^cr  ka-res  obkEig. 
rather  short,  pinnatifii  wrih  dwrt  and  dientate  lobes.  t-Eieii  aiid  kibes  caflocs- 
muczooaie:  beads  se^iocQ  les  than  12  mm.  high.  btfX]adi=£r<amfan';Hse,  sbon- 
pedunckd  on  il^  kafy  braijches:  bnicts  of  the  invoSiscie  jaz»£oibxe.  arwamnate: 
achene^  iir*ear-obk«ic.  o-^r,  rV«i  by  2ts  many  iaijeni  oftei  a^nKtat  wing-£ke  A&, 
a  n:.;3ch  iess  promirrerii  zaL:r  in  esxh  int^rrsJ:  -wner  pappiis  of  2— >  st43at  pff- 
S2s::ei^'i  brls^iift?.  betweier.  ibe  tLicifsL  bases  cjf  wijct  aie  niniue  tecto- — 

2.  Xalacochnx  soncboides  Xni.  T.  i  G.  FL  2:  1S5.  1S43.  Sieim  fcwJy 
briZiciiiLg.  ii*r  briinci^r?  a^ce^-iirg  ^iZji  spairsely  kafy  etce^^  near  the  base: 
hfcrtfige  ciih-ro--^  c-r  -e^j  clii-ri:^:  k-jiv^  obkmg  cr  "ihjt  -cpgaer  nazrtjwiy 
la£jC)H^>i2ite.  pamaiifii  vr^  sttf^x  calk^a=-:.c»:<ijed  lobes:  |«»iu::jrjes  3 em.  or  ks 
locie  i^-iyA^ere  about  ^  '^^.  high;  tbe  tiricts  laiear-ammina::*:  ^y^^**^  farigst 
yeCl'-TT.  a  fuflcm-  lo^:  ^j^jeaes  l.S-?2ris:-e.  5  of  the  ribs  stroBaEr  ijaa  the 
c^i^rTi-  reodeing  tbe  swc-beii?  somcwbii  .S-rtT.rrV*!.  erowijed  with  a  l^^denxicalate 
wiih*?:  biriper:  TSi^r^iart^zi-i  riirc-'as-bri5r,>?  nioe.  'if.  rwr^rfwata  A-  Xds.  Bvd. 
T-CT.  Ry:.  Cib  >:    4v     is>^.  — Frcci  '^^  vi^rring azii  C-:4ara6o  to Ca£f<GrBa. 

-S.  Xa^acotixrix  Fecdjcri  <!irj5y.  PL  Wr.^i.  2:  K4-  1S52.  Lopw.  ^bbratc; 
5!*^rL-  frc<::i  \  *i?^*lrr  r-».:.  ktt  cc  sev^riL  iift»e:  eariSest  jfai^s  spazaely 
arb-!-Li..:.Si-  ibe  raij-pj  r-.L:*^^ri2.:i?-pmsiTifi4-  -iae  lepth  and  iicc*  d!S|sdate> 
mji^.Cii-..e-  lb?-  eauZir**-  f^T  Z^iear,  the  ^ppernjosS  cBiii:*:  ^<^i*^tf*  gyfrf^ilrifitl 
ec-.iii-*7  l^-€v:»jtjs:^  tb*-  grrr.— .-^  t-i^r-ier^  by  a  r:3?iibii#'  ert-sr:!,  wizte  withiB 
azii  TmL  *j:.tjr«-  marcn :  il  tije  pappos  <ircad:ia3S  oc  Tardjj'  wah  1  or  2  pcr- 
sisieci  triySii^ — New  MeTJno  and  westward. 
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99.  LYGODESMIA  Don 

Mostly  smooth  and  glabrous,  with  usually  rush-like  rigid  or  tough  stems, 
linear  or  scale-like  leaves,  and  terminal  or  scattered  heads  which  are  always 
erect.  Heads  3-12-flowered,  erect,  the  flowers  pink  or  rose-^olor.  Achenes 
■terete,  obscurely  few-striate  or  angled,  commonly  linear  or  slender-fusiform. 
Pappus  of  copious  and  usually  unequal  capillary  bristles,  either  soft  or  rigid- 
uloos,  sordid- whitish  to  white. 

Erect  perennials. 

None  of  the  branchlets  spine-like. 

Involucres  5-flowered,  about  10  mm.  hijgh 1.  L.  juncea. 

Involucres  6-10-flowered,  15-25  mm.  high 2.  L.  grandiflora. 

Some  of  the  branches  spine-like 3.  L.  spinosa. 

Panicxilately  branched  annual;  leaves  long  and  linear    .         .         .         .4.  L.  rostrata. 

1.  Lygodesmia  juncea  Don.  Edinb.  Phil.  Joum.  6:  311.  1829.  Perennial  by 
a  thick  woody  root;  stems  stiff,  much-branched,  1^  dm.  high,  striate-anglea, 
not  spinescent:  lower  leaves  lanceolate,  rigid,  entire,  acute  or  acuminate, 
1—4  cm.  long;  the  upper  similar  but  smaller,  or  reduced  to  subulate  scales: 
heads  mostly  5-flowered,  solitary  at  the  ends  of  the  branches;  involucre  about 
10-12  mm.  high,  the  bracts  usually  gland-tipped:  achenes  narrowly  columnar 
or  shortly  tai>ering  to  the  summit;  pappus  light  brown. — Dry  plains;  widely 
distributed  west  of  the  Missouri. 

2.  Lygodesmia  grandiflora  T.  &  G.  Fl.  2:  485.  1842.  Stems  separate  or 
few  from  the  root,  simple  below,  1-3  dm.  high;  the  larger  plants  leafy,  corym- 
bosely  branched  above,  and  bearing  few  or  numerous  short-peduncmate 
heads:  leaves  all  entire,  of  firm  and  thickish  texture,  linear-attenuate,  5-10  cm. 
long,  only  the  very  uppermost  reduced  to  scales:  involucre  fully  20-25  mm. 
long,  6-10-flowered:  hgules  of  equal  length,  showy,  rose-red. — Gravelly  hills; 
Wyoming  and  Colorado  to  Utah. 

3.  Lygodesmia  spinosa  Nutt.  Trans.  Am.  Phil.  Soc.  7:  444.  1841.  Stems 
slender^  rigid,  low,  much-branched  from  an  indurated  and  matted-wooUy 
perennial  base,  otherwise  glabrous;  branchlets  divergent,  spinescent,  bearing 
minute  scales  in  place  of  leaves,  and  lateral,  very  short-peduncled  heads: 
lower  cauline  leaves  Unear,  entire,  thickish,  above  soon  reduced  to  scales: 
involucre  3-5-flowered ;  the  principal  bracts  not  more  numerous,  rather  loose, 
lanceolate;  the  unequal  and  more  imbricated  calyculate  ones  comparatively 
broad  and  large:  achenes  much  shorter  than  the  pappus,  not  at  all  narrowed 
upward,  4-5-costate;  pappus  white,  of  unequal  bristles. — Gravelly  hills  and 
plains;  eastern  Oregon  to  California,  Nevada,  and  Idaho. 

4.  Lygodesmia  rostrata  Gray,  Proc.  Am.  Acad.  9:  217.  1874.  Stem  erect, 
2-7  dm.  high,  striate,  leafy,  corymbose-paniculate:  leaves  narrowly  linear, 
attenuate  to  both  ends,  entire,  obscurely  3-nerved;  the  cauline  8-15  cm.  long, 
barely  3-4  mm.  wide;  the  uppermost  slender-subulate:  heads  numerous,  on 
scaly-bracteolate  erect  peduncles;  involucre  8-9-flowered,  of  as  many  very 
narrowly  linear  bracts:  rays  small  and  narrow,  probably  purplish:  achenes 
slender-fusiform,  distinctly  attenuate  at  simamit,  longer  than  the  soft,  rather 
dull  white  pappus. — Plains;  from  the  Saskatchewan  to  Wyoming  and  Colorado. 

100.  PRENANTHELLA  Rydb. 

Low  diffusely  branched  annuals,  with  nimierous  small  heads  terminating 
the  branches.  Lower  leaves  ample,  oblong  or  spatulate  in  outline,  more  or 
less  runcinate;  the  upper  reduced  and  bract-like.  Involucres  oblong,  4-5- 
flowered,  with  as  many  oblong  bracts  and  1  or  2  small  calyculate  ones.  Achenes 
gradually  tapering  downward  from  the  truncate  summit,  4-5-ridged.  Pappus 
of  white,  soft,  capillary  bristles. 

1.  Prenanthella  exigua  (Gray)  Rydb.  Bull.  Torr.  Bot.  Club  33:  161.  1906. 
Stems  1-2  dm.  high,  effusely  paniculate  from  the  base,  bearing  numerous 
small  heads  terminating  short-filiform  divergent  branchlets  or  peduncles; 
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branches  not  striate:  radical  leaves  spatulate  or  oblong,  from  nearly  entire 
to  nincinate-pinnatifid;  the  cauline  small  and  entire,  soon  reduced  to  minute 
bracts:  involucre  oblong,  4  nmi.  high,  4-5-flowered,  of  as  many  bracts  and 
1  or  2  very  small  calyculate  ones:  achenes  2-3  nmi.  long,  gradually  tapping 
from  the  truncate  summit  to  base,  broadly  4-5-co6tate,  or  rather  narrowly 
4-5-sulcate,  somewhat  longer  than  the  bright  white  paf^us.  {Lygodesmia- 
exigua  Gray.) — Southern  Colorado  through  the  desert  areas  to  CalifcMiiia. 

101.  PRENAHTHES  Vaill.    Rattlesnake  Root 

Perennial  herbs,  with  alternate,  mostly  petioled,  dentate,  lobed,  or  pinnatifid 
leaves,  or  the  upper  auriculate  and  clasping,  and  numerous  small  heads  of 
ligulate  white,  yellowish,  or  purplish  flowers  in  open  or  spike-like  terminal 
panicles,  or  also  in  axillary  clusters,  usually  drooping.  Involucre  cylindric, 
usually  narrow,  the  principal  bracts  in  I  or  2  series,  nearly  equal,  with  a  few 
smaller  exterior  ones  at  the  base.  Receptacle  flat,  naked.  Rays  truncate 
and  5-toothed  at  the  summit.  Style-branches  slender.  Achenes  oblong  or 
narrowly  colunmar,  truncate,  terete  or  4-5-angled,  mostly  10-nbbed.  Pappus 
of  copious,  rather  rigid,  simple,  white,  or  reddish-brown  bristles. 


Basal  leaves  obovate 1.  P.  i  

Basal  leaves  triangular-sagittate 2.  P.  aagittAUk. 

1.  Prenanthes  racemosa  Michx.  Fl.  Bor.  Am.  2:  83.  1803.  Stems  sim]^, 
3-12  dm.  high,  leafy  up  to  the  inflorescence,  with  the  leaves  glabrous  and 
glaucous:  leaves  ordinarily  only  denticulate;  radical  and  lower  leaves  spatulate- 
oblong  to  obovate,  tapering  into  winged  petioles;  the  upper  cauline  lance<^te 
to  ovate,  partly  clasping  the  broader  ones  by  a  cordate  or  auriculate  base: 
heads  not  at  all  drooping,  crowded  in  an  elongated  thyrsus,  1-5  dm.  kmg; 
involucre  loosely  hirsute:  flowers  purplish:  achenes  about  15-nerved,  scxne- 
what  angled  by  4  or  5  of  the  stronger  nerves.  Nabahis  racemo9us  DC. — ^From 
Colorado  to  the  Saskatchewan,  thence  eastward  across  the  continent. 

2.  Prenanthes  sagittata  (Gray)  A.  Nels.  Glabrous  or  nearly  so,  2-5  dm. 
high,  the  larger  plants  branching:  leaves  sagittate  or  hastate,  with  basal  lobes 
mostly  slender  and  prolonged:  heads  in  a  virgate  panicle;  involucre  pale  green, 
very  glabrous:  achenes  slender,  about  6  mm.  long,  usually  tapermg  a  little 
upwards.  P.  alata  sagittata.  {Xabalus  saqittatxis  Rydb.  Mem.  X.  Y.  Bo4. 
Gard.  1 :  463.  1900.) — Montana  and  Idaho  and  probably  in  Wyoming. 

102.  CREPIS  L. 

Perennial  or  annual  herbs,  with  alternate  or  all  radical  mostly  toothed  or 
pinnatifid  leaves  and  small  or  middle-sized  heads  oi  yellow  flowers.  Invohicre 
few-  to  many-flowered,  cylindric,  campanulate,  or  swollen  at  base,  the  princi- 
pal bracts  in  one  series,  equal,  with  a  number  of  exterior  small  ones.  Re- 
ceptacle mostly  flat,  naked  or  short-fimbrillate.  Achenes  colunmar  to  fusi- 
form, 10-20-ribbed  or  -nerved,  not  transversely  rugose,  narrowed  at  the  base 
and  apex.     Pappus  of  copious  white  and  usually  soft  capillary  bristles. 

Achenes  dilated  or  ducoid  at  the  insertion  of  the  pappus;  low  paeons 
plants,  with  entire  or  merely  repand  leaves. 
From  running  rootstocks;  leaves  mainly  radical      .         .         .         .       1.  C. 

From  a  taproot:  leaves  mainly  caaline  2.  C. 

Achenes  not  dilate-l  or  discoid  at  the  insertion  of  the  pai^us;  leaves 
usually  more  or  less  laciniate-pinnatifid.  rarely  entire. 
Herbage  green,  glabrous  or  sometimes  slightly  hirsute,  never  white- 
pubescent  or  scurfy. 
Leaves  usually  somewhat   glaucous;  the  involucre  f^abrous  fx 

only  pul>CT^lent  when  young  .  .  .         .       3.  C.  ^lai 

Leaves  not  i^ucous,  ^brous  or  dten  somewhat  pubescent  or 
hirsute;  involucre  pubescent  to  ^iandular-hispidulous. 

Invcrfucre  pubescent  or  hirsote 4.  C. 

Involucre  i^andular-hi^id        .         .         .         .         .         •         .       5.  C. 
Herbage  minutely  white-pubeseent  or  seurfy. 

Involucres  glabrous,  &-7-flowered        •        •        •        •        •        .6i.C. 
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Involucres  not  glabrous. 

Involucral  bracts  not  setosely  barbed. 

Pubescence  wholly  canescent  (in  no.  8,  sometimes  nearly 
wanting). 
Leaf-blades  and  their  lobes  mostly  lanceolate    .        .         .      7.  C.  intermedia. 
Leaf-blades  and  their  lobes  mostly  linear    .         .         .         .       8.  C.  gracilis. 
Pubescence  canescent  with  intermingled  black  hairs. 

Bristly  hairs  glandular 9.  C.  occidentalis. 

Bristly  hairs  not  glandular  10.  C.  scopulorum. 

Involucral  bracts  setosely  barbed  on  the  carinate  midrib  .         .     11.  C.  barbigera. 

1.  Crepis  nana  Rich.  App.  Frank.  Joum.  ed.  2.  757.  1823.    Forming  de- 

E'essed  tufts  on  creeping  rootstocks:  leaves  chiefly  radical,  obovate  to  spatu- 
te,  entire,  repand-dentate,  or  lyrate,  commonly  equaling  the  clustered 
scapes  or  stems:  heads  in  fruit  nearly  12  nmi.  high:  achenes  linear,  ime(][ually 
ribbed,  obscurely  contracted  under  the  moderately  dilated  pappiferous  disk. — 
Alpine  mountain  summits  in  Colorado  and  California,  thence  far  northward. 

2.  Crepis  elegans  Hook.  Fl.  Bor.  Am.  1:  297.  1834.  Many-stemmed  from 
a  taproot,  diffusely  branched:  leaves  entire  or  nearly  so;  the  radical  spatulate; 
the  cauline  lanceolate  to  linear:  heads  smaller:  achenes  linear,  fusiform, 
minutely  scabrous  on  the  equal  narrow  ribs,  attenuate  into  a  short  slender 
beak,  which  is  discoid-dilated  at  summit. — From  Wyoming  and  Dakota  to 
the  Saskatchewan. 

3.  Crepis  glauca  T.  &  G.  Fl.  2:  488.  1841.  Perennial,  scapose  or  rarely 
with  1  or  2  leaves  on  the  stem,  2-6  dm.  high,  glabrous  and  glaucous  through- 
out: basal  leaves  spatulate,  oblanceolate,  or  obovate,  gradually  narrowed 
into  margined  petioles,  entire,  dentate,  or  pinnatifid,  5-15  cm.  long,  1-2  cm. 
wide:  heads  not  numerous,  long-i>eduncled,  12-25  mm.  broad:  i>edimcles 
glabrous:  involucre  campanulate,  the  principal  bracts  lanceolate,  acute,  the 
outer  ones  very  short,  ovate,  appressed:  achenes  oblong-cylindric,  strongly 
10-ribbed. — In  moist  saline  soils;  west  of  the  Missouri  to  Nevada. 

4.  Crepis  runcinata  T.  &  G.  1.  c.  Perennial,  similar  to  the  preceding 
species  but  not  glaucous  or  scarcely  so,  often  pubescent  below;  stem  leafless 
or  with  1  or  2  small  leaves,  3-9  dm.  high :  basal  leaves  spatulate,  obovate,  or 
oblong,  obtuse  or  acute,  entire,  repand,  dentate,  or  rarely  runcinate-pinnatifid, 
5-15  cm.  long,  2-3  cm.  wide:  heads  several,  long-peduncled,  nearly  25  mm. 
broad;  involucre  campanulate,  the  principal  bracts  linear-lanceolate,  acute, 
outer  ones  short,  lanceolate,  appressed:  achenes  hnear-oblong,  10-ribbed. 
(C.  platyphylla  Greene,  Pitt.  3:  27.  1896;  C.  glaucella  Rydb.  Bull.  Torr.  Bot. 
Club  28:  512.  1901;  C.  tomentulosa,  C.  perplexanSj  and  C.  petiolaia  Rydb. 
Bull.  Torr.  Bot.  Club  32:  134  &  135.  1905.  To  recognize  the  foregoing  one 
would  first  have  to  assume  a  hypothetical  C.  runcinata.) — In  wet  soils; 
Utah  and  Colorado  to  Washington  and  the  Saskatchewan.  • 

5.  Crepis  riparia  A.  Nels.  Bull.  Torr.  Bot.  Club  26:  486.  1899.  Stems 
1  or  more,  2-4  dm.  high,  subscapose,  minutely  and  sparsely  pubescent,  up- 
ward becoming  clammy  or  glandular:  radical  leaves  few,  rather  large,  oblong 
to  elliptic,  obtuse  to  subacute,  entire  or  coarsely  and  irregularly  dentate  and 
at  base  more  or  less  runcinate,  10-18  cm.  long,  on  petioles  of  about  half  the 
length,  glabrous  except  on  the  petioles  and  midrib:  inflorescence  corymbose- 
paniculate;  heads  15-20  mm.  high,  many-flowered;  involucre  dark,  glandular- 
pubescent;  bracts  linear,  in  2  rows;  the  outer  few  and  short;  the  inner  more 
numerous  (12-16):  achenes  tapering  gradually  from  base  to  summit,  about 
6  mm.  long,  rather  uniformly  10-striate,  light  brown;  pappus  soft  and  white, 
shorter  than  the  achene. — Wet  grassy  banks  at  middle  elevations;  through- 
out our  range. 

5a.  Crepis  riparia  |>arva  A.  Nels.  Not  distinguishable  from  the  species 
except  by  the  small  size,  usually  solitary  heads,  and  small  glabrous  leaves. 
(C.  denticvlata  Rydb.  1.  c;  C.  alpicola  A.  Nels.  Bot.  Gaz.  40:  65.  1905.)— In 
subalpine  parks;  our  range. 

6.  Crepis  acuminata  Nutt.  Trans.  Am.  Phil.  Soc.  7:  437.  1841.  Perennial, 
slender,  3-8  or  9  dm.  high,  cymosely  branched  above;  herbage  cinereously 
puberulent  but  the  inflorescence  nearly  glabrous:  lower  leaves  15-25  cm. 
long,  broadly  lanceolate  in  outline,  pinnatifid  with  narrow  spreading  or  re- 
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trorae  lobes,  attoraate  below  into  a  petiole  and  aboTe  into  a  tafl-Gke  pfoloD- 
gatioQ  S  cm.  or  less  long:  involucre  narrow,  10-12  mm.  higli;  minute  outer 
bracts  caneseent;  inner  bracts  5-8,  bri^t  green,  glabrate:  flowers  5-10: 
jMrhpnp^  fuaform,  somewhat  narrowed  at  sunmiit. — ^Dry  ground,  mifldle 
derations;  in  our  range  and  west  to  the  Piacific  States. 

7.  Orepis  intecmedia  Gray,  Syn.  FL  1:  432.  1SS6.  Habit  and  foGa^  of 
the  preceding,  or  less  tall,  more  dn^eous-pubemlent,  usually  with  fewer 
heads:  involucre  12  mm.  or  more  long,  canesoently  puberulent;  the  bracts  in 
age  more  carinate  by  thickened  midrib:  achenes  acutely  lO-eostate  at  ma- 
turity, obkmg-fiKiform,  shghtly  attenuate  upward,  longer  than  or  equaling 
the  pappus. — Rocky  Mountains  in  Colorado  to  the  Sierra  Nevada,  Gahfonna, 
and  north  to  Washmgton. 

8.  Orepis  gnuafis  (Eat.)  Rydb.  Mem.  N.  T.  Bot.  Card.  1:  461.  1900. 
Closely  relat^  to  the  preceding  but  lower  and  yoy  sloider:  the  body  of  the 
leaves'  very  narrow  and  with  Imear-attenuate  afneal  pn^ongation  and  mosth^ 
with  upwardly  tamed  hnear-acuminate  lobes:  as  in  the  preceding  the  prino- 

gd  bracts  of  the  involucre  and  the  flowers  ea^  7-8.     (C.  tmguOaia  Rydb. 
ull.  Torr.  Bot.  Hub  32:  135.  1905.) — Colorado  to  Montana  and  Waf4iingtfW 

9.  Orepis  ocddentidis  Xutt.  Joum.  Acad.  Phila.  7:  29.  1S3I.  Stem  sunt, 
usually  several  from  the  strong  perennial  root,  branching  above,  the  whole 
plant  1-2  dm.  high;  hobage  tomentoee  (the  tomoitum  sometinMS  with  a 
tendency  to  fall  in  age)  and  often  ^andular-hirsute  above,  e^)ecially  on  the 
peduncles:  leaves  thirkish,  rundnately  toothed  or  deeply  pinnatifid  into 
linear  or  lanceolate  lobes^  the  uppennoet  portion  entire,  acuminate:  involucre 
10-30-flowered,  12-15  mm.  high,  cahrculate,  the  8-24  bracts  oblong-laneeoiate: 
achenes  brown,  fuaform,  lO^lS-costate.  8-9  mm.  long.  (C  pumUa  Rmdb. 
Mem.  X.  Y.  Bot.  Card.  1:  4^.  1900.) — ^Dry  open  or  semi-wooded  hiDsides;  in 
our  range  and  west  to  the  Pacific  States. 

10.  Orepis  scopulonm  CoviQe,  Contrib.  Xat.  Hob.  3:  563.  1S96.  Tomen- 
toee. often  ^brate  in  age.  and  bearing  toward  the  base  scattered  eglandulose 
Ivistles:  st^nns  rathn-  slendn-,  1^  dm.  high,  sohtary  or  few  from  the  same 
eaudex.  bearing  1-5  beads:  leaves  broadly  lanceolate  in  outhne.  10-15  cm. 
long,  pinnately  or  bi{Hnnate}y  divided  into  linear4anceolate  lobes:  peduncles 
deader,  usuaUy  thickened  just  below  the  heads:  involucre  12-16  mm.  high; 
the  bracts  lin^u'-ianceoiate  and  barely  acute,  or  the  diorter  ones  acmniDate: 
achenes  S-12  mm.  long,  fusiform,  truncate  at  the  apex^  not  coslate,  hot 
sometimes  obscurelv  striate. — Same  range  as  the  preceding. 

11.  Orepis  bcrbigen  Leiberg,  Contr.  Xat.  Herb.  3:  565.  18^.  SfigiulT 
tomentose  with  a  minute  somewhat  floeculent  tomentum.  not  at  all  hxrsate: 
stems  ^veral  from  the  crown  on  a  thick  poennial  root,  3-6  dm.  high,  ^nr- 
ingiy  leafy  and  bearing  an  ample  coryniboee  cyme  of  rather  small  heads: 
leaves  broadly  lanceolate  in  outline,  1-2  dm.  long,  runcinately  toothed  or 
deeply  cut  into  linear-IanceoIate  lobes:  involucre  10-14  mm.  high  of  bear. 
mostly  obtuse  principal  bracts  and  a  few  very  small  ovate  or  laiieeolate  acvte 
ones  at  base,  all  canescent-tomentoee  and  more  or  less  bristlv  with  aetneeoa* 
white  bristles.  C.  airih^srba  Hefler,  BulL  Torr.  Bot.  Chib'26:  314.  1S98l> 
— Reaching  oar  range  in  YeIlowst<xie  Park  and  adjacent  Idaho  and  J 

103.  mESACIUM  L.     Hawkwzed 

Perennial  herbs,  with  alternate  or  all  radical  leaves  and  anall  to  large  < 
heads  of  yellow  rarely  white  or  red  flowers  in  panicles  or  corymbsw  or  sofitarr. 
Involucre  several— many-flowered,  of  narrow  equal  bracts  and  some  short 
calvciilate  ones,  or  sometimes  imbricated,  not  thickened  at  base  or  with 
thickeneii  ml'irib.  Achenes  oblong  or  columnar,  anooch  and  giabrouSr  mostly 
10-ribbed  or  striate,  either  terete  or  4-  or  5-an^ed,  dightly  ccofeiawted  at  tlie 
very  base,  commonly  of  the  same  thickness  to  the  truncate  summit,  ftpy 
of  rather  rigid,  scabrous,  fragile  bdsties,  brown  or  brownish,  rarely  " 
soft. 
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Involucre  imbricated,  i.  e.,  the  bracts  in  2  or  more  eruccessively 
shorter  series;  leaves  numerous. 
Leaves  usually  subentire  and  narrowly  lanceolate      .        .         .     1.  H.  umbellatum. 
Leaves  usually  broadly  lanceolate  or  ovate-oblong,  and  acutely 

dentate 2.  H.  canadense. 

Involucre  not  regularly  imbricated,  a  series  of  equal  bracts  and 
some  short  calyculate  ones;  leaves  relatively  few. 

Achenes  tapering  from  base  to  summit 3.  H.  Fendleri. 

Achenes  cylindrical. 

Flowers  white  or  ochroleucous  .  ....    4.  H.  albiflorum. 

Flowers  yellow. 

Heads  small,  black-hairy 5.  H.  gracile. 

Heads  large,  white-hairy  or  glabrate. 

Leaves  densely  long-hirsute '    .     6.  H.  Scouleri. 

Leaves  nearly  smooth 7.  H.  cynoglossoides. 

1.  Hieracium  umbellatum  L.  Sp.  PI.  804.  1753.  Stems  3-6  dm.  high, 
strict,  bearing  a  few  somewhat  mnoellately  disposed  heads:  leaves  narrowly 
or  sometimes  broadly  lanceolate,  neariy  entire,  sparsely  denticulate,  occa- 
sionally laciniate-dentate,  all  narrow  at  base:  involucre  usually  livid,  gla- 
brous or  neariy  so;  outermost  bracts  loose  or  spreading.  {H.  columhianum 
Rydb.  Bull.  Torr.  Bot.  Club  28:  513.  1901.)— Across  the  continent  through 
the  northern  part  of  our  range. 

2.  Hieracium  canadense  Michx.  Fl.  2:  86.  1803.  Taller,  robust,  with 
cormybosely  or  paniculately  cymose  heads:  leaves  lanceolate  to  ovate-oblong, 
acute,  sparsely  and  acutely  dentate  or  even  laciniate,  at  least  the  upper  partly 
clasping  and  broad  or  broadish  at  base:  involucre  usually  pubescent  when 
yoimg,  becoming  glabrate,  occasionally  glandular;  the  narrow  outermost  bracts 
loose:  pappus  sordid. — Across  the  continent  through  the  northern  part  of 
our  range,  and  far  northward. 

3.  Hieracium  Fendleri  Schultze  Bip.  Bonplandia  9:  173.  1861.  Sub- 
scapose,  not  rarely  1  or  2  leaves  toward  base  of  the  simple  or  paniculately 
branching  stem,  sparsely  setose-hirsute:  radical  leaves  spatulate  or  broader; 
the  cauline  verging  to  lanceolate,  reduced  above  to  linear  bracts:  heads  few 
and  racemif orm-paniculate,  or  more  nmnerous  and  corymbosely  disposed :  in- 
volucre puberulent  or  glabrate,  with  or  without  scattered  setose  hairs:  achenes 
tapering  from  near  the  base  to  summit,  sometimes  reddish,  at  length  commonly 
blackish:  pappus  copious,  soft,  sordid-whitish.— Colorado  and  New  Mexico. 

4.  Hieracimn  albiflorum  Hook.  Fl.  Bor.  Am.  1 :  298.  1834.  Stems  5-9  dm. 
high,  leafy  below,  neariy  naked  above,  ending  in  a  panicle  of  white-flowered 
heads;  herbage  thickly  beset  below  with  tawny  bristly  hairs,  glabrous  above 
except  for  a  minute  glandular  pubescence  and  sometimes  a  few  soft  hairs  on 
the  inflorescence:  lower  leaves  oblong,  narrowed  at  base  to  a  winged  petiole, 
10-15  cm.  long,  2-4  cm.  broad,  entire  to  saliently  repand-dentate;  upper  leaves 
oblanceolate  to  linear,  those  of  the  inflorescence  linear-attenuate :  pappus  dull 
white. — In  open  coniferous  woods,  in  the  mountains;  our  range  and  westward. 

5.  Hieracium  gracile  Hook.  1.  c.  Pale  green,  in  tufts:  leaves  nearly  all  in 
radical  clusters,  obovate-  to  oblong-spatulate  and  attenuate  into  petioles, 
entire  or  repand-denticulate:  stems  or  scapes  slender,  2-4  dm.  high,  cmereous 
above,  bearing  few  or  several  racemosely  disposed  livid  heads,  the  lower 
linear-bracteate:  involucre  usually  blackish-hairy  at  base:  achenes  short- 
colmnnar. — Mountains  of  Colorado,  Utah,  and  northward. 

5a.  Hieracium  gracile  detonsum  Gray.  A  reduced  form  with  most  of  the 
dark  hairs  wanting,  except  a  few  on  the  involucre. — High  mountains;  west- 
em  part  of  our  range. 

5b.  Hieracimn  gracile  tniTiimiim  A.  Nels.  A  dwari  alpine  form,  sometimes 
but  a  few  cm.  high  and  with  a  solitary  head. — In  the  higher  mountains. 

6.  Hieracium  Scouleri  Hook.  1.  c.  Strikingly  pubescent  with  long  crisp 
hairs,  pale  and  more  or  less  glaucescent;  stems  3-7  dm.  high,  very  leafy: 
leaves  lanceolate,  sessile  or  the  lowest  short-petioled,  5-15  cm.  long:  heads 
rather  few,  in  a  loose  irregular  panicle;  involucre  12  mm.  high;  the  bracts 
linear-lanceolate,  often  acuminate,  imbricated  in  2  or  3  series,  the  outer 
successively  shorter,  all  beset  with  long  bristly  hairs,  and  more  or  less  glan- 
dular: pappus  whitish. — Coming  into  our  range  from  the  north  Pacific  States. 
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6a.  ffiendum  Sconleri  sriBemn  (Rydb.)  A.  Xels.  The  long  white  hain 
largely  absent  firom  the  inroliicre.  (H.  griseum  Rydb.  Mem.  N.  Y.  Bot.  GanL 
1:  465.  1900.)— Colorado  to  Mootana  and  westward. 

7.  ffiendmn  cynoglossoides  .Arvet-Touv.  Si»ciL  Hier.  20.  1881.  Kore 
or  leas  pubescent  with  somewhat  hispid  hairs^  and  the  infloreaeenee  glandular; 
stems  ^-6  dm.  hig^,  num»t>iis  from  the  crown  of  a  perennial  root,  leafy: 
leaves  lanceolate,  mostly  acute,  5-15  cm.  long;  the  xxpoer  seaeile  by  a  namin 
base;  the  lower  narrowed  to  a  winged  petiole:  heads  few-several  in  an  open 
eorvmboee  cjrme;  involucre  12-16  mm.  nigh;  the  linear-acute  bracts  and  sbort 
peduncles  rather  densely  hirsute  with  sbort  black  hairs  as  wefl  as  ^andular: 
achenea  rather  short. — In  opoi  woods;  British  Columbia  to  Galifoniia  and  the 
Rocky  Mountains. 

101.  LACTUCA  L.    Lkituce 

Mostly  tan  herbs,  with  milky  juice,  leafy  stems,  and  paniculate  heads  of 
yellow,  blue,  or  whitish  flowers.  Involucre  glabrous  and  smooth,  cylindra- 
eeous,  or  in  fruit  somewhat  conndal,  several-many-flowered.  Achenes  obeoni- 
preased,  and  with  a  beak  or  narrowed  summit,  which  is  more  or  leas  expanded 
at  apex  into  a  pappif  erous  disk.  Pa{^>us  of  bright  white  or  rarely  sordid  bn»- 
tles,  falling  separately. 

Pappus  brovn;  agfaeoes  beaklesi 1.  L. 

Pappus  bcisfat  white;  acfaenes  witli  a  sfender  beak. 

Leares  sptny-fna/sin^  »*^  often  with  spiny  midrib  and  veins. 

Leaves  oUoog-ianceoiate.  winnat^Hpinnatifid  .  .     2.  L. 

Leaves  ol^aikceoiate.  merely  irreKwariy  dfntimlatr  .     3.  L. 

Leaves  not  spcnose. 
Fkyvers  yellow. 

Involucre  irreguiariy  calyenlaie        .         .         •         •         .         .4.L.. 

Involucre  imbricated •         .         .     5.  L. 

FlowerB  Une  •  in  no.  7  often  pnrpiub). 

striate-nervoae .         .     S.  L. 

1 -^-nerved,  traxksveradynjvose 7.  L. 


1.  Lactnca  spicata  (Lam.)  Hitch.  Trans.  Acad.  St.  Louis  5:  506.  1891. 
Stem  ^10  dm.  hi^  stout,  kafy  up  to  the  pyramidal  rather  crowded  panicle: 
leaves  ample,  sinuately  or  runcinately  pinnatifid,  coarsely  and  irr^ulbrty  or 
doubly  dentate;  the  upper  cauhne  sessile  by  a  mostly  narrowed  but  auiiciUate 
or  partly  clasping  base:  involucre  oblong,  10  mm.  high:  flowers  bluish  to  j^ 
lowish  or  whitish:  pappus  sordid  or  fuscous.  L.  leueophaea. — Acroas  the  eoQ- 
tinent  from  Oregon  to  the  mountains  of  Carolina  and  northward. 

2.  Lactnca  Scaric^  L.  Sp.  PL  Ed.  2.  1119.  1763.  Biomial,  ^abrma 
throu^out  or  hirsute  at  the  base,  greoi  and  giaueoos:  stem  stoat,  6-15  dm. 
high,  leafy,  usually  paniculately  branched:  leaves  lanceolate  to  oblong,  sinuate- 
toothed  or  pinnatind,  sessile  or  auriculate-clas^Mng,  midrib  hekm  beaet  with 
weak  prickles:  heads  analL  6-12-flowered,  very  numerous,  in  an  open  panicle: 
corc^las  pale  yellow:  achenes  pale,  obovate-oblong,  several-^icTvea,  margined, 
about  as  long  as  the  filiform  beak. — Becoming  common  in  fidds  and 
places:  adventive  from  Europe. 

3.  Lactnca  integrata  rOroi.  k  Godr.)  A.  X^.  Similar  to  the 
and  confused  with  it:  leaves  oblong  to  oblanceolate,  findy  irreguj 
ticulate,  rarely  slightly  sinuate:  achenes  dark-ecrfoced.  (L.  rtroaa  of  Am.  an- 
thers, not  L.  rirossa  L.j — ^A  weed  in  waste  groond;  from  our  range  to  the  At- 
lantic States. 

4.  Lactnca  canadensis  L.  Sp.  H.  796.  1753.  Biennial  or  ammal  ^abnm 
and  glaueescent:  stem  strict,  1-2  m.  high,  very  leafy  up  to  the  ekngaled 
narrow  pankle:  leaves  mostly  anuate-pinnatifikiy  1-3  dm.  long,  with  margins 
entire  or  sparin^y  dentate,  and  midnb  naked  or  rarely  some  sparse  bristles. 
most  of  the  caulrne  partly  clasping  by  a  sagittate  or  aunculate  base:  invoiiicie 
10-12  mm.  hi^.  12-20-flowered:  flowers  yellow:  achenes  bladd^.  obacoreiy 
scabrous-rugulose.  lightly  1-nerved  on  the  middle  of  each  face,  broadly  cuval, 
with  distinct  thin  margins,  ratha-  longer  than  the  beaJt;  paf^ras  white. — AcraoB 
the  continent. 
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5.  Lactuca  ludoviciana  (Nutt.)  DC.  Prodr.  9:  141.  1838.  Biennial, 
glabrous  throughout,  leafy  up  to  inflorescence,  paniculately  branched,  6-15 
dm.  high:  leaves  oblong  to  ovate-oblong,  acute  or  acutish,  5-10  cm.  long, 
auriculate-clasping,  spinulose-denticulate  to  pinnatifid  with  spinulose  seg- 
ments: heads  6-10  nmi.  broad,  numerous  in  an  open  panicle;  mvolucre  cy- 
lindric  or  ovoid-cylindric,  glabrous,  the  bracts  successively  shorter  and  broader, 
the  lower  ones  ovate:  rays  yellow:  achenes  oval  to  obovate,  flat. — ^From  Mon- 
tana and  the  Dakotas  to  Texas. 

6.  Lactuca  piilchella  (Pursh)  DC.  1.  c.  131.  Perennial,  glabrous,  more  or 
less  glaucous;  stems  erect,  3-7  dm.  tall,  corymbosel^  paniculate  above:  leaves 
5-20  cm.  long,  numerous,  linear  to  lanceolate,  entire,  toothed,  or  pinnatifid, 
acute  or  obtuse,  those  of  basal  and  lower  stem  leaves  sometimes  with  winged 
petioles,  those  of  upper  stem  leaves  sessile  and  partly  clasping:  peduncles  often 
copiously  scaly:  involucres  16-20  mm.  long;  inner  bracts  linear-lanceolate, 
acute  or  obtusish:  ligulesblue  or  violet:  achenes  black,  the  body  rather  ellip- 
tic, ribbed,  4  mm.  long,  beak  shorter  than  the  body.  (L.  sylvatica  A.  Nefs. 
Bull.  Torr.  Bot.  Club  26:  486.  1899.) — ^In  our  range,  and  northward  ahnost 
across  the  continent.  . 

7.  Lactuca  graminifolia  Michx.  Fl.  Bor.  Am.  2:  85.  1803.  Biennial  or 
perennial,  glabrous  or  nearly  so.  glaucescent;  stems  erect,  6-15  dm.  tall, 
paniculately  branched  above:  leaf-blades  elongated-linear  or  narrowly  linear- 
lanceolate,  10-40  cm.  long,  entire  or  with  a  few  spreading  or  deflexed  lobes; 
both  the  entire  and  pinnatifid  types  often  on  the  same  plant:  peduncles  often 
with  minute  scales:  involucres  12-15  mm.  high;  bracts  linear-lanceolate  to 
lanceolate,  the  inner  scarious-margined:  ligules  purple,  blue,  or  rarely  white 
or  yellowish:  achenes  elliptic  or  elliptic-oblong,  4-4.5  mm.  long,  the  beak 
much  shorter  than  the  boay. — In  the  southeastern  part  of  our  range  to  South 
Carolina  and  Texas. 

105.  SONCHUS  L.    Sow  Thistle 

Leafy-stemmed,  coarse,  succulent  herbs,  chiefly  smooth  and  glaucous. 
Heads  cymose  or  umbellate,  swollen  at  base  or  jug-shaped.  Involucral  bracts 
few,  thin,  with  many  shorter  ones  at  base;  these  becoming  callous-thickened. 
Flowers  yellow.  Achenes  obcompressed,  ribbed,  not  beaked.  Pappus  co- 
pious, of  cottony-white  exceedingly  soft  and  fine  hairs,  mainly  falling  together. 

Heads  large;  involucre  glandular-pubescent 1.  S.  arvensis. 

Heads  medium-sized;  involucre  glabrous. 

Leaves  prickly  toothed;  auricles  rounded  2.  S.  asper. 

Leaves  with  soft  teeth;  auricles  acute 3.  S.  oleraceus. 

1.  Sonchus  arvensis  L.  Sp.  PI.  793.  1753.  Rootstocks  creeping;  stems 
5-10  dm.  high,  naked  at  summit,  bearing  few  or  several  and  corymbosely 
paniculate  showy  heads:  leaves  rimcinate-pinnatifid  or  some  imdi video, 
denticulate-spinulose;  the  cauline  partly  claspmg  at  base:  peduncles  and  invo- 
lucre more  or  less  glandular-bristly;  head  20-25  mm.  high:  achenes  oblong, 
about  10-costate,  rugulose  on  the  ribs. — ^This  weed,  naturalized  from  Europe, 
is  spreading  in  our  range. 

2.  Sonchus  asper  (L.)  Hill,  Herb.  Brit.  1:  47.  1769.  Stem  often  stout, 
3-15  dm.  high,  from  an  annual  root:  leaves  undivided,  lobed,  or  pinnatifid, 
spinulose-dentate;  the  lower  spatulate  to  lanceolate,  more  or  less  distinctly 
petioled;  the  upper  clasping  by  an  auriculate  base,  the  auricles  rounded:  in- 
volucre glabrous,  about  12  mm.  high:  achenes  smooth,  3-nerved  on  each  side. 
—Common  in  fields  and  waste  places;  naturalized  from  Europe. 

3.  Sonchus  oleraceus  L.  Sp.  PI.  794.  1753.  Fibrous-rooted  annual;  stem 
nearly  simple,  5-20  dm.  high:  lower  leaves  petioled,  lyrate-pinnatifid,  1-2  dm. 
long,  the  terminal  segment  commonly  large  and  triangular,  the  margins  den- 
ticulate with  mucronate  or  scarcely  spiny  teeth;  the  upper  pinnatifid,  clasp- 
ing by  an  auriculate  or  sagittate  base,  the  auricles  acute:  involucre  12-16  mm. 
high:  achenes  flat,  longitudinally  ribbed  and  transversely  rugose. — Common 
in  fields  and  waste  places;  naturalized  from  Europe. 
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106.  TROXIMON  Nutt. 

Herbs,  mostly  acaulescent,  with  tufted  usually  sessile  basal  leaves  and 
solitary  heads  of  yellow  or  rarely  purple  flowers  at  the  end  of  a  naked  or 
bracted  scape.  Involucre  campanulate  or  oblong,  the  bracts  imbricated  in 
several  rows,  appressed  or  with  spreading  tips,  membranous  or  herbaceous, 
not  thickened  after  flowering,  the  outer  ones  gradually  shorter  and  broader. 
Receptacle  flat,  naked  or  foveolate.  Rays  truncate  and  5-toothed  at  the 
apex.  Anthers  sagittate  at  the  base.  Style-branches  slender.  Achenes 
oolong,  obovate,  or  linear,  10-ribbed,  not  flattened,  beaked  at  the  summit. 
Pappus  of  copious,  slender,  simple,  white  bristles. 

Achenes  taperins  to  a  stout-nerved  beak  shorter  than  the  body; 
flowers  yellow,  often  roseate  in  drying. 
Leaves  entire  or  coarsely  and  irregularly  toothed. 
Leaves  more  or  less  pubescent  even  in  age. 

Narrowly  lanceolate  or  linear,  and  often  somewhat  laoiniate- 

toothed ,        .      1.  T.  pubesoens. 

Lanceolate  or  oblanceolate,  often  broadly  so  and  obtuse       .       2.  T.  villosiun. 
Leaves  glabrous  at  least  in  age;  the  involucre  glabrous  or  some- 
what pubescent. 

Leaves  not  2-ranked '    .       3.  T.  glaucum. 

Leaves  2-ranked,  linear 4.  T.  parviflorum. 

Leaves  narrowly  linear,  or  laciniately  parted  into  linear  divisions        5.  T.  arachnoideum. 
Achenes  with  slender  beak,  as  long  as  or  longer  than  the  body. 
Flowers  orange,  in  age  or  on  drying  often  purplish;  more  or  less 
woolly-pubescent  under  the  involucre. 
Plant  low  (1-2  dm.);  leaves  tapering  to  a  short-winged  petiole, 

or  sessile 6.  T.  aiirantiacum. 

Plant  taller  (2-5  dm.);  leaves  tapering  into  a  long,  slender, 

winged  petiole 7.  T.  purpureum. 

Flowers  yellow,  scarcely  changing  when  dry. 
Involucre  glabrous. 
Somewhat   woolly-pubescent  below  the  involucre  on  the 

peduncle 8.  T.  arizonicum. 

Not  woolly-pubescent  on  the  peduncle       .         .         .         .       9.  T.  elatum. 
Involucre  more  or  less  pubescent 10.  T.  montanum. 

1.  Troximon  pubesoens  (Rydb.)  A.  Nels.  Perennial  with  a  taproot  and 
short,  branching  caudex:  leaves  narrowly  oblanceolate,  about  1  dm.  long, 
5-15  mm.  wide,  acuminate,  slightly  glaucous  but  even  in  age  villous-pubescent; 
scape  1.5-3  dm.  high,  sparingly  villous:  involucre  about  2  cm.  high,  viUous 
and  somewhat  viscid;  bracts  with  a  dark  median  line  and  sometimes  tinged 
with  purple,  the  outer  ones  ovate-lanceolate,  about  two  thirds  the  length  of  the 
linear-lanceolate,  long-acuminate  inner  ones:  flowers  yellow,  the  outer  often 
striate  or  tinged  with  purple:  beaks  of  the  achenes  short  and  striate  through- 
out. (Agoseris  pubescens  Rydb.  Bull.  Torr.  Bot.  Club  28:  511.  1901;  A. 
attenuata  Rydb.  1.  c.  32:  136.  1905.)— In  the  foothills;  Wyoming  and  Colo- 
rado. 

2.  Troximon  villosum  (Rydb.)  A.  Nels.  Leaves  oblanceolate,  more  or  less 
pubescent,  especially  on  the  margins  and  veins;  scape  1-2  dm.  high,  often 
sparingly  hairy  and  villous  under  the  head:  involucre  campanulate,  about  2 
cm.  high;  outer  bracts  ovate  or  ovate-lanceolate,  more  or  less  villous  especially 
on  the  margins,  dotted  with  blackish  dots;  inner  bracts  lanceolate:  ligules 
yellow  or  the  outer  tinged  with  reddish:  achenes  with  a  short  striate  beak. 
(Agoseris  viUosa  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  458.  1900;  A.  macidata 
Rydb.  Bull.  Torr.  Club  32:  136.  1905,  the  original  description  of  which  is 
here  used.) — Colorado  to  Montana. 

3.  Troximon  glaucmn  Nutt.  Gen.  2:  128.  1818.  Perennial,  pale  or  glau- 
cous, glabrous  throughout  or  a  little  wooUy  below:  leaves  linear,  lanceolate, 
or  oblong,  entire,  dentate,  or  pinnatifid,  5-25  cm.  long,  4-20  mm.  wide,  acu- 
minate at  the  apex,  narrowed  at  the  base,  sometimes  into  margined  petioles: 
scapes  stout,  glabrous  or  slightly  pubescent,  longer  than  the  leaves,  often 
4  dm.  high:  involucre  oblong-campanulate,  or  broader  in  fruit,  commonly 
quite  glabrous,  the  bracts  lanceolate,  acuminate:  achenes  conspicuously 
beaked;  pappus  of  rather  rigid,  scabrous  or  denticulate  bristles.  {T.  roseum 
Nutt.  Trans.  Am.  Phil.  Soc.  7:  434.  1841;  see  also  Greene,  Pitt.  2:  77  &  176. 


COMPOSITAE    (composite  FAMILY)  599 

1901;  Agosens  agrestia  Osterh.  Bull.  Torr.  Bot.  Club  28:  645.  1901;  A,  roaeaia 
Rydb.  1.  c.) — ^Throughout  our  range  and  northward  and  westward. 

3a.  Trozimon  glaucum  dasycephalum  T.  &  G.  Fl.  2:  490.  1843.  ''This 
plant  differs  from  T.  glaucum  only  in  having  a  pubescent  involucre.  It  is 
scarcely  worth  nomenclatural  recognition."  (C.  V.  Piper  in  Contrib.  U.  S. 
Nat.  Herb.  11:  542.  1906.)  (Agoseris  scorzoneraefolia  Greene,  Pitt.  2:  177. 
1891;  A.  aUissima  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  458.  1900.)— Same  range 
as  the  species. 

^6.  Troximon  glaucum  piunilum  (Nutt.)  A.  Nels.  A  low,  tufted  form 
usually  with  narrow  and  often  with  laciniately-toothed  leaves:  involucre  more 
or  less  pubescent.  T,  glaucum  laciniatum  in  part.  (T,  pumilum  Nutt.  Trans. 
Am.  Phil.  Soc.  7:  434.  1841;  Agoseris  Leontodon  Rydb.  1.  c.  457.) — Colorado 
to  Montana  and  the  Dakotas. 

4.  Trozimon  parviflorum  Nutt.  1.  c.  Caudex  multicipital,  the  narrowly 
linear  or  broader  and  lanceolate  leaves  strictly  2-ranked,  thus  subtending  the 
more  or  less  decumbent  scapes;  whole  plant  nearly  or  quite  glabrous:  bracts  of 
the  involucre  nearly  equal,  all  lanceolate-acuminate:  heads  and  achenes  much 
shorter  than  in  the  last,  the  latter  almost  beakless:. pappus  less  flaccid  and 
more  nearly  approaching  the  deciduous.  T,  glaucum  parviflorum. — Colorado 
and  Utah  to  Montana  and  the  Dakotas. 

5.  Trozimon  arachnoideum  (Rydb.)  A.  Nels.  Dwarf,  the  few  stems  from 
the  crown  or  crowns  of  the  rather  slender  root  only  7-20  cm.  hi^:  leaves 
mostly  lanceolate  in  outline  but  laciniate-pinnatifid  with  linear  divisions,  or 
in  the  smaller  forms  linear  and  entire,  more  or  less  cinereous  or  lanate-pubes- 
cent:  rays  of  the  rather  small  heads  yellow,  often  purplish  externally  or  in 
drying:  the  body,  the  beak,  and  the  pappus  of  the  achene  each  about  5  nam. 
long.  T.  glaucum  laciniatum  in  part  (not  T,  laciniatum  Gray.  Proc.  Am. 
Acad.  19:  71.  1883;  Agoseris  ladniata  Greene,  1.  c.  178; ^4.  arachnoidea Rydb . 
BuU.  Torr.  Club  S:  511.  1901). — Open  slopes,  middle  elevation;  in  our  range 
and  ivpst  to  th^  Siprras 

6.  Trozimon  aurantiacmn  Hook.  Fl.Bor.  Am.  1:  300.  pi.  104.  1833.  Nearly 
glabrous,  deep  green  and  not  at  all  glaucous:  leaves  oblanceolate,  obtuse,  en- 
tire, narrowea  to  a  short  petiole:  involucre  15-20  mm.  high;  the  bracts  broadly 
to  narrowly  lanceolate,  acute,  or  the  outer  and  looser  ones  oblong  ^nd  obtuse: 
flowers  orange,  drying  brownish  or  purple:  achenes  thickish,  tapering  gradually 
to  a  short,  stout  beak.  (Agoseris  carnea  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1: 
458.  1900.) — ^Moimtain  parks;  from  our  range  to  the  coast  states. 

7.  Troximon  purpuretmi  (Gray)  A.  Nels.  Sparsely  lanate  when  young,  in 
age  glabrate,  more  or  less  glaucous;  scapes  2-5  dm.  high,  enlarged  and  tomen- 
tose  at  the  summit:  leaves  linear  to  lanceolate,  saliently  or  often  rimci- 
nately  toothed  or  lobed:  bracts  of  the  involucre  moderately  well  imbricated, 
10-25  mm.  long,  lanceolate  and  long-aciuninate,  or  the  outer  ones  oblong  and 
obtuse:  corollas  deep  saffron-color,  drying  purple:  achenes  black,  fusiform, 
with  a  slender  beak  about  as  long  as  the  body:  pappus  white.  {Macro- 
rhynchus  purpureus  Gray,  PI.  Fendl.  114.  1849;  T.  gracilens  Gray,  Proc.  Am. 
Acad.  19:  72.  1883;  Agoseris  Greenei  Rydb.  as  to  our  range.)--Colorado  to 
Montana  and  westward. 

8.  Trozimon  arizonicum  Greene,  Pitt.  2:  78.  1890.  About  3  dm.  high, 
slender,  glabrous  except  a  woolliness  imder  the  involucre:  leaves  narrowly 
oblanceolate,  entire  or  runcinately  toothed:  head  about  25  mm.  high,  few- 
flowered,  more  than  25  mm.  broad  when  expanded;  involucral  bracts  in  two 
series,  the  outer  oblong,  the  inner  lanceolate,  all  purple  in  the  middle:  ligules 
light  yellow:  beak  of  the  achene  very  much  attenuate,  longer  than  the  body; 

lappus  fragile  and  deciduous.     (Agoseris  elongata  Greene;  A.  rostraia  and  A. 
,umilis  Rydb.   Bull.   Torr.   Bot.   Club   32:  137.  1905.)— Colorado  to   New 
Mexico  and  Arizona. 

9.  Trozimon  elattmi  (Nutt.)  A.  Nels.  Robust,  scapes  2-5  dm.  high:  leaves 
thickish,  lanceolate  to  spatulate,  sparingly  dentate  to  pinnatifid,  2-3  dm. 
long,  glaucous:  heads  25-30  nmi.  high  and  broad;  involucral  bracts  lanceo- 
late, acute,  more  or  less  pubescent:  corollas  yellow:  achene  thickish,  6  mm. 
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kxig,  with  a  beak  as  long  or  laager.  {T,  NutlaBxi  Gray,  Prae.  Am.  Acad.  9: 
216.  1874;  StyfopappiM  efotus  Xott.  L  e.  433.) — From  the  iiortiiwestem  part  of 
our  range  to  Caliiorxua  and  Washington. 

10.  Thudmon  montmnmn  (Ost^h.)  A.  Nels.  Perennial  from  a  aevefsl- 
stemmed  rootstock;  the  scapes  flowering  nhen  about  1  dm.  hi^  and  ekm^atrng 
to  2.5  or  3  dm.,  wooUy-pubeseent  beneath  the  inrohicre  and  at  the  base: 
leaves  oblanoeolate,  1-2  dm.  kxig  including  the  narrow-winded  petiole, 
glabrous  at  the  time  of  flowering  or  nearly  so,  entire  or  some  of  the  larger 
with  few  teeth:  flowers  yellow,  the  ligufes  little  exceeding  the  bracts^  iIk 
fruiting  heads  about  3  cm.  hi^:  invohicral  bracts  woofly-pobeaeent,  es- 
pecially soon  the  ed«es,  in  three  series,  the  outermost  ones  lanceolate-acuininate, 
the  second  series  ovate,  acuminate,  exceeding  the  outermost,  and  equaling  the 
narrow  inmost  series:  achenes  10-striate,  a  little  less  than  1  cm.  kn^  tapering 
into  a  slender  filiform  beak  of  the  same  length,  which  is  crowned  by  the  bri^it 
white  pappus  of  about  the  same  length.  T.  grcauhfiorum  as  to  our  rai^e. 
(A90iteris  morUaTia  Osterh.  BulL  Torr.  Bot  Qub  27:  507.  1900.)— Colondo 
and  Wyoming. 

107.  TARAXACUM  Hall.     Daxdeliox 

P^iennial  acaolescent  herbs,  with  pinnatifid  or  toothed  or  rai«iy  entsie 
leaves  all  in  a  basal  tuft  and  large  heads  of  yellow  flowers  terminating  usoally 
ample  and  naked  hollow  scapes.  Principal  bracts  of  the  invc^ocre  nearly 
equal,  the  outer  much  shorter  and  in  several  series.  Receptacle  flat,  naked. 
Rays  5-toothed  at  the  truncate  summit,  .\chenes  oblong  or  linear-fusiform, 
4  or  5-angied,  5-10-nerved,  somewhat  spinuloee  above,  tapering  into  a  sioider 
beak  which  bears  at  its  summit  a  co{hous  pappus  of  unequal  perastoit  bdadea. 

Oiter  calyculjite  bracts  ApprcHed;  a  dmiinatrre  alpine  {dant     .         .     I.  T. 
Outer  caiycuiate  bracts  more  or  leas  ^>reaHing. 
Achenes  not  re«l. 

Leaves  cieeply  runcinate;  outer  bracts  early  reflexed. 

The  terminal  lobe  of  leaves  lance     ...... 

The  terminal  lobe  of  leaves  sooall  

Leaves  more  or  leas  toothed  or  sinuate;  outer  bracts  tardily  re- 
flexed  or  with  merely  squarrose  or  reflexed  tips. 

Bracts  oonspicuouaiy  comicuiate 4.  T.  <         

Bracts  (at  least  the  outer  ones;  not  comicuiate       .         .         .     5.  T.  ansnstifalnim. 
Achenes  red  6.  T. 


1.  Taraxictiin  scopulomm  (Gray)  R3rdb.  Mem.  N.  Y.  Bot.  Gard.  1:  455. 
1900.  Minute,  leaves  and  scapw  3  cm.  or  less  loo^:  head  6  mm.  or  in  fruit 
even  10  mm.  hieh,  narrow,  few-flowered;  outer  invohicral  bracts  lanceolate, 
rather  loose;  inner  somewhat  comicuiate. — Ffighest  alpine  region  of  the 
Rocky  Mountains,  Colorado  to  McMitana. 

2.  Tanxacum  affTrinale  Weber,  Prim.  FL  Hols.  56.  1780.  Root  thick  and 
long,  bitter:  leaves  oblong  or  spatulate  in  outline,  irregularly  dentate  to 
sinuate-pin natifid .  from  a  few  cm.  to  nearly  3  dm.  long,  usually  pubeaeemt 
when  young  and  somewhat  succulent:  inner  bracts  of  the  involucre  linear  or 
linear-lanceokite,  acute,  10-15  mm.  long;  outer  ones  similar  but  shorter,  re- 
flexeii:  flowers  yellow:  pappus  brownish  or  white,  maturing  into  a  ^oboae 
ma^s.  (T.  Taraxacum  Karst.)  Common  Dandelion. — NaturaJiaed  from. 
Europe  but  finding  in  our  ra.ngp  a  peculiaiiy  ^vtu^ble  environment,  heDoe 
oveminnrng  lawns  and  meadows. 

3.  TaraxBCinn  mexicannm.  DC.  Prodr.  7:  146.  1S3S.  Very  similar  but 
usually  smaller:  leaves  narrow  and  the  terminal  lobe  small:  bracts  few. — In- 
digenous in  the  mountains :  from  Wyoming  and  Utah  to  Mexico. 

4.  Taraxactmi  duxsetormzi  Greoie,  Pitt.  4:  230.  1901.  Large,  the  erown 
of  the  root,  or  each  of  its  several  brancht^,  bearing  mostly  1  stout  erect  acape 
1-3  dm.  hi^  and  several  upright  leaves,  scone  more  than  2  dm.  kng;  herbage 
giabrous:  leaves  oblanceolate,  acuti^  the  margin  not  deeply  but  very  un- 
evenly and  laciniately  cut.  the  teeth  spreading,  seldom  at  all  ruadnate: 
scape  under  the  involdcre  afBchTMMdrtomentiMie:  oaUr  bcaets  ia  about  3 1 
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very  large,  pale  and  thin,  before  the  flowering  almost  equaling  the  inner  and 
nearly  concealing  them,  imder  the  mature  fruit  relatively  snorter,  oblong, 
lanceolate,  narrowed  toward  the  smnmit,  then  again  dilated  into  an  ovate 
tip;  inner  bracts  narrowly  linear-lanceolate,  with  a  dilated  and  bifid  tip: 
achenes  distinctly  compressed,  olive-green,  spinulose  at  summit,  otherwise 
smooth,  or  the  2  prominent  angles  and  intervening  ribs  variously  tuberculate 
or  somewhat  muncate;  beak  thnce  the  length  of  the  achene.  {T,  ceratophorum 
and  T.  latilobum  DC,  as  to  our  range;  T.  oblanceolatum  A.  Nels.  in  Herb.) — 
Common  in  the  mountains;  from  Colorado  to  British  America. 

5.  Taraxacum  angustifolium  Greene.  1.  c.  232.  Glabrous  throughout; 
crown  of  the  root  usually  much-branchea  and  the  leaves  and  scape  nimierous: 
leaves  oblong-linear,  8-15  cm.  long,  1-2  cm.  wide,  obtuse  or  mucronately 
acute,  sharply  and  remotely  denticulate  to  coarsely  dentate,  the  teeth  all  sim- 
ple, opposite,  seldom  runcmate:  scapes  rather  slender,  slightly  decumbent, 
m  maturity  twice  the  length  of  the  leaves:  involucres  rather  narrow  and 
few-flowered,  the  outer  bracts  few  and  small,  in  a  single  series,  or  at  least 
scarcely  biserial,  broadly  lanceolate  to  oblong,  erect:  achenes  chestnut-brown, 
spinulose-muricate  at  summit,  smooth  and  obtusely  costate  from  above  the 
middle  to  the  base ;  beak  about  thrice  the  length  of  the  achene.  T.  leiospermum 
ftydb.  Bull.  Torr.  Bot.  Club  32:  137.  1905.)— Subalpine  meadows;  Colorado 
and  Wyoming. 

6.  Taraxacum  ammophilum  A.  Nels.  ex  Greene,  Pitt.  4:  233.  1901.  Stout- 
ish,  but  multicipital  and  depressed,  the  leaves  and  numerous  decumbent 
scapes  only  5-10  cm.  long;  herbage  wholly  glabrous:  leaves  oblong  or  spatulate- 
oblong,  acutish,  evenly  but  not  strongly  runcinate-toothed:  outer  involucral 
bracts  in  a  single  and  even  scanty  series,  thin  and  pale,  oval  to  ovate-lanceolate, 
erect;  the  inner  narrowly  lanceolate,  the  tips  slightly  and  somewhat  scariously 
dilated:  achenes  distinctly  though  not  strongly  compressed,  dark  red-brown, 
muncate  at  the  aci^te  summit,  the  4  principal  angles  tuberculate  below,  the 
intervening  ones  similar  except  as  being  less  prominent;  stipe  of  pappus 
nearlv  thrice  the  length  of  the  achenes. — (>eek  banks  in  the  mountains;  south- 
em  Wyoming. 
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32.  Moraceae  .  . 
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34.  Lotion  thaceoA    . 
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30.  Polygotiaceae  , 
37.  Chenopodiadeaa 
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39.  Nyctaginaceae 
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Genera 

Species 

Varieties 

Accepted 

Synonyms 

105.  Pinguiculaceaa 

106.  Orobanchaceae 

107.  Bfartyniaoeae 

108.  Planta«inaceae 

109.  Rubiaceaa 

110.  Caprifoliaceae 

111.  Adoxaceae 

112.  Cucurbitaceae         

113.  Campannlaceae 

114.  Lobeliaceae        

115.  Valerianaceae 

116.  Compositae        

1 
2 
1 
1 
2 
6 
1 
2 
2 
2 
1 
107 

2 

4 

1 

7 

10 

16 

1 

2 

6 

3 

4 

538 

5 
2 
9 

1 

2      . 
3 
10 
563 

1 
4 

2 
59 

Totals 

649 

2733 

1788 

186 

Total  number  of  accepted  species 2,733 

Total  nimiber  of  species  merdy  mentioned  or  believed  to  be  synonyms    .     1,788 
Total  number  of  names  of  species  or  varieties  accounted  for  in  some  way    4,707 


ABBREVIATIONS  OF  AUTHORS'  NAMES 


A.  Br, — Bnoii,  Alexander. 
Adans.-'^AiAumon,  Michel. 

A.  DC* — ^De  C«iidoUe»  Alphonse. 
Ait.—Jdtoa^  WiUiam. 
AU.—Amono,  Carlo. 

Anders. — Andemon,  Nils  Johan. 
Am. — Amott,  George  A.  Walker. 
BotU.— Baillon,  Henri  Ernest. 
Beauv. — Beauvois,  A.  M.  F.  J.  Palisot  de. 
BerUh. — ^Bentham,  George. 

B.  &  H. — ^Bentham,  George,  and  Hooker, 

Joseph  Dalton. 

B.  Ju88. — ^JuMieu,  Bernard  de. 
Bess. — ^Bener,  Wilhelm  S.  J.  G.  von. 
Bigd. — Bigelow,  Jacob. 

Boerh. — Boerhaave,  Hermann. 
Boise. — ^Boiuier,  Edmond. 
Br.,  A.  Br. — ^Braan,  Alexander. 
Br.,  R.  Br. — ^Brown,  Robert. 
Briq. — Briquet,  John. 
Bri^— Britton,  Nathaniel  Lord. 
Burgsd. — BurgsdorflF,  F.  A.  L.  von. 

C.  &  R. — Coulter,  J.  M.,  and  Rose,  J.  N. 
C.  A.  Mey. — Meyer,  Carl  Anton. 

Cart. — Carri^re,  Elie  Abel. 

Ca88. — Cassini,  Henri. 

Cav. — Cavanilles,  Antonio  Jos^. 

Cham. — Chamisso,  Adalbert  von. 

Chapm. — Chapman,  Alvan  Wentworth. 

Chois. — Choisy,  Jacques-Denis. 

CA:^.— CockereU.  T.  D.  A. 

Coult. — Coulter,  John  Merle. 

DC. — De  Candolle,  Augustin  P. 

Deaf. — Desfontaines,  R6n6  Louiche. 

Desv. — Desvaux,  Augustin  Nicaise. 

i>i€<r.— Dietrich,  Albert. 

Dougl. — Douglas,  David. 

Eat. — Eaton,  Amos. 

Ehrh. — Ehrhart,  Friedrich. 

Ell.— EUiotU  Stephen. 

Endl. — Endlicher,  Stephan  Ladislaus. 

Engelm. — Engelmann,  George. 

Esch. — Eschscholtz,  Johann  Friedrich. 

F.  &  M. — Fischer,   F.  E.  L.  von,   and 

Meyer,  C.  A. 
Fisch. — Fischer,  F.  E.  Ludwig  von. 


Foug. — ^Fougerottx,  Augusta  Denis. 
Foum. — ^Foumier,  Eugene. 
Frc»n.— Frewnius,  J.  B.  G.  W. 
Gaefin. — Gaertner,  Joseph. 
GUib. — Oilibert,  Jean  Emmanuel. 
Gmd. — Gmelin,  Samuel  Gottlieb. 
Gmd.,  J.   G.  Gmd,  —  GmeUn,   Johann 

Georg. 
Good. — Goodenough,  Samuel. 
Good,  L.  N. — Goodding,  Leslie  Newton. 
Grev. — Oreville,  Robert  Kaye. 
Griseb. — Orisebach,  Heinrich  R.  A. 
Gronov. — Gronovius,  Jan  Fredrik. 
H.  dk  A. — Hooker,  William  Jackson,  and 

Amott,  G.  A.  Walker. 
Hack. — Hackel,  Eduard. 
Haussk. — Haussknecht,  Carl. 
H BK. —HumholdU    F.    Alexander  von, 

Bonpland,  Aimd,  and  Kuntfa,  C.  S. 
Hitchc. — Hitchcock,  Albert  Spear. 
Halz. — Hoiadnger,  John  M. 
Hook. — Hooker,  William  Jackson. 
Homem. — Hornemann,  Jens  Wilken. 
Joc^'.-^Jacquin,  Nicolaus  Joseph. 
JiL88. — ^Jussieu,  Antoine  Laurent  de. 
JiL88.,  B.  Ju88. — Jussieu,  Bernard  de. 
Ktze.—K.viiiiw,  Otto. 
L. — Linnaeus,  Carolus,  or  Linne,  Carl  von 
Lag. — Lagasca,  Mariano. 
LaU. — Ave-Lallemant,  J.  L.  E. 
Lam. — Lamarck,  J.  B.  A.  P.  Monnet. 
Ledeh. — ^Ledebour,  Carl  F.  von. 
Lehm. — Lehmann,  J.  G.  C. 
Le88. — Lessing,  Christian  Friedrich. 
L'Her. — L'H^ritier  de  Brutelle,  C.  L. 
Lindl. — Lindley,  John. 
MacM. — MacMillan,  Conway. 
Maxim,. — Mazimowicz,  Carl  Johann. 
Medic. — Medicus,  Friedrich  Casimir. 
Mei8n. — Meisner,  Carl  Friedrich. 
Merr. — Merrill,  Elmer  D. 
Mey. — Meyer,  Ernst  Heinrich  F. 
Mey.,  C.  A.  Mey. — Meyer,  Carl  Anton. 
Michx. — Michauz,  Andrd. 
MiU.—mner,  Philip. 
Moq. — Moquin-Tandon,  Alfred. 
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MueU.  Arg, — ^Mueller,  Jean  (of  Aargau). 

Muench. — Muenchhaissen,  Otto  Freiherr 
von. 

ilftt^.— Muhlenberg,  G.  H.  E. 

Murr, — ^Murray,  Johann  Andreas. 

Neck, — ^Necker,  Noel  Joseph  de. 

Nee8. — ^Nees  yon  Esenbeck,  Christian  Gott- 
fried. 

Nda.,  A.  Nda. — ^Nelson,  Aven. 

Nda,,  E.  ATeia.— Hebon,  Elias. 

JNTti//.— NuttaU,  Thomas. 

Ort.— Ortega,  C.  G. 

Osterh. — Oiterhout,  Geo.  E. 

Pott.— PaUas,  Peter  Shnon. 

Pari, — ^Parlatore,  Filippo. 

P.  Br, — ^Browne,  Patrick. 

Pera. — ^Peisoon,  Christian  Hendrik. 

Planch. — ^Planchon,  Jules  l^ile. 

Pair, — ^Poiret,  Jean  Louis  Marie. 

R,  &  S, — ^Roemer,  J.  J.,  and  Schultes* 
August. 

Raf, — ^Rafinesque-Schmaltz,  C.  S. 

R.  Br, — ^Brown,  Robert. 

ReUherib. — ^Reichenbach,  H.  G.  L. 

Retz, — ^Retzius,  Anders  Johan. 

Richards. — ^Richardson,  John. 

Roem, — ^Roemer,  M.  J. 

fiottft.— Rottboell,  Christen  Fries. 

Rupp. — ^Ruppius,  Heinrich  Bemhard. 

Rupr. — Ruprecht,  Franz  J. 

Rydb. — ^Rydberg,  Per  Axel. 

Saliab, — Salisbury,  Richard  Anthony. 


Sarg, — Sargent,  Charles  Sprague. 

Sch,  Bip, — Schttltz,  Karl  Heinrich  (dis- 
tinguished as  Bipontinus,  t.  e,  of  Zwei- 
brucken). 

Schwein, — Schweinitz,  Lewis  David  de. 

Scop, — Scopoli,  Johann  Anton. 

Scribn. — ^Lamson-Scribner,  Frank. 

Ser. — Seringe,  Nicolas  Charles. 

Shdd, — Sheldon,  Edmund  P. 

Sm.,  J.  G.  Sm. — Smith,  Jared  Gage. 

Spreng, — Sprengel,  Kurt. 

Stenib. — Sternberg,  Caspar. 

Steud, — Steudel,  Ernst  Gottlieb. 

St,  HU.-^t,  Hilaire,  Auguste  de. 

Sudw, — Sudworth,  Geo.  B. 

Sw, — Swartz,  Olaf. 

T,  <fe  O. — Tones,  John,  and  Gray,  Asa. 

rAwnfe.— Thunberg,  Carl  Pehr. 

Thurb. — ^Thurber,  George. 

Torr, — ^Torrey,  John. 

Tovm. — ^Tdumefort,  Joseph  Pitton  de. 

Trd. — ^Trelease,  William. 

Trev, — ^Treviranus,  Christian  Ludolf . 
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Xeb. 
Nek, 
Neb. 
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GLOSSARY 


A,  assL  prefix  in  compounds,  usually  signi- 
fies a  negative,  or  the  absence  of  some- 
thing; as,  orvetoloua,  without  petals; 
Orphylloua,  leafless,  etc.  If  the  word  be- 
gins with  a  vowel,  the  prefix  is  an;  as, 

.  ttriHintheroua,  destitute  of  an  anther. 

Abnormal.     Contrary  to  the  usual  structure. 

Abortive.  Imperfectly  formed  or  rudi- 
mentary. 

Abruptly  pinncUe.  Pinnate  without  an  odd 
leaflet  at  the  end. 

Acaulescent.      Apparently     stemless;     the 

/  proper  stem,  bearing  the  leaves  and 
flowers,  being  very  short  or  subterranean. 

Accrescent.  Growing  larger  after  flower- 
ing, as  the  caljrx  of  Physalis. 

Accumbent  (embryo).  Cotyledons  with  the 
edges  against  the  hypocotyl. 

Aceroae.  Needle-shaped,  as  the  leaves  of 
pines. 

Achene.  A  small,  dry,  hard,  1-celled,  1- 
seeded,  indehiscent  fruit. 

Achtamydeoua  (flower).  Without  floral  en- 
velopes. 

Adcular.  Needle-shaped;  more  slender 
than  acerose. 

Acroffenous.  Growing  from  the  apex,  as 
the  stems  of  ferns  and  mosses. 

Aculeate.  Armed  with  prickles  (cKtUei),  as 
the  rose  and  brier. 

Aculeolaie.  Armed  with  small  prickles,  or 
slightly  prickly. 

Acuminate.     Taper-pointed. 

Acute.  Merely  sharp-pointed,  or  ending  in 
a  point  less  than  a  right  angle. 

Adnate.  United  in  growth;  the  anther  is 
adnate  when  fixed  by  its  whole  length  to 
the  filament. 

Adacendent,  Ascendent^  Ascending.  Rising 
gradually  upwards. 

Adaurgent,  Aaaurgent.  Same  as  adacendent, 
etc. 

AdventiHoua.     Out  of  the  usual  place. 

Adveniive.     Imperfectly  naturalized. 

Aequilateral.  Equal-sided;  opposed  to  ob- 
lique (in  foliar  organs). 

Aeativation.  The  arrangement  of  parts  in 
a  flower-bud. 

ii^a (plural  alae).  Awing;  the  side-petal  of 
a  papilionaceous  corolla. 

AlaU,    Winged. 

Albumen,  An  old  general  name  for  nutri- 
tive tissue  in  the  seed. 


AUiaceoua,  Having  the  smell  or  taste  of 
garlic. 

Alpine,  Belonging  to  high  mountains 
above  the  limit  of  forests. 

Altemaie  (leaves,  branches,  etc.).  Occur- 
ring singly  at  the  nodes  of  the  axis. 

Alveolate.  Honeycomb-like,  as  the  recep- 
tacle of  the  cotton-thistle. 

Ament.    Same  as  catkin. 

Amentaceoua.  Catkin-like,  or  catkin-bear- 
ing. 

Amorphoua.     Without   any   definite   form. 

Amphitropovs  (ovule  or  seed).  Half- 
inverted  and  straight,  with  the  hilum 
lateral. 

Amplexicavl  (leaves).  Clasping  the  axist)y 
the  base. 

AmpvUaceoua.  Swelling  out  like  a  bottle 
or  bladder. 

Anaatomoaing.  Forming  a  net-work  {aruia- 
tomoaia),  as  the  veins  of  leaves. 

Anatropoua  (ovule).  Inverted  and  straight, 
with  the  micropyle  next  the  hilum. 

Ancipiial.  Two-edged,  as  the  stem  of 
blue-eyed  grass. 

Androecium.     The  whole  set  of  stamens. 

Androgynoua.  Having  both  staminate  and 
pistillate  flowers  in  the  same  inflores- 
cence. 

Angioaperma.  The  great  group  of  seed- 
plants  with  ovules  (and  seeds)  inclosed 
by  an  ovary. 

Annual.  Of  only  one  year's  duration. 
Winter  annual,  a  plant  from  autumn- 
sown  seed  which  blooms  and  fruits  in 
the  following  spring. 

Annular.  In  the  form  of  a  ring,  or  forming 
a  circle. 

Annulate.     Marked  by  rings. 

Annulua.  A  ring,  like  that  of  the  spore- 
case  of  most  ferns. 

Anterior,  in  the  flower,  is  the  side  towards 
the  bract  (external);  while  poaterior  is 
the  side  towards  the  axis. 

Anther.  The  essential  part  of  the  stamen, 
which  contains  the  pollen. 

Antheriferoua.     Anther-bearing. 

Antheaia.     The  opening  of  the  flower. 

Apetaloua  (flower).     Without  petals. 

AphyUoua.  Destitute  of  leaves,  at  least  of 
green  leaves. 

Apiculate.  Tipped  with  a  short  and  abrupt 
point. 
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Gi/OB&AMT 


of  aoft 


4y»roi»oU.     IvyiBC  <^t«i»  aod  Sat. 
^vHicAfiMA^.     Co6««bbx;  coboiatdni 

^f^MTw^M.    «4rdMr«Kvfi^     Ti«»Jik»   ia  sum 

^^viia^.     I$«ttil  ur  <sitnr«i  liks  a  b«nr. 
AifUui^,    MarkMi    ^na    mfiu    licti*   ■■■!!, 

4n^.     Au  tiip9«a»iti9*  grvwinc  ofi  or  afaous 

■Ai*«^(ul»  vsMtfUj'K     FurTUflh«i  with,  aa  acL 

^'■Iiic^^u^w^     JoiaBaiL 

4%iir%(r"Wa4?.     FwiTiiifh^r}  wtch.  aorieics  or  cur- 

)Kk#  appuiifntiii 
4w<^«AbqMd.    ;3i«rp-pQixL&ad  from. »  broaticr 

bade. 
4w».     BnadfrJike  awytiriiic^ 
^viwi^.     Fomi^ied  wicii  aa  mm  or  lone 

bnsdc-ofaaped  sip. 
4xi2.     The  oppcr  ancie  bcCwvcn.  »  leaf  ami 

JLn2f .     BWrMignc  to  tile  mxia^  or  occopr- 

r  (boi,  ckc).    OeeoETixic  in  aa  aziL 
Tb*  cmtrmi  lixi*  ai  »blj  bod^i  ^^ 

ocsaii  roond  vbicii  oduci  are  astarhfrf; 

tfaa  raoc  mad  stem. 


BctTT-fikc;. 

Jiirniabed    wich   risid   poittts  or 
baALe>»  oaaallT  reftcxed  like  the 
barb  of  a  -ruhhrrik 
AD-4<ri2<zie.     Finely    barbed. 
Baxiissed.     Acsaciied  by  the  base. 
RaaL     ThB   dbrooa   porckza  of  the  xaner 
bask. 

ynrffn^  21  %  proluu^ed  naciow  tip. 

Wish.  Ictus  or  stiff  hairs  of  any 

»rt;  asroa  of  sraaees  atre  sasecimes  called 

beari. 

Jkrrs.    Jk  frvat  palpT  or  inaBT  throusboai^ 

aa  a  cisram:  or  a  crape;. 
Bi',  in.  'sampaoDda.  oieaaa  two  or  tviea. 
iK(f<!7ft6za?.     Having  tvo  teeth. 
BienrvuxL     Of  two  years'  dnratinn. 
iac  frraxL  the  seed  one 
aod  iytziif  the  ocxr.. 
Bilid,    TwoHuefk  to  about  the  mTrfrfTe. 
BifoHaiati    leaf'.     Wlxh.  two 
Two^ipped. 
Two-ceiled. 
Two  cocether. 
(lgai£,.    Twice  piaaacte. 
Twi 


one  withia  the  oChor. 
BiminUM.     DotdtLy 

teeth  of  a  leaf  are  theimief  »ea  rrrrmtr. 
Bibermttbi.     Twiee  ternaCe  (principal  (fivi> 

aoos  X  caeh.  wttk  3  kaAecai. 
A£adU0-3.     Thin  and  ^-^^^^ 

la  gmeral.  the  leaches  of  aa 
Boce    or    ieaa    dziEerent 

ordinary  leavee;  apceaaOy,  the  mxmIL  feaf 

or  jeaie  in.  the  azxl  of  whidh  a  Aower  or 

itt  p«i£faeL  ataads. 
BrmKtUt,    A  bcaee  on  the  pai&el  or  flowep- 

ataOc 
BriaMa,     X  goJt,  sharp  hair, 

aiauiar  body  of  similar  t 
BuA.    AIea£-badwi£kfiah79KaIes,  1 


BmBbiifermu.     Bearing  or  prodnexnc  bofiaoL 
Bm&Ut.    A  smaa  bnOx  capeexaaT  c 

upon  the  Acm. 
BmibtMg,  BoAmw.    Boib-Ck*  i 
BuOatt,    Appcacinc  se  if  bfiatcrad  or  bfiai- 


Dtrjppiiic  off  ¥«nr  cariT;  caaa- 

pared  wisk  ochcr  parts. 
CaarjktiiM,  C«B9«Casr.    Geowinc  in.  dBEf-Oe 

patHieif  or  tofts. 
C«£ear>zte.    Famiahcd  witk  a  spar, 
CsOae.    A  hard  protobctaoee  or  calkmitri 

in   the  grasses   the   tooi^   qQxx  hairir 

sweilinc  at  the  baee  or  inaectian  of  the 


CmEupuiam    (jfowcr;.      Faroiahed    wdftk 

ooter  set  of  bracts  rcaonbiinc 

ealTX. 
C<dTfe^     The  ooter  set  of  fioeal 
CempoBHiiear.    BeE-ahapcd. 
CtmepyLrtTTivmaa    'o^txie  or  seed). 

so  sa  to  brine  the  apex  and  baa 

tocecher. 
dtMauttietiiaiM^    Chaimeied,,  or  wntik 

Inn^f.rirfmal  sroonre. 
CmuadLxbi.      Lattieed^    nannririm, 

work. 
CmHitaemU.     Grayishi-whxtc;  hoarx^ 

bceaoae  the  snrfiaee  is  arvBcd  wick 

whx^  hairs.     Incamanm  m  whctei 
OscjnZZar?.      Hair-4ike   in  fr^^rw-  ^^ 

hair  or  jj^wri^r  bristleik 
C/BjratoAr.     Siapcd   like  a  hcvi; 

into  a  baad  or  dcnae  cfmBer- 
Cmg/vtBUat^     dminixtrve  of  ^stfJli 
CmfVbdaam^     A  little  head. 
Cmpmtiar,    Rffanfny  to  or  like  a 
A  pod;  aay-  dry 


Kceiod;  fssm^ieii  wick  ; 
tadee  or  proicetioa  on  the  lower  a 
CariapHim^  €<Bniaf/mi».    The « 

of  craaies 
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Camoae,    Fleshy  in  texture. 

Carpel,  The  unit  of  structure  of  the  pistil, 
which  may  consist  of  a  single  carpel  or  of 
several  carpels. 

Carpophore.  The  slender  prolongation  of 
the  floral  axis  which  in  the  Umbelliferae 
supports  the  pendulous  ripe  carpels. 

Cartilaginona.  Firm  and  tough  in  texture, 
like  cartilage. 

Caruncle.  An  excrescence  at  the  hilum  of 
some  seeds,  as  those  of  Polygala. 

CarunciUate.     Furnished  with  a  caruncle. 

Catkin.  A  scaly  deciduous  spike  of  flow- 
ers; an  ament. 

Caudate.    Tailed  or  tail-pointed. 

Caudex.  The  persistent  base  of  an  other- 
wise annual  herbaceous  stem. 

Caulescent.    Having  an  obvious  stem. 

Cauline.    Of  or  belonging  to  a  stem. 

Centrifugal  (inflorescence).  Produced  or 
expanding  in  succession  from  the  center 
outwards. 

Centripetal.     The  opposite  of  centrifugal. 

Cemuou^.  Nodding;  the  sunmiit  more  or 
less  inclining. 

Chaff.  Small  membranous  scales  or  bracts 
on  the  receptacle  of  Gompositae;  the 
gltmies  of  grasses,  etc. 

Chaffy.  Furnished  with  chaff,  or  of  the 
texture  of  chaff. 

Channeled.  Hollowed  out  like  a  gutter; 
same  as  canaliculate. 

Chartaceoua.  With  the  texture  of  paper  or 
parchment. 

CHiate  (foliar  organs).  Beset  on  the  mar- 
gin with  a  fringe. 

Cinereous.    Ash-grayish;  the  color  of  ashes. 

Cirdnate.  Rolled  inwards  from  the  top, 
like  a  crosier. 

Circumsciaeile.  Dehiscing  by  a  r^nilar 
transverse  circular  line  of  division. 

Cirrhiferoua,  Cirrhoae.  Furnished  with  a 
tendril. 

Clavate.  Club-shaped;  slender  below  and 
thickened  upwards. 

Claw.  The  xnarrow  or  stalk-like  base  of 
some  petals. 

Club-shaped.    See  clavate. 

Coalescence,  The  union  of  parts  or  organs 
of  the  same  kind. 

Cochleate.  Coiled  or  shaped  like  a  snail 
shell. 

Cohesion.  The  union  of  one  organ  with 
another  of  like  nature. 

Column.  The  united  stamens,  as  in  Mal- 
vaceae; or  the  stamens  and  pistils  united 
into  one  body,  as  in  Orchidaceae. 

Coma.  A  tuft  of  any  sort  (literally,  a  head 
of  hair). 

Commissure.  The  plane  of  junction  of  two 
carpels,  as  in  the  fruit  of  Umbelli- 
ferae. 

Comose,    Tufted;  bearing  a  tuft  of  baizs. 


Compressed,  Flattened  on  two  opposite 
sides. 

Conduplicate,    Folded  upon  itself  lengthwise. 

Confluent.  Blended  into  one,  or  running 
together. 

Congested,  Conglomerate.  Crowded  to- 
gether. 

Conjugate.    Coupled;  in  single  pairs. 

Connate.  United  or  grown  together  from 
the  first. 

Connective.  The  part  of  the  anther  connect- 
ing its  two  cells. 

Connivent.  Converging,  or  brought  close 
together. 

Contorted.    Twisted  together. 

Convolute.  Rolled  up  lengthwise,  as  the 
leaves  of  the  plum  in  vernation. 

Cordate,    Heart-shaped. 

Coriaceous.    Resembling  leather  in  texture. 

Corm,     A  solid  bulb,  like  that  of  Crocus. 

Corneous.  Of  the  consistence  or  appearance 
of  horn,  as  the  albumen  of  the  seed  of 
the  date,  coffee,  etc. 

Comiculate,  Furnished  with  a  small  horn 
or  spur. 

Corolla,  The  floral  envelope  (usually 
showy)  within  the  calyx. 

Corona,  A  coronet  or  crown;  an  appendage 
at  the  top  of  the  claw  of  some  petals,  as 
Silene  and  soapwort. 

Corrugate.    Wrinkled  or  in  folds. 

Cortical.-    Belonging  to  the  bark  (cortex). 

Corymb.  A  flat  or  convex  flower-cluster, 
with  branches  arising  at  different  levels 
and  centripetal  blooming. 

Corymbose.  Approaching  the  form  of  a 
corjrmb,  or  branched  in  that  way;  ar- 
ranged in  corsonbs. 

Costa.    A  rib;  the  midrib  of  a  leaf,  etc. 

Costate.    Ribbed. 

Cotyledons.    The  first  leaves  of  the  embryo. 

Crateriform,  Goblet-shaped;  broadly  cup- 
shaped. 

Creeping  (stems).  Growing  flat  on  or 
beneath  the  ground  and  rooting. 

Cremocarp.  A  half-fruit,  or  one  of  the  two 
carpels  of  Umbelliferse. 

Crenate.     With  roimded  teeth. 

Crested,  Cristate.  Bearing  any  elevated  ap- 
pendage like  a  crest. 

Cribrose.  Pierced  like  a  sieve  with  small 
apertures. 

Crinite.    Bearded  with  long  hairs,  etc. 

Crown.     See  corona. 

Cruciate,  Cruciform.  Cross-shaped,  as  the 
four  spreading  petals  of  the  mustard 
and  the  petals  of  all  the  flowers  of  that 
family. 

Crustaceous.  Hard  and  brittle  in  texture; 
crust-like. 

Cucullate.  Hooded  or  hood-shaped;  rolled 
up  like  a  comet  of  paper,  as  the  spathe  of 
Tndiw-n  turnip. 
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Cidm,    The  ttem  of  gnuMS  and  sedgw. 
Cuneate,    Ctmeiform,      Wedge-ohaped. 
Cupvle.    A  little  oup;  the  cup  of  the  acorn. 
CuapidtUe.     Tipped  with  a  sharp  and  stiff 

point. 
Cut,    Same  as  incited;  or  applied  generally 

to  any  sharp  and  deep  division. 
Cvothiform.     With  the  shape  of  a  cup,  or 

particularly  of  a  wineglass. 
Cymbiforfn.     Boat-shaped. 
Cyme.    Like  a  corymb,  but  with  centrifugal 

blooming. 
Cymoae.    Furnished  with  cymes,  or  like  a 

cyme. 

Deeiduoue.  Falling  ofiF,  or  subject  to  fall; 
applied  to  leaves  which  fall  in  autumn, 
and  to  a  calyx  and  corolla  which  fall 
before  the  fruit  forms. 

Decompoimd.  Several  times  compounded 
or  divided. 

Decumbent,  Reclined  on  the  ground,  the 
summit  tending  to  rise. 

Decurrent  (leaves).  With  blade-like  exten- 
sion on  the  stem  beneath  the  insertion, 
as  in  thistles. 

DecueecUe.  Arranged  in  pairs  (or  whorls) 
which  are  successively  at  right  angles  (or 
alternate)  with  each  other. 

Defiexed.    Bent  downwards. 

Dehiscence.  The  natural  opening  of  a  closed 
vessel,  as  of  an  anther  or  a  pod. 

Dehiscent.  Opening  by  some  method  of 
dehiscence.  x 

Deltoid.  Triangular  in  shape,  like  the  Greek 
capital  A.  ' 

Dentate.    Toothed. 

DenticulcUe.  Furnished  with  very  small 
teeth;  a  diminutive  of  dentate. 

Depauperate  (impoverished  or  starved ) .  Be- 
low the  natural  size. 

Depressed.  Flattened,  or  as  if  pressed  down 
from  above;  flattened  vertically. 

Dextrorse.    Turned  to  the  right. 

Di-^  as  a  prefix  in  compounds,  means  two 
or  twice. 

Diadelphous  (stamens).  United  by  fila- 
ments in  two  sets. 

Diandrous.    Having  two  stamens. 

Dichotomoits.     Two-forked. 

Dicotyledonous  (embryo).  Having  a  pair 
of  cotyledons. 

Didymous.     Twin. 

Didynamous.  With  two  stamens  longer 
than  the  others. 

Diffuse.    Spreading  widely  and  irregularly. 

Digitate  (fingered).  Where  the  leaflets  of  a 
compound  leaf  are  all  borne  on  the  apex 
of  the  petiole. 

Digynous  (flower).    Having  two  pistils. 

Dimerous.  Made  up  of  two  parts,  or  with 
organs  in  twos. 

Dinwrphoua.     Of  two  forms. 


Dioeeioust  Dioicous.  With  stamens  and 
pistils  in  sqwrate  flowers  on  dififerent 
plants. 

Disciform,  Disk-shaped.  Flat  and  circular, 
like  a  disk  or  quoit. 

Disk.  The  face  of  any  flat  body;  the  central 
region  of  a  head  of  flowers,  like  the  sun- 
flower, as  opposed  to  the  ray  or  margin; 
a  fleshy  expansion  of  the  receptacle  of 
a  flower. 

Dissected.  Cut  deeply  into  many  lobes  or 
divisions. 

Dissepiment,  The  partition  of  an  ovary  or 
fruit. 

Distichous,    Two-ranked. 

Divaricate,    Very  widely  divergent. 

Divided  (leaves,  etc.).  Cut  into  divisions 
extending  about  to  the  base  or  the  mid- 
rib. 

Dorsal.  Upon  or  relating  to  the  back  or 
outer  surface  of  an  organ. 

Downy.  CHothed  with  a  coat  of  soft  and 
short  hairs. 

Drupaceous.    Like  or  pertaining  to  a  dn4>e. 

Drupe.    A  stone-fruit. 

E'  or  Ex',  as  a  prefix  in  compounds,  means 

destitute  of;  as  e~costate,  without  a  rib  or 

midrib. 
Eared.    See  awriculate. 
Ebracteate.    Destitute  of  bracts. 
Echinate.      Armed    with    prickles    (like   a 

hedgehog). 
Elliptical.     Oval  or  oblong,  with  the  ends 

regularly  rounded. 
Emarginate.     Notched  at  the  summit. 
Emeraed.    Raised  out  of  water. 
Ensiform.    Sword-shaped,  as  the  leaves  of 

Iris. 
Entire  (foliar  organs).    The  margin  not  at 

all  toothed,  notched,  or  divided. 
Ephemeral.     Lasting  for  a  day  or  less. 
Epigynous.     Upon  the  ovary. 
Epiphyte.      A    plant    growing    on    another 

plant,  but  not  noiu*ished  by  it;  an  air- 
plant,  f 
Equitant.      Astride;    used    of   conduplicate 

leaves  which    infold   each  other  in   two 

ranks,  as  in  Iris. 
Erase.    Eroded,  as  if  gnawed. 
Evergreen.    Holding  the  leaves  over  winter 

or  longer,  until  new  ones  appear. 
Excurrent.    Running  out,  as  when  a  midrib 

projects  beyond  the  apex  of  a  leaf,  or  a 

trunk  is  continued  to  the  very  top  of  a 

tree. 
Explanate.    Spread  or  flattened  out. 
Exserted.    Protruding  out  of,  as  the  stamens 

out  of  the  corolla. 
Extrorse.     Turned  outwards;  the  anther  is 

extrorse  when  fastened  to  the  filament 

so  as  to  dehisce  outwards  (away  from  the 

pistil),  as  in  Iris. 
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FaHUsttU.   Scjrthe-shaped ;  a  flat  body  curved, 

its  edges  parallel. 
Farifuiceoiia.    Mealy  in  texture. 
Farinose.    Covered  with  a  mealy  powder. 
Fcadde.    A  close  cluster. 
Fcadded.    Growing  in  a  bundle  or  tuft,  as 

the  leaves  of  pine  and  larch,  and  the 

roots  of  peony  and  dahlia. 
Faatigiate  (branches).     Close,  parallel. 
Faveolate,  Favoae.     Honeycombed;  same  as 

alveolate. 
Fertile.     Fruit-bearing,  or  capable  of  pro- 
ducing   fruit;    also    applied    to    anthers 

when  they  produce  good  pollen. 
Fiddle-8?iaped.     Obovate  with  a  deep  re- 
cess on  each  side. 
Filament.    The  stalk  of  a  stamen;  also  any 

slender  thread-shaped  appendage. 
Filamentoee,     Filamentous.       Bearing     or 

formed  of  slender  threads. 
Filiform.      Thread-shaped;    long,    slender, 

and  cylindrical. 
Fimbriate.         Fringed;      furnished      with 

fringes. 
Fistular,  Fistulose.    Cylindrical  and  hollow, 

as  the  leaves  of  onion. 
Flabelliform,  FlabeUate.    Fan-shaped;  broad, 

rounded  at  the  summit,  and  narrowed 

at  the  base. 
Fleshy.     Composed  of  firm  pulp  or  flesh; 

succulent. 
Flexuose,  Flexuous.    Bending  gently  in  op- 
posite directions,  in  a  zigzag  way. 
Floccose.    Composed  of  or  bearing  tufts  of 

woolly  or  long  and  soft  hairs. 
Floret.     A  small  flower,  usually  one  of  a 

dense  cluster. 
Foliaceous.    Belonging  to,  or  of  the  texture 

or  nature  of  a  leaf. 
Foliose.    Leafy. 
Follicle.    A  simple  pod,  opening  down  the 

inner  suture. 
Foveate.    Deeply  pitted. 
Faveolate.    Diminutive  of  foveate. 
Free.    Not  united  with  any  other  parts. 
Fringed.     The  margin  beset  with  slender 

appendages,  bristles,  etc. 
Frond.     The  leaf  of  ferns  and  some  other 

cryptogams;  in  Lemnaceae,  the  thallus- 

like  stem  which  functions  as  foliage. 
Fruit.     The   seed-bearing   structure   of   a 

plant. 
Fugacious.     Soon  falling  off  or  perishing. 
Fulvous.     Tawny;   dull  yellow  with  gray. 
Funiculus.    The  stalk  of  a  seed  or  ovule. 
Funnelform,     Funnel-shaped.       Expanding 

gradually  upwards,  like  a  funnel. 
Furcate.     Forked. 
Fuscous.    Deep  gray-brown. 
Fusiform.     Spindle-shaped. 

OaUa.    A  hooded  or  helmet-shaped  portion 
of  a  perianth,   as  the  upper  sepal  of 


Aconitum,  and  the  upper  lip  of  some 

bilabiate  corollas. 
Gamopetalous.     With  united  petals;   same 

as  monopetalous  and  sympetalous. 
Oamosepalous.     With  united  sepals;  same 

as  monosepaloua. 
Geminate.    Twin,  in  pairs,  as  the  flowers  of 

Linnaea. 
Gemma.    A  bud. 
Geniculate.     Bent   abruptly,   like  a  knee, 

as  many  stems. 
Gibbous.    More  swollen  at  one  place  or  on 

one  side  than  the  other. 
Glabrate.    Becoming  glabrous  with  age,  or 

almost  glabrous. 
Glabrous.   Smooth,  having  no  hairs,  bristles, 

or  other  pubescence. 
Gland,     A  secreting  surface  or  structure; 

any  protuberance  or  appendage  having 

the  appearance  of  such  an  organ. 
Glaucous.      Covered    with    a    fine    white 

powder  that  rubs  off  (bloom),  like  that 

on  a  fresh  plum  or  a  cabbage  leaf. 
Globose.      Spherical    in    form,    or    nearly 

so. 
Globular.    Nearly  globose. 
Glochidiate    (hairs    or    bristles).      Barbed; 

tipped  with  barbs,  or  with  a  double  hooked 

point. 
Glomerate.    Closely  aggregated  into  a  dense 

cluster. 
Glomerule.    A  dense  head-like  cluster. 
Glume.     The  husks  or  fioral  coverings  of 

grasses,  or  particularly  the  outer  husks 

or  bracts  of  each  spikelet. 
Gymnospermous.   Naked-seeded. 
Gymnosperms.     The  great  group  of  seed- 
plants  with  ovules  (and  seeds)  not  in- 
closed (naked). 
Gynandrous^      With     stamens    borne    on 

(imited  with)  the  pistils. 
Gynobase.     An    enlargement   or   prolonga- 
tion   of     the    receptacle     bearing     the 

ovary. 
Gynoecium.     The  whole  set  of  pistils. 
Gynophore.   A  stalk  raising  a  pistil  above  the 

insertion  of  the  stamens. 

Habit.     The  general  aspect  of  a  plant,  or 

its  mode  of  growth. 
Habitat.     The  situation  in  which  a  plant 

grows  in  a  wild  state. 
Hastate.    Like  an  arrowhead,  but  with  the 

basal  lobes  pointing  outward  nearly  at 

right  angles. 
HearP^haped.   With  the  conventional  shape 

of  a  heart. 
Helmet.    See  galea. 
Hemin,  in  compounds,  means  half. 
Herb.     A  plant  with  no  persistent  woody 

stem  above  ground. 
Herbaceous.     With  the  texture  of  common 

herbage;  not  woody. 
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Hermaphrodite  (flower).  Having  both  sta- 
mens and  pistils;  same  as  perfed, 

Heterogamoue.  Bearing  two  or  more  sorts 
of  flowers  as  to  their  stamens  and  pistila, 
as  in  aster,  daisy,  and  coreopsis. 

Hexor,  in  compounds,  means  six. 

HireutB.  Hairy  with  stiffish  or  beard-like 
hairs. 

Hispid.    Bristly:  beset  with  stiff  hairs. 

Hiepidvlous.    Diminutive  of  hiepid. 

Hoary,     Grayish-white;  see  caneecerU. 

Homogamoua.  A  head  or  cluster  with 
flowers  all  of  one  kind. 

Hood.    Same  as  galea. 

Hooded.    Hood-shaped;  see  cucuUate. 

Hyaline.    Transparent,  or  nearly  so. 

Hypocrateriform.     Salver-shaped. 

Hypogynoua.    Inserted  under  the  pistil. 

Imbricate.  Overlapping  (as  shingles  on  a 
roof),  either  vertically  or  spirally,  where 
the  lower  piece  covers  the  base  of  the 
next  higher;  or  laterally,  as  in  the  aesti- 
vation of  a  calyx  or  corolla,  where  at 
least  one  piece  must  be  wholly  external 
and  one  internal. 

Immersed.     Growing  wholly  under  water. 

Imperfect  flowers.  Wanting  either  stamens 
or  pistils. 

Inaequilateral.  Unequal-sided,  as  the  leaf 
of  begonia. 

Incanous.     Hoary  with  white  pubescence. 

Incised.    Cut  rather  deeply  and  irregularly. 

IncumberU  (embryo).  Cotyledons  with  the 
back  of  one  of  them  against  the  hypocotyl. 

Indefinite  (stamens,  etc.).  Inconstant  in 
number  or  very  numerous. 

Indehiscent.     Not  splitting  open. 

Indigenous.    Native  to  the  country. 

Indusium.  The  shield  or  covering  of  the 
sorus  ("fruit-dot")  of  a  fern. 

Inflated.    Turgid  and  bladdery. 

Inflexed.     Bent  inwards. 

Inflorescence.  The  arrangement  of  flowers 
on  the  stem;  the  flower-cluster  as  a  whole. 

Infundibuliform.      Funnel-shaped. 

Innate  (anther).  Attached  by  its  base  to 
the  apex  of  the  filament. 

Innovation.     An   incomplete   young  shoot. 

Insertion.  The  place  or  the  mode  of  at- 
tachment of  an  organ  to  its  supjxjrt. 

Intemode.  The  part  of  a  stem  between 
two  nodes. 

Interruptedly  pinnate.  Pinnate  with  small 
leaflets  intermixed  with  larger  ones. 

Introrse.  Turned  or  facing  inwards  (towards 
the  axis  of  the  flower). 

Involucel.    An  involucre  of  the  second  order. 

Involucrate.     Furnished  with  an  involucre. 

Involucre.  A  whorl  or  set  of  bracts  around 
a  flower,  umbel,  or  head. 

Involute.  In  vernation;  rolled  inwards 
from  the  edges. 


Ked.  A  projeeting  ridge  on  a  surface, 
like  the  keel  of  a  boat;  the  two  anterior 
petals  of  a  papilionaceous  corolla. 

LabeUum.  The  odd  (lower)  petal  of  or- 
chids. 

Labiaie.     Same  as  bilabiate  or  two-lipped. 

Laciniate.  Slashed;  cut  into  deep  narrow 
lobes. 

Lamellar,  LameUate.  Consisting  of  flat 
plates. 

Lamina.  A  plate  or  blade;  the  blade  of  a 
leaf. 

Lanate,  Woolly;  clothed  with  long  and 
soft  entangled  hairs. 

Lanceolate.     Lance-shaped. 

Lanuginous.     Cottony  or  woolly. 

Lax.  Loose  in  texture,  or  sparse;  the  op- 
posite of  crowded. 

Leaflet.  One  of  the  divisions  or  blades  of 
a  compound  leaf. 

Legume.  A  simple  pod,  dehiscent  into  two 
pieces,  like  that  of  the  pea;  the  fruit  of 
the  pea  family  (Leguminosae),  of  what- 
ever shape. 

Lemma.  The  lower  of  the  two  bracts  in- 
closing the  flower  in  the  grasses;  some- 
times called  l^e  flowering  glume. 

Lenticular.  Lens-shaped  (convex  on  both 
sides). 

Lepidote.  Leprous;  covered  with  scurfy 
scales. 

Ligneous,  lAgnose.    Woody  in  texture. 

Ligulate.    Fmrnished  with  a  ligule. 

Ligule.  The  strap-shaped  corolla  in  many 
Compositae;  the  little  membranous  ap>- 
pendage  at  the  summit  of  the  leaf-sheaths 
of  most  grasses. 

Limb.    The  blade  of  a  leaf,  petal,  etc. 

Linear.  Narrow  and  flat,  the  margins 
parallel. 

Lingulate,   Linguiform.     Tongue-shaped. 

Lip.  The  principal  lobes  of  a  bilabiate 
corolla  or  calyx;  the  odd  and  peculiar 
petal  in  the  orchis  family. 

Lobe.  Any  projection  or  division  (es- 
pecially a  rounded  one)  of  a  leaf,  etc. 

Loculiddal  (dehiscence).  Splitting  down 
through  the  middle  of  the  back  of  each 
cell. 

Lament.  A  iK)d  which  separates  trans- 
versely into  joints. 

Lunate.     Crescent-shaped. 

Lunulate.    Diminutive  of  lunate. 

Lyrate.  Lyre-shaped;  an  obovate  or  spatu- 
late  pinnatifid  leaf  with  the  end-lobe 
large  and  roundish  and  the  lower  lobes 
small. 

Macrosporangium.      Same   as   megasporan- 

gium. 
Macrospore.     Same  as  megaspore. 
Marcescent.    Withering  without  falling  off. 


GLOSSARY 


617 


Masked,    See  peraoruUg, 
Megaaporangium,    The  spoiangium  which 

contains  megaspores. 
Megaapore.     The   larger   spore   of   hetero- 

sporous  plants  (club  mosses,  water  ferns, 

seed-plants). 
Membranaceouat    Membranous.    With    the 

texture  of  a  membrane;  thin  and  more  or 

less  translucent. 
Microaporanffium,     The  sporangium  which 

contains  microspores. 
Microapore.     The  smaller  spore  of  hetero- 

sporous  plants  (club  mosses,  water  ferns, 

seed-plants). 
Midrib.    The  middle  or  main  rib  of  a  leaf. 
Monadelphoua.     Stamens  united  by  their 

filaments  into  one  set. 
MonUifijrm.     Necklace-shaped;  a  cylindri- 
cal body  enlarged  at  intervals. 
MonocotyUdonoua  (embryo).     Having  only 

one '  cotyledon. 
Monoecioua.     With  stamens  and  pistils  in 

separate  flowers  on  the  same  plant. 
Monopetaloua  (flower).    With  united  petals; 

see  gamopetaloua. 
MonoaepcUotta,     With  united  sepals;  same 

as  gamoaepaHoua. 
MtuTonate.     Tipped  with  an  abrupt  short 

point. 
MucroniUaie.     Diminutive  of  mucronate, 
MuUin,  in  compounds,  means  many. 
Muricate.    Beset  with  short  and  hard  points. 
Muticoua.     Pointless;  beardless;  unarmed. 

Naptform.    Turnip-shaped. 

Naturalized.  Introduced  from  a  foreign 
country,  but  growing  wild  and  propa- 
gating freely  by  seed. 

Nectariferoua.  Nectar-bearing;  having  a 
nectary. 

Nectary.    An  organ  which  secretes  nectar. 

Needle-ahaped.  Long,  slender,  and  rigid, 
like  the  leaves  of  pines. 

Nerve,  A  name  for  the  ribs  or  veins  of 
foliar  organs,  especially  when  simple  and 
iwurallel. 

Node.  A  knot;  the  joints  of  a  stem,  from 
which  the  leaves  arise. 

Nodose.    Knotty  or  knobby. 

Noduloae.     Diminutive  of  nodoae. 

Nut.  A  hard,  mostly  one-seeded,  in- 
dehiscent  fruit,  as  a  chestnut,  butternut, 


Ob-,  as  a  prefix,  signifies  inversion,  as 
follows: 

Ohcompr eased.  Flattened  the  opposite  of 
the  usual  way. 

Ohcordate.  Heart-shaped  with  the  broad 
and  notched  end  at  the  apex  instead  of 
the  base. 

Oblanceolate.  Lance-shaped  with  the  taper- 
ing point  downwards. 


Oblong.  Two  to  four  times  as  long  as  broad, 
and  more  or  less  elliptical  in  outline. 

Obovate.  Inversely  ovate,  the  broad  end 
upward. 

Obtuae.    Blunt  or  round  at  the  end. 

Ochreate.    See  ocreate. 

Ochroleucoua,  Yellowish-white;  dull  cream- 
color. 

Ocrea.    A  sheathing  stipule. 

Ocreate.    Having  sheathing  stipules. 

Ociogynotu.    With  eight  pistils  or  styles. 

Offaet.  Short  branch  next  the  ground 
which  takes  root. 

Operculate.  Furnished  with  a  lid  or  cover 
(operculum),  as  the  capsules  of  mosses. 

Oppoaite.  Applied  to  leaves  and  branches 
when  an  opposing  pair  occurs  at  each 
node;  to  stamens  when  directly  in  front 
of  the  petals. 

Orbicular,  Orbiculate.  Circular  in  outline  or 
nearly  so. 

Oval.    Broadly  elliptical. 

Ovate.  Shaped  like  the  section  of  an  egg 
with  the  broader  end  downwards. 

Ovoid.    A  solid  with  an  ovate  section. 

Ovule.  The  body  which  becomes  a  seed 
after  fertilization;  the  megasporangium 
of  seed-plants. 

Palea  (plural  paleae).  Chaff;  the  inner 
husk  of  grasses;  the  chaff  or  bracts  on 
the  receptacle  of  many  Compositae. 

Palmate.  Applied  to  a  leaf  whose  leaflets, 
divisions,  or  main  ribs  all  spread  from 
the  apex  of  the  petiole,  like  a  hand  with 
outspread  fingers. 

Palmately  lobed,  cleft,  parted,  divided,  etc. 
The  varying  depths  of  division  of  a 
palmate  leaf. 

Panduriform.    Same  as  fiddle-shaped. 

Panicle  (inflorescence).  An  open  cluster 
like  a  raceme,  but  more  or  less  compound. 

Panicled,  Paniculate.  Arranged  in  panicles, 
or  like  a  panicle. 

Papilionaceous.  Butterfly-shaped;  applied 
to  such  a  corolla  as  that  of  the  pea. 

Papilla  (plural  papillae).  A  little  nipple- 
shaped  protuberance. 

Pajnllate,  Papillose.    Covered  with  papillae. 

Pappus.  The  modified  calyx-limb  in  Com- 
positae, forming  a  crown  of  very  various 
character  at  the  summit  of  the  achene. 

Parietal.  Attached  to  the  walls,  as  of  the 
ovary. 

Parted.  Separated  or  cleft  into  parts  al- 
most to  the  base. 

Pectinate.  Pinnatifid  or  pinnately  divided 
into  narrow  and  close  divisions,  like 
the  teeth  of  a  comb. 

Pedate.  Like  a  bird's  foot;  palmate  or 
palmately  cleft. 

Pedicel.  The  stalk  of  each  particular 
flower  of  a  cluster. 
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PediedUOB,  Pediaitd,     Furnished  with  a 

pedicel. 
Pedunde.     A   flower-stalk,   whether  of  a 

single  flower  or  of  a  flower-cluster. 
Pedunded,  Pedunculate.    Furnished  with  a 

peduncle. 
Pdlate.     Shield-shaped;  applied  to  a  leaf, 

whatever   its    shape,    when   the   petiole 

arises  from  the  under  surface. 
Pendent.     Hanging. 

Pendulous.     Somewhat  hanging  or  droop- 
ing. 
Penicillate.    Tipped  with  a  tuft  of  fine  hairs. 
Penio;  in  compounds,  means  five. 
Perennial.    Lasting  from  year  to  year. 
Perfect  (flower).    Having  both  stamens  and 

pistils. 
Perfoliate.    Applied  to  a  leaf  through  whose 

base  the  stem  appears  to  pass. 
Perianth.      The    floral    envelopes    of    the 

flower,  especially  when  calyx  and  corolla 

cannot  be  distinguished. 
Pericarp.     The  wall  of  the  ripened  ovary, 

which  in  many  cases  is  the  wall  of  the 

fruit. 
Periffynium,     The  inflated  sac  which  in- 
closes the  ovary  in  Carex. 
Perigynoua   (flower).     Sepals,   petals,   and 

stamens  arising  from  the  rim  of  a  tube 

or  cup  surrounding  the  pistil  or  pistils. 
Pereiatent.     Remaining  beyond  the  period 

when  such  parts  conunonly  fall. 
Personate.    Masked;  a  bilabiate  corolla  with 

a  projection  {palate)  in  the  throat,  as  of 

the   snapdragon. 
Petal.    A  constituent  member  of  the  corolla. 
Petaloid.    Petal-like;  resembling  or  colored 

like  petals. 
Petiole.    The  leaf-stalk. 
Petioled.      Petiolate.      Furnished    with    a 

petiole. 
Petiolulale.    Applied  to  a  leaflet  which  has 

its  own  stalk  (petiolule). 
Pilose.     Hairy;    clothed  with  soft  slender 

hairs. 
Pinnate  (leaf).    Leaflets  disposed  along  the 

main    axis    of    the    leaf;    feather-veined 

(secondary  veins  arising  from  a  midrib). 
Pinnately  lobed,   cleft,   parted,  divided,   etc. 

The  varying  depths  of  division  of  a  pin- 
nate (feather-veined)  leaf. 
Pinnatifid.    Same  as  pinnately  deft. 
Pinnule.     A  secondary  pinna;  one  of  the 

pinnately  disposed  divisions  of  a  pinna. 
Pistil.  The  seed-bearing  organ  of  the  flower. 
Pitted.     Having  small   depressions  or  pits 

on  the  surfa9e,  as  many  seeds. 
Placenta.      The    surface    of    the   ovary    to 

which  the  ovules  are  attached. 
Plicate.    Folded  into  plaits,  usually  length- 
wise. 
Plumose.      Feathery;    when    any    slender 

body  (such  as  a  bristle  of  a  pappus)  is 


beset  with  hairs,  like  the  beard  on  a 

feather. 
Plurir,    in    compounds,    means    many    or 

several. 
Pod.    Specially  a  legume;  also  applied  to 

any  sort  of  capsule. 
Poly',  in  compounds,  means  many. 
Polygamous,      Having    some   perfect    and 

some  staminate  and  pistillate  flowers,  on 

the  same  or  on  different  individuals. 
Polymorphous.    Of  several  forms. 
Polypetalous.      With    the    petals    distinct 

(whether  few  or  many). 
Pdysepalous.    When  the  sepals  are  distinct. 
Pome,     A  fleshy  fruit,  such  as  the  apple, 

pear,  haw,  etc. 
Posterior.     On  the  side  towards  the  axis; 

see  anterior. 
Prickles.    Sharp  elevations  of  the  bark,  and 

coming  off  with  it,  as  of  the  rose. 
Procumbent.    Trailing  on  the  ground. 
Produced.    Extended  or  projecting,  as  the 

upper  sepal  of  a  larkspur   is  produced 

above  into  a  spur. 
Proliferous.     A  new  branch  arising  from 

an  older  one,  or  one  head  or  cluster  of 

flowers  from  another. 
Prostrate.    Lying  flat  on  the  ground. 
Pruinose,  Pruinate.    Frosted;  covered  with 

a  powder  like  hoar-frost. 
Puberulent,    Covered  with  fine  and  short, 

almost  imperceptible  down. 
Pubescence.    Fine  and  soft  hairs. 
Pubescent.    With  pubescence. 
Pulverulent.      Dusted;    covered   apparently 

with  fine  powder. 
Pulvinaie.     Cushioned,    or    shaped   like  a 

cushion. 
Punctate.    Dotted,  either  with  minute  holes 

or  apparently  so. 
Pungent.      Very   hard   and    sharpnpointed; 

prickly-pointed. 

Raceme.  A  flower-cluster  with  one-flowered 
pedicels  along  the  axis  of  inflorescence. 

Racemose.    Bearing  racemes,  or  raceme-like. 

Rachis.  An  axis  bearing  close-set  organs; 
especially  the  axis  of  a  spike. 

Radiate,  Radiant.  Furnished  with  ray- 
flowers. 

Radical.  Belonging  to  the  root,  or  ap- 
parently coming  from  the  root. 

Rameal.    Belonging  to  a  branch. 

Ray.  The  marginal  flower  of  a  head  or 
cluster  when  different  from  the  rest,  es- 
pecially when  ligulate;  the  branch  of  an 
umbel. 

Receptacle.  The  more  or  less  expanded  or 
produced  end  of  an  axis  which  bears  the 
organs  of  a  flower  or  the  collected  flowers 
of  a  head. 

Reclined.  Turned  or  curved  downwards; 
nearly  rectmibent. 
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Recurved.     Curved  outwards  or  backwards. 

Reflezed.    Bent  outwards  or  backwards. 

Refracted.  Bent  suddenly,  so  as  to  appear 
broken  at  the  bend. 

Regtdar  (flower).  All  the  parts  of  each  set 
similar. 

Reniform,     Kidney-shaped. 

Repand,     Wavy-margined. 

Retuae,  Blunted;  the  apex  not  only  obtuse 
but  somewhat  indented. 

Revolute.  Rolled  backwards,  as  the  mar- 
gins of  many  leaves. 

Rhachia.    Same  as  rachia. 

Rhizome.     A  rootstock. 

Ringent.    Grinning;  gaping  open. 

Rostrate.  Bearing  a  beak  or  a  prolonged 
appendage. 

Roaulate  (leaves).    In  a  rosette. 

Rotate.    Wheel-shaped. 

Rotund.     Rounded  or  roundish  in  outline. 

Rudimentary.  Imperfectly  developed,  or 
in  an  early  stage  of  development. 

Rugose.  Wrinkled,  roughened  with  wrinkles. 

Runcinate.  Ooarsely  saw-toothed  or  cut, 
the  pointed  teeth  turned  towards  the 
base  of  the  leaf,  as  in  dandelion. 

Runner.  A  slender  and  prostrate  branch 
rooting  at  the  end  or  at  the  joints. 

Sac.  Any  closed  membrane,  or  a  deep 
purse-shaped  cavity. 

Sagittate.    Arrow-shaped. 

Salver-shaped,  ScUverform.  With  a  border 
spreading  at  right  angles  to  a  slender  tube. 

Samara.    A  wing-fruit  or  key,  as  of  maple. 

Saw-toothed.    See  serrate. 

Scabrous.    Rough  or  harsh  to  the  touch. 

Scale.  A  reduced  leaf-like  body  which  is  not 
green. 

Scape.  A  peduncle  rising  from  the  ground, 
naked  or  without  ordinary  foliage. 

Scorpioid,  ScorpioidcU.  Curved  or  circinate 
at  the  end. 

Scurf,  Scurfiness.  Minute  scales  on  the  sur- 
face of  many  leaves. 

SctUellatet  Scutelliform.  Saucer-shaped  or 
platter-shaped. 

Secund,  One-sided,  as  where  flowers,  leaves, 
etc,  are  all  turned  to  one  side. 

Semi't  in  compounds,  means  half. 

Sepal,    A  constituent  member  of  the  calyx. 

Septate.     Divided  by  partitions. 

Septum  (plural  septa).  A  partition,  as  of 
a  pod,  etc. 

Sericeous.  Silky;  clothed  with  satiny  pubes- 
cence. 

Serrate,  Serrated.  With  margin  cut  into 
teeth  {serratures)  pointing  forwards. 

Serrulate.  Diminutive  of  serrate,  that  is, 
with  finer  teeth. 

Sessile.  Without  any  stalk,  as  a  leaf  desti- 
tute of  petiole,  an  anther  destitute  of 
filament,  etc. 


Seta.    A  bristle,  or  a  slender  body  i 
bling  a  bristle. 

ShecUh.  A  tubular  envelope,  as  the  lower 
part  of  the  leaf  in  grasses. 

Shield-shaped.    Same  as  peltate. 

Shrub.  A  woody  perennial,  smaller  than  a 
tree,  usually  wi^  several  stems. 

Silique.    The  pod  of  the  Cruciferae. 

Silky.  Glossy  with  a  coat  of  fine  and  soft, 
close-pressed,  straight  hairs. 

Silvery.  Shining  white  or  bluish-gray,  usu- 
ally from  a  silky  pubescence. 

Simple.  Of  one  piece;  opposed  to  compound. 

Sinuate.    Strongly  wavy. 

Sinus.  The  cleft  or  recess  between  two 
lobes. 

Smooth.    Without  roughness  or  pubescence. 

Scholiferous.  Bearing  shoots,  especially 
from  the  ground. 

Spadix.    A  fleshy  spike. 

Spathe.  A  bract  which  sheaths  an  inflo- 
rescence (especially  a  spadix). 

Spatulate,  Spathulate.  Shaped  like  a 
spatula. 

Spicate.  Belonging  to  or  disposed  in  a 
spike. 

Spiciform.    Resembling  a  spike  in  formi. 

Spike  (inflorescence).  Like  a  raceme,  but 
with  flowers  sessile. 

Spikelet.    A  small  or  a  secondary  spike. 

Spindle-shaped.  Tapering  to  each  end,  like 
a  radish. 

Spine.  A  sharp  woody  or  rigid  outgrowth 
from  the  stem. 

Spinescent.  Tipped  by  or  degenerating  into 
spines  or  thorns. 

Spinose,  Spiniferous.    Thorny. 

Sporangium,  sporocarp.  A  spore-case,  es- 
pecially of  ferns,  mosses,  etc. 

Spore.  A  special  reproductive  cell,  which 
is  most  obvious  among  cryptogams; 
among  seed-plants  pollen  grains  are 
spores  (microsiK)res),  but  the  obvious 
reproductive  structure  is  the  seed. 

Spur.  Any  projecting  appendage  of  the 
flower. . 

Squarrose.  Where  scales,  leaves,  or  any 
appendages  spread  widely  from  the  axis 
on  which  they  are  thickly  set. 

Stamen.     The  pollen-bearing  organ. 

Staminodium.  An  abortive  stamen  or  other 
body  in  the  position  of  a  stamen. 

Standard.  The  upper  petal  of  a  papili- 
onaceous corolla. 

Stellate.  Star-like;  several  similar  parts  ra- 
diating from  a  common  centeft 

Sterile.    Barren  or  imperfect. 

Stigma.  The  region  of  the  pistil  whiph  re- 
ceives the  pollen. 

Stipe.  The  stalk-like  support  of  a  pistil; 
the  leaf-stalk  of  a  fern. 

Stipitate.    Furnished  with  a  stipe. 

Stipulate,    Furnished  with  stipules. 
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StipwitB.    The 

the  beae  at  certain  leevce. 
AoCoK.    TiaHtia^  or  lediDed  aad 


StaUmifenms. 

Stnp-ikaped.    Lone  Bat,  mad  aanvw. 

Striaie,    Sinakd.      Maxkad    with 

kmgjtnimal  £itMwre»  or  fhennrie 
Strut.   CUme  aad  aamwi  mxaiiM  ma 


StriooK.  StrigOUme.    BeMt  witli  aftgnrnftd, 

hgid  bnades  or  hain. 
StrobfOMa.     Coat;  a  multiple  fndt  m  the 

form  of  a  eooe  or  heed,  ec  in  hop  aad  pine; 

•omeCimeB  wiitten  ttvbde. 
Stvpkiole.  Seme  am  oarumcU. 
8t^.     The    bnk-like  pfoloa«Btioo  of  the 

pistil  abowe  the  owary,  which  beus  the 


Si^Lopodvum.  An  enkisement  at  the  baae 
of  tike  style,  found  in  Umbellifecae  aad 
some  other  plants. 

8fJb-,  as  a  prefix,  means  aboot,  nearisr, 
aomevbat;  as  t^tbcordaU,  alisbtljr  cordate; 
nbmrrate,  slisbtijr  senate;  sw6ariHlttry. 
jnst  beneath  the  axil,  etc. 

S^b^date.  Awl-shaped;  teperinc  firam  a 
broadiah  or  tiiirktrfi  base  to  a  Aaip  point. 

SwoatUmL    itncy  <x  pulpy. 

Swker.  A  shoot  from  snbtercanean 
bcaacfaes. 

SitifmteteenL  Slightly  shrubby  or  woody 
at  the  base  only. 

Sulcate.    Groored  lonsitodinally. 

SvreuloK.  Produeinc  suckers,  or  iboots  re- 
sembling them. 

Suture.  The  line  of  junction  of  eootigii- 
oos  parts  that  seem  to  hare  grown  to- 
gether. 

SymtpetaUna.    With  united  petals. 

SyngeneguniM.  With  stamens  united  by  their 
anthen. 

TaprooL  A  stout  vertical  root  wfaieh  eon- 
tinuee  the  main  axis  of  the  jriant. 

Tmcny.  DoU  yeUowidi.  with  a*  tinge  of 
browTL. 

Tendril.  A  thread-dxaped  pioceas  used  for 
dimbing. 

Terete.  Same  as  cyUndrical,  only  it  may 
tndude  tapering. 

remote.     In  threes,  as  in  leaf-dxvisiooB. 

Tetra-.  in  cmnponndfi,  meaxis  four. 

Tetradyruimaug.  With  four  stamens  looser 
than  the  other  two. 

TTtom.    Sec  epine. 

Throat.  The  onfiee  of  a  gamopetaloas  co- 
rolla or  calyx;  the  re^on  between  tlie 
tube  proper  and  the  limb. 

Thyne.  Thynus.  A  compact  azKi  pyrami- 
dal paxiicle. 

T4mento9e.  aothed  with  matted  wooOy 
hairs  {tamentMm), 


like  mw-teeth,  and  do  not  point  forvnrds. 
rerosB.    r^rvlose.     Kaothy,  when  a,  cy- 

lindriral  body  is  swollen  at  intervals. 
Tonts.    The  receptacle  of  tiie  I 
Tri^,  in  oompoanda^  means  tlaee. 
Trickotomtotu.     Three-loriced. 
Trifid.    Thiee<kft. 
Trigamout. 
Triquetrous.    Shaiply 

pedaUy  witli  tiie  aides  eoDCBvc;  like 

bayonet. 
Trumeaie.     Eadii^  abruptly,  as  if  cot  oi 


Tuber.     A  thickened  portaoo  ai  a,  eobter- 


Tuberde.    A  small  < 
Tuberded,     Tidtertulatt. 

cntcea  or  pimples. 
Tuberous.    Resembling  a  tober. 
Tumid.    Swollen;  somewhat  inflatad. 
TumiaUe.    Coated;  invested  with  laycn.  t 


Beant^ 


Turbiaate.     Top-^iaped. 

Turgid.    Swollen;  thick  as  if  swoUen. 

Turio  (plural  lKrM«ei>.    A  yom 

sucker  springing  out  of  the  ground. 
Twiming.      Asreniliag  by  coiling  round 

support,  like  the  bop. 

Vmbd.     The  tmibrella-like  fonn  of  iaAc 


UuJbeUjate.    In  t 

UtmbeUeL    A  secondary  or  partial  ombciL 

Uaarwted.  Destitute  of  spines,  pixMka, 
and  the  like. 

Uneiftate.    Hook-shaped;  hooked  at  the  end. 

Undulate.     Wavy,  or  wavy-maigined. 

Unequally  pimmate.  Knnate  with  an  odd 
number  of  leaflets. 

Unguiculait.  FtuxaAed  with  a  daw  (a 
narrow  base). 

Uni-,  in  compounds,  means  one. 

Unitezual.    Having  only  one  kind  of  sex- 
organs;  applied  also  to 
only  stammw  or  potils. 

UrceoUiie.    Um-ehaped. 

Utride.     A  mall,  thin-vaOed, 
fruit. 

Utricular,    like  a  small  bladder. 

Vagimatt.    Surrounded  by  a  liieath. 

Valtate.  Opening  by  valves,  am  a  *^t— a^ 
in  aestivatifnL,  meKing  by  the  edgpes  with- 
out overlapping. 

Voice.  One  of  the  pieces  into  whaeh  a 
dehifiowrt  pod,  or  any  simflar  body,  iplita. 

Vevdetx.  The  smaller  ramificatiotts  of  veina. 

Ferns.  The  fibrovaseidar  stnads  in  a  leaf 
or  other  oisui. 

The  vcining  of  1 
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Ventral,  Belongmg  to  the  anterior  or  inner 
face  of  an  organ;  the  opposite  of  dorsal. 

Ventricoae,  Inflated  or  swollen  on  one 
side. 

VerscUile  (anther).  Attached  near  the  mid- 
dle and  turning  freely  on  its  support. 

Verticil.     A  whorl. 

Verticillate,     Whorled. 

Veaide,    A  little  bladder. 

VexiUuin,  The  standard  of  a  papilionaceous 
flower. 

Villoae,    Shaggy  with  long  and  soft  hairs. 


Vine,    Any  trailing  or  climbing  stem. 
VirgcUe.    Wand-shaped,  as  a  long,  straight, 

and  slender  twig. 
Viscid.    Glutinous,  sticky. 
ViUa  (plural  vittae).     The  oil-tube  of  the 

fruit  of  Umbelliferae. 

Wedge-shaped.  Broad  above  and  tapering 
by  straight  lines  to  a  narrow  base. 

Wing.    Any  membranous  expansion. 

Woolly.  Clothed  with  long  and  entangled 
soft  hairs. 
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Latin  names  of  families  are  in  small  capitals.     Sjrnonjrms  and  names  of  plants 
merely  mentioned  are  in  italics. 

Abies  28  Actinella  558 

concolor  28  acaulis  558 

lasiocarpa  29  camosa  559 

aubalpina  29  depreaaa  558 

Abronia  174  epunctata  560 

ammophila  175  eradiata  559 

Bakeri  175  fastigiata  560 

Carletonii  175  grandiflora  561 

camea  175  incana  559 

oycloptera  175  lanata  559 

elliptica  175  leptoclada  560 

fallax  175  linearis  560 

fragraos  175  Richardaonii  561 

glabra  175  acapoaa  560 

micrantha  175  simplex  558 

pumila  175  Torreyana  559 

salsa  175  Adder's      Tongue 

Abutilon  318  Family  17 

AbiUilon  319  Adiantum  19 

Avicennae  319  capillus-veneris  19 

parvulum  319  pedatiun  19 

Acer  313  Adopogon  589 

glabrum  314  virginicum  589 

grandidentatiun  Adoxa  472 

314  Moschatellina  472 

Negundo  314  Adoxaceae  472 

AcERACEAB  313  Agastacho  428 

Acerates  386  anethiodora  428 

angustifolia  387  urticifolia  428 

auriculata  386  Agoaeria  598 

etenophylla  387  agreatis  599 

yiridiflora  386  altiaaima  599 

Achillea  564  attennata  598 

alpicola  564  arachnoidea  599 

lanuloaa  564  camea  599 

millefolium  564  elongaia  599 

Acnida  171  Greenei  599 

tamariscina  171  humilia  599 

tuberculata  171  ladniata  599 

Aconite  195  Leontodon  599 

Aconitum  195  maculata  598 

atrocyaneum  195  numtana  600 

Bakeri  195  NuUallii  599 

columbianum  195  pvbeacena  598 

inaione  195  roatrata  599 

lutescens  195  roaeata  599 

pcrrectum  195  acorzoneraefdia 

nunosum  195  599 

Acrapteria  22  villoaa  598 

aeptentrionale  22  Agrimonia  263 

Acrolaaia  324  Brittoniana  263 

latifolia  324  Eupaioria  263 

Actaea  190  Agrimony  263 

arguta  190  Agropyron  79 

ebnmea  190  Bakeri  80 

rubra  190  caniniun  79 

viridiflora  190  dassrstachyimi    81 


divergena  79 

Gmelini  80 

occidentale  81 

pseudorepens  80 

Scribneri  79 

spicatum  79 

subvillosiun  81 

tenenmi  80 

violaceum  80 

Agrostemma  180 

Gigatho  180 

Agrostis  .  57 

alba  57 

asperifolia  57 

depressa  57 

exarata  57 

hiemalis  58 

humilis  57 

idahoensis  58 

melaleuca  58 

Rossae  57 

acabra  58 

Thurberiana  57 

Aira  67 

obtuaata  67 

AlZOACEAB  176 

Alder  140 

Aletes  351 

acaulis  352 

humilis  352 

obovata  352 

Alfalfa  277 

Alfilaria  304 

Alisma  37 

brevipea  37 

Plantago-aquatica 

37 

Alismaceae  37 

Allionia  173 

diffusa  174 

divaricata  174 

Horibunda  173 

glandulifera  174 

hirsuta  173 

incamaia  174 

lanceolata  174 

linearis  174 

nyctaginea  173 

pilosa  173 

aeaailifolia  174 

AUioniella  172 

oxybaphoidea  173 

Allium  113 

acuminatiun  115 

arenicola  1 14 

Brandegei  114 

brevistylum  114 


canadenaia  114 

cemuum  114 

dictyotum  114 

fibroaum  114 

Geyeri  114 

Nuttallii        .  114 

reciATvatuin  114 

reticulatum  114 

rubnmi  114 
Schoenopraaum 

114 

sibiriciun  114 

Allocarya  414 

Nelsonii  415 

scopulonmi  414 

Ahius  140 

tenuifolia  140 

Alopecurus  53 

fulvus  53 

genicttlatua  53 

occidentalis  54 

Alpine  Avens  250 

Alpine  Fir  29 

Alsike  Clover  278 

Alaine  182 

baicalenaia  183 

calycantha  183 

Alsinopaia  185 

macrantha  186 

obtnailoba  186 

propingua  186 

Alumroot  234 

Amaranth  Family 

170 

Amaranth  ace  AS 

170 

Amaranthus  170 

albua  171 

blitoides  171 

graecizans  171 

hybridus  171 

Palmeri  171 

Powellii  171 

retroflexus  170 

spinosus  171 

Torreyi  171 

WrighHi  171 

Amarella  382 

acopiUorum  382 

Ambrosia  541 
artemisiaefolia 

541 

psilostachya  541 

tomentoaa  542 

trifida  541 

Amelanchier  265 

alnifolia  266 
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Roaeaaa 

356 
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266 

Anorsa 

338 

UridMm 

386 
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98 

eOipticA 
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338 

•eoptdantm 

385 

294 
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266 

Bufhamii 

338 

Apple 

265 

tm$aimM 

294 

oreopnihi 

266 

cineraa 

399 

Family 

265 

an 

potyoorps 

266 

339 

Thorn 

436 

f  aiiittfiiii 

2K 

pmnifolift 

266 

latHcUa 

339 

WildBabam 

472 

montieola 

294 

p»nZa 

266 

neo-mezieaiM 

i  339 

AqmleKia 

190 

mnltieepB 

an 

rmbaeemM 

266 

NnnaOii 

339 

brerist^ 

192 

naaiB 

an 

Amerieaa  AjpcD  128 

paDida 

339 

caeniica 

191 

Fkrryi 

294 

rfaiaomata 

338 

191 

po»em» 

294 

375 

tnciioealjrx 

339 

cfaryaustlia 

191 

pooocaipos 

294 

Amerieaa  Iry 

316 

Tiolaeea 

338 

Eastwoodiae 

191 

Ridianiaoiia 

2K 

Americaa  Unrel  370 

Vredandii 

339 

191 

\\\\\m\mUm% 

2K 

Awini>y»»»»Sn 

332 

Antmnnmr^ 

533 

eleeantula 

191 

•arioem» 

295 

eoednea 

332 

537 

llaveaeens 

191 

yrSkmm 

2K 

lal^oiM 

332 

upntM, 

536 

Jooem 

192 

TiKadid» 

294 

296 

arida 

535 

191 

▼iaodoB 

294 

f^Mf^'T'T 

296 

bractoon 

535 

Uptoeera 

191 

Alalia 

3i6 

fraticom. 

296 

535 

191 

nodicaidiB 

3i6 

296 

535 

audmontana 

192 

3i6 

nana 

296 

dimonrfia 

537 

OudiarUcHa 

191 

Areenthobii^ 

145 

42 

^4lt€%LtHM 

534 

Arabia 

225 

amcncamaB 

145 

42 

ioHaoea 

535 

apnea 

228 

cryptopodiaB 

145 

Ampelo|». 

316 

fosca 

534 

225 

cianoeazpvB 

146 

qmnqaelolm 

316 

Hclwui 

536 

eaduea 

229 

diraricalum 

145 

AmaopQia 

3&5 

HoK^aa 

536 

caneaccfks 

228 

Doi«iaaii 

145 

tczjuia 

385 

lazukndM 

637 

Craadalln 

227 

Aretostaphylaa 

xn 

AXACAKOIACEAS   312 

tna>]gm^fa 

536 

oimmexa 

226 

3n 

Anaphalis 

537 

media 

534 

228 

Arenaxia 

1» 

■uDpanlaoBa 

537 

micrapk^aa 

535 

dewutm 

227 

aequicaafis 

185 

snbahMoa 

537 

mvrcotuOa 

534 

227 

6i#or» 

ie6 

Axkdropoeao 

42 

nardima 

535 

diraneanw 

226 

eonfoaa 

186 

furcatos 

42 

oblancifolia 

536 

Dmmmnndii 

226 

eongota 

185 

HaIKi 

42 

536 

degama 

228 

187 

seopanoB 

42 

oblanceolata 

537 

eremophila 

229 

Fendleri 

187 

TorreyammM 

43 

oxyphyfla 

536 

exiiis 

228 

Hookeri 

187 

Androoaee 

374 

parvifolia 

535 

Fendleri 

229 

laigripMra 

1S7 

oapiZZarw 

375 

pulcberrima 

537 

fonnooa 

228 

maoantlia 

186 

374 

racemosa 

536 

fruetieofla 

227 

Xnttalln 

186 

diffaaa 

375 

reflera 

534 

glabra 

226 

pmeforaflB 

187 

filiformis 

375 

zosea 

534 

hinota 

227 

po/yomlo. 

186 

375 

rosolata 

536 

HoBbodm 

228 

186 

pmetomm 

375 

acaiioaa 

536 

hemmuma 

227 

186 

paberulenta 

'375 

Usnifesa 

229 

ajaneaab 

186 

aeptentrionalis  375  | 

536 

lignipes 

229 

186 

sobtnnbellata 

375 

umbriikdla 

534 

Lyallii 

226 

Tveedyi 

186 

Apginone 

1&5 

Anthem  fff 

564 

microphyOa 

227 

wtwtali*— ■■ 

187 

«>jHT*^^^l^*Mriw 

196 

eortula 

504 

Kottalln 

227 

veraa 

186 

cylindnca 

196 

Antidea 

lis 

oblanceolata 

228 

Aiganane 

ai» 

dtcA/Tloma 

196 

AvkyOKm       463.464  | 

oxjiobula 

227 

hipimmaiii^ 

3t» 

Ciobrjn 

196 

Ajfinu* 

27 

ozyph^fia 

226 

206 

btbophila 

196 

albieouHa 

27 

228 

pUMtm»ru»V&.m 

mtJt>^!<2a 

196 

UxQU 

27 

perdesuM 

228 

Aiweatiam. 

254 

iMzrrtMt^Eoro 

196 

Apiorpap^nu 

P«T/0«d*I 

226 

anaerina 

254 

n^rfrtoroM 

196 

499.501.502.504  | 

recoDdita 

227 

aisentea 

254 

parviflotm 

196 

ocoutiM 

503 

rbodantha 

228 

308 

paUrtu 

197 

499 

227 

homilis 

308 

qoiixiQefolia 

196 

Prenumiii 

501 

Sdbyi 

229 

Arisdda 

47 

stykoa 

196 

SuttalHi 

499 

spaikuUiki 

227 

kmgaetm. 

48 

tetooeosis 

196 

Parryi 

504 

Aiacallas 

292 

oUsurtba 

47 

x«phyra 

196 

4&8 

albiflorus 

295 

Arnica 

571 

Angdiea 

355 

Apoctxaceab 

385 

alpicola 

295 

ofpoia 

574 

am|>la 

356 

ApocyDum 

385 

omguMtaimM 

295 

574 

dilatata 

356 

amlnffems 

385 

Beuey/i 

294 

oaraalMOB 

574 

Grayi 

355 

Blankinahiim 

294 

eattpiltmm 

574 

LyallH 

355 

385 

f^nllifmf 

293 

cda 

574 

pinnau 

355 

386  1 

defleziM 

293 

sn 
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eolaradenna  573 

cordifolia  572 

eradicUe  575 

exigua  573 

foliosa  573 

fulgens  574 

gracilis  572 

grandifolia  572 

lantUoaa  573 

latifolia  572 

longifolia  574 

macUlenta  573 

mollis  573 

monocephala  574 

ocreata  574 

paniculata  572 

Parryi  575 

parvifolia  573 

pedunculata  574 

platyphyUa  572 

polycephala  574 

pumila  572 

rhizomata  573 

rtvtiZam  573 

Rydbergii  574 

stricta  574 

subplumosa  573 

sylvatica  573 

tenuis  574 

tomentuloaa  573 

ventorum  572 
Arrow  Grass  Family 
36 

Arrowhead  37 

Artemisia  565 

arbiiscula  570 

aromatica  567 

Bakeri  569 

biennis  568 

Bigelovii  570 

borealis  567 

BriUonii  569 

cana  570 

canadensis  567 

candicans  569 

coUrradensia  568 

discolor  569 

diveraifolia  569 

dracuculoidea  567 

datior  570 

filifolia  567 

floccosa  569 

Forwoodii  567 

franserioides  569 

frigida  567 

gnaphalodes  568 

gracilenta  569 

kansana  568 

Zott^a  569 

ludoviciana  569 

mexicana  569 

natronensis  568 

norvegica  568 

nova  570 

pabidarie  569 

Parryi  568 

Pattersonii  568 

paucicephala  569 


pedatifida  567 

pudica  569 

Pttrahiana  569 

rftuomoto  569 

saxicola  568 

scopulorum  567 

Scouleriana  567 

sUvicola  569 

spiciformia  570 

spinescens  566 

spithamaea  567 

etenoloba  568 

subglabra  568 

tridentata  570 

trifida  570 

tripartita  570 

Underwoodii  569 

viscidula  570 

Wrightii  568 

Anmcus  249 

Arunctw  250 

Sylvester  249 

ASCLEPIADACEAE 

386 

Asclepias  387 

arenaria  388 
brachystephana 

388 

cryptoceras  388 

ctirvipes  388 

galioides  389 

Hallii  388 

incamata  388 

JameHi  388 

latifolia  388 

pumila  389 

speciosa  388 

tuberosa  387 

verticillata  389 

Asclepiodora  389 

decumbens  389 

Ash                269,  378 

Green  378 

Mountam  269 

Ash  Trees  378 

Aspen            127.  128 

American  128 

Aspidium  21 

FUix-maa  21 

Asplenium  22 

Andrewsii  22 

filix-foemina  22 

septentrionale  22 

trichomanes  22 

viride  22 

Aster  511 

adscendens  517 

adaurgena  515 

alpinua  513 

andinus  513 

Andrewaii  514 

angustus  513 

apricus  518 

armerCaefoliua  517 

Burkei  517 

caenilescens  516 

campestris  514 

Canbyi  517 


ciliomarginatua 

517 

commutatus  515 

oonspicuus  514 

Cordineri  515 

corymbiformia  517 

craaaiUua  515 

culminis  513 

cuaickii  517 

denudatua  517 

elegans  513 

Engelmannii  513 

ericaefoliua  522 

eriguua  515 

feUcatua  515 

Fendleri  514 

fluvicUia  516 

loliaceua  518 

Fremontii  517 

frondeus  518 

frondosus  513 

fulcratus  51 8 

Geyeri  516 

glaatifoliua  518 

glaucus  513 

Golden  491 

griseolus  517 

griseus  515 

hebecladus  515 

incanopiloaua  515 

incertua  518 

integrifolius  514 

Kingii  513 

Kumleinii  514 

laetevirens  516 

laeievirena  518 

laevis  516 

Lindleyanus  516 

lonchophylltia  517 

longifolius  517 

majuaculua  517 

meritus  518 

multiflorus  515 

Nelsonii  517 

novae-angliae  514 

NuttaUii  617 

oblongifolius  514 

orthophyllua  617 

OaierhouHi  616 

panicidatua  516 

Parryi  511 

pauciflorus  513 

polycephalua  616 

Porteri  516 

pratincola  517 

proximus  518 

ptarmicoides  615 

prdchellua  622 

Richardaonii  51 8 

aalicifoliua  516 

scopulorum  522 

spathvlatus  517 

subracemosus  517 
subspathiUatus  517 

Umacetifolius  619 

Tweedyi  617 

Underwoodii  517 

vallicola  617 


WooKmi  516 

xylorhiza  511 

Astragalus  280 

aboriginorum  285 

acerbus  291 

aculeatus  290 

adsurgens  284 

alpinus  285 

americanus  288 

amphioxus  287 

anisus  283 

argophyllus  287 

artipes  288 

asdepiadoides  286 

Beckwithii  287 

Bigelovii  283 

bisulcatus  289 

Bodinii  292 

brevicaidis  284 

caespitosus  290 

calycosus  284 

campestris  291 

canadensis  283 

candicans  284 

carolinianus  283 

caryocarpus  283 

ceramicus  288 

cerussatus  288 

chamaeluce  286 

cibarus  287 

coloradensis  283 

convallarius  291 

Clementis  291 

crassicarpus  283 

cyaneua  286 

decumbens  291 

decurrena  291 

desperatus  285 

diphysus  284 

diversifolius  291 

Drummondii  285 

Eastwoodiae  288 

elatiocarpus  289 

elegans  286 

exilifoliua  290 

Fendleri  292 

flaviflorus  290 

flavua  290 

flexuosus  291 

Fremontii  285 

Geyeri  288 

giganieua  285 

gilviflorua  292 

glabriusculus  285 

glareosus  287 

goniatua  284 

gracilis  290 

grallator  291 

Grayi  290 

Hallii  291 

Haydenianus  289 

humillimus  289 

hylophilus  294 

hypoglottis  284 

ineptus  284 

jejimus  289 

junceua  291 

junciformia  291 
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Kentrapkyta  290 

le|>uUeas  288 

HnguiatuM  290 

lonefaocarpviB  292 

lotiflorus  289 

Macomiii  286 

mesacarpias  288 

microejrstis  289 

microtobos  290 

miasoiinaisis  286 

moHiasimos  283 

muUifUfnu  291 

Newbenyi  287 

nitidus  284 

Xnttalliaiiiis  284 

oreopkibu  283 

orcbaida  286 

Parryi  287 

Patteraonii  286 

paodflorus  291 

pectinatm  289 

Vietua  288 

frarimua  292 

pnmifer  283 

Purahii  287 

xBcemosus  285 

RoUnnsii  286 

aeapomss  284 

seopalomm  285 

talidae  292 

sericoleacas  292 

Shearis  286 

Shortianus  286 

amplicifolius  290 

^Mtrsiflonis  285 

apatuIatuB  290 

succulent  us  283 

sulphoreaoens  284 

teneilus  290 

tenmfoHus  291 

terminaHs  284 

tridactylicas  292 

triflarua  288 

triphyllua  292 

uinlensi»  287 

otahenais  287 

texiUiflexut  291 

virguUulu»  284 

iMtis  290 

mfterillii  288 

Wingatenais  291 

Woi/ii  290 

Atheropogon  64 

curtipenduJa  64 

Atragene  198 

repent  198 

tenuiZofta  198 

Atriplex  165 

aptera  167 

argentea  1 67 

canescena  167 

camoaa  166 

confertifolia  167 

corruffoia  168 

euneata  167 

eremicola  168 

ha.'itata  166 

hortenais  166 


Nofttallii 

168 

flacddmn 

190 

Black  WiDow 

120 

oblaneeclaia 

168 

longirostre 

100 

Bladder  Pod 

218 

occidentaha 

167 

triebophyUom  199 

Doable 

217 

167 

Bean  Caper  Family 

Bladderwort  Family 

pabularis 

168 

306 

462 

patuia 

166 

371 

Biasing  Star 

487 

,  philooitra 

167 

Beard  Grass     56.  42 

Blepharincoron 

56 

spatiosa 

166 

Beard-toncue 

430 

tricholepis 

56 

sabspieata 

166 

64 

553 

Suckleyana 

166 

erucaeformis 

64 

glatuhdoarua 

553 

truneata 

166 

Bedstraw 

466 

Blitum 

163 

voltUana 

167 

Beech  Famfly 

141 

capitatum 

163 

Wolfii 

166 

Beggar  a  Ticks 

550 

haabMttam 

163 

Aulospermmn 

358 

Bent  Grass 

57 

BluebeU  Family  473 

Axigustum 

359 

Bebberidaceae  204 

Blueberries 

372 

ibapense 

359 

204 

Blue-eyed  Grass 

122 

longipes 

358 

aquifolium 

204 

BhieFlag 

121 

planosum 

359 

Fendlerf 

204 

Blue  Grass 

60 

purpureum 

359 

FreoKHitii 

204 

Blue  Spruce 

28 

Autumn  Willow 

130 

204 

Blue-stem 

42 

Avena 

61 

Berr>'             250.332 

Blue  Vervain 

425 

americana 

62 

Buffalo 

332 

Bog  Rush 

100 

fatua 

62 

Salmon 

250 

Boloph>-ta 

540 

Mortoniana 

62 

Berula 

352 

alpina 

540 

aatira 

62 

erecta 

352 

Borage  Famfly 

410 

atriata 

62 

Betula 

140 

BORAGIXACCAE 

410 

Aveos 

262 

Andrewsii 

140 

Bossekia 

250 

Alpine 

250 

fontinalis 

140 

deliciooa 

250 

Awlwort 

211 

^andulosa 

140 

parviflora 

250 

oceidefttaHa 

140 

Botrycfaium 

17 

Baccfaaris 

532 

papyrifera 

140 

Coulteri 

17 

Emoryi 

533 

Bettti-aceae 

139 

lanccoiatimi 

17 

giutinpsa 

532 

BiextcuUa 

206 

Lunaria 

17 

aalicina 

532 

Bidens 

550 

simptex 

17 

Wrightii 

532 

Biodmrii 

511 

Bottle  Braafa 

345 

Bahia 

556 

bipinnata 

551 

Bouteloua 

63 

eernua 

551 

hirsota 

63 

557 

oUgostadiya 

63 

diaaecta 

557 

551 

polystacfaya 

63 

neo-mezicaDa 

557 

comosa 

551 

prostxata 

63 

nudicatdia 

556 

frondoaa 

551 

nuxmcma 

64 

oppofiitifolia 

556 

^ucescens 

550 

Box  Elder 

314 

Ball  Cactus 

326 

tenuiaecta 

551 

238 

Balm 

315 

vulgata 

551 

heucfaerifocmi 

•238 

Mountain 

315 

Bigdoncia 

496 

Jameai 

238 

.128 

496 

Bracfaiaria 

44 

545 

Bindweed 

393 

obtoaa 

44 

floccoaa 

546 

Hedge 

393 

Brachyaetis 

511 

kiraiUa 

546 

Trailing 

393 

hybrida 

516 

Hookeri 

546 

Birch 

140 

Bracken 

19 

incana 

546 

Canoe 

140 

Brake 

19 

macrophyUa 

546 

Family 

139 

Cliff 

20 

aagittata 

545 

Mountain  Bog  140 

Rock 

18 

tereinnthaeetie 

546 

Paper 

140 

Braasicm 

214 

tamentoaa 

546 

Rocky  Mountain 

anrensis 

215 

Balsam-root 

545 

140 

nigra 

215 

190 

Biatorta 

156 

Brauneria 

543 

Barbarea 

215 

Bitter  Crev 

216 

angnstifolia 

543 

americana 

215 

Bitterroot 

179 

Brickellia 

486 

vtdgaria 

215 

Bitterweed 

541 

aOneaMli* 

287 

Barberry  Family  204 

Blackberries 

251 

ambigens 

486 

Bariey 

81 

Black  Bindweed 

160 

atractyloidcB 

487 

Wild 

82 

Black  Boncb-grasB 

grandiflora 

486 

Barnyard  Grass 

45 

43 

kuwntia 

487 

Bastard  Toadflax 

Black-eyed  Susan 

linifoiia 

487 

146 

544 

mierophyOa 

487 

Batrachium 

198 

Black  Mustard 

215 

aeaher 

487 

eonfenroides 

190 

Black  Sage 

670 

umMUMtn 

486 
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Wrightii  487 

Bristle-cone  Pine  27 

Brittle  Fern  21 

Brodiaea  115 

Douglasii  115 

Brome  Grass  76 

Quake  77 

Bromus  76 

breviariatatua      78 

brizaeformis  77 

ciliatus  78 

inennis  77 

KcUmii  78 

marginatus         78 

polyanthus         78 

Porteri  78 

Pumpellianus     77 

purgans  78 

racemosua  77 

Richardsonii       78 

secalinus  77 

tectorum  77 

Brookweed  377 

Broom  Rape  Family 

463 

Bryanthus  370 

Buchloe  64 

dactyloides         64 

Buckbean  Family 

384 
Buckbrush  470 

Buckthorn  Family 

314 
Buckwheat   147,  160 
Climbing  False 

160 

Family  147 

Bud-brush  566 

Buflfalo  Berry       332 

Buffalo  Bur  436 

Buffalo  Grass         64 

Bugseed  163 

Bulbilis  64 

BuU  Thistle  586 

Bulrush  85 

Bimch-flower  Family 

117 

Buplerum  350 

americanum      350 

purpureum        350 

ranunculoidea    350 

Bur  46, 436 

Buffalo  436 

Sand  46 

Bur  Marigold        550 

Bur  Oak  141 

Bur-reed  Family    32 

Bursa  220 

BusIj  Mormng-glorv 

Butter  and  Eggs  438 

Butterbur  571 

Buttercup  199 

Family  189 

Nuttall's  203 

TraiUng  202 


Cabbage 


210 


Wfld  210 

Gactaceae  326 

Cactus  326 

BaU  326 

Family  326 

Cactus  327 

radio8U8  327 

Calamagrostis  58 

canadensis  58 

hyperborea  59 

inexpansa  59 

montanensis  59 

neglecta  59 

purpurascens  59 

scopulorum  60 

Scribneri  58 

Suksdorfii  59 

Calamovilla  60 

longifolia  60 

Calandrinia  179 

pygmaea  179 

Calceolaria  324 

verUdUaia  324 

Callirhoe  316 

involucrata  316 

Callisteria  400 

collirM  400 

flavida  400 

iormosiaaima  400 

leucantha  400 

pulchella  400 

Callitrichacea  E 

311 

Callitriche  312 

autumnalia  312 

bifida  312 

palustris  312 

vema  312 

Calochortus  116 

Gunnisonii  117 

Nuttallii  117 

Caltha  190 

chionophila  190 

leptosepala  190 

rotundifolia  190 

Caltrop  306 

Calymenia  173 

decumbens  173 

Calypso  123 

horealia  124 

bulbosa  123 

Calyptridium  178 

roseum  178 

Calyxhymenia  173 

aggregata  173 

Camassia  115 

esculenta  115 

Camelina  220 

sativa  220 

Campanula  473 

aparinoides  473 

Parryi  473 

petiolata  473 

planiflora  473 

rotundifolia  473 

imiflora  473 

Campanulacbae 

473 


Campion  180 

Canada  Fleabane  532 

Canary  Grass  47 

Canoe  Birch  140 

Caper  Family  231 

Capnoides  206 

Capnorea  406 

pumila  406 

Capparidaceae  231 

Caprifoliaceae  468 

Capsella  220 

bursa-pastoris  220 

Cardamine  216 

Breweri  217 

cardiophylla  217 

cordifolia  217 

hirsuta  217 

infausta  217 

pennsylvanica  217 

unijuga  217 

vallicola  217 

Carduus  584 

acauleacens  586 

americanus  585 

araneosus  585 

arvensis,  584 

bipinnatus  586 

canoinrens  585 

centaweae  585 

coloradenaia  585 

Drummondii  585 

Eatonii  585 

erosua  585 

filipendulus  587 

fioccosus  587 

Flodmanii  587 

foliosus  585 

griseus  585 

Hookerianus  585 

KeUeyi  585 

lanceolatus  586 

leiicopsis  586 

megacephalus  587 

nebraskenais  587 

Nelsonii  586 

neo-mexicanus 

586 

oblanceolatus  587 

ochrocentrus  587 

oreophUua  586 

Oaterhoutii  585 

Parryi  586 

perplexana  585 

plattensis  585 

pulchella  586 

pulcherrimua  585 

acariosua  585 

acoprdorum  585 

apathulatua  586 

Tracyi  586 

truncatua  586 

Tweedyi  585 

imdulatus  587 

viridiflorua  585 

Carex  89 

abbreviata  94 

ablata  95 

acutina  98 


aduata  105 

alpina  100 

aperta  98 

aquatilis  97 

aristata  95 

athrostachya  104 

atrata  99 

aurea  94 

Backii  93 

bella  99 

Bigelovii  98 

Bonplandi  104 

orunneacena  103 

canescens  103 

capillaris  95 

cephcdoidea  101 

chalciolepia  99 

deflexa  .  92 

Deweyana  103 

disHcha  103 

Douglasii  103 

durifolia  93 

(henea  104 

echincUa  104 

elongcUa  103 

elynoidea  92 

Engelmannii  96 

f estiva  104 

festucacea  105 

filifolia  92 

filifonnia  95 

foetida  101 

frigida  95 

Gayana  103 

Geyeri  93 

gravida  101 

gynocratea  100 

Hoodii  101 

Hookeriana  101 

hystricina  96 

iliota  104 

incurva  101 

Jonesii  102 

lagopina  104 

lanuginosa  95 

leporina  105 

leptalea  94 

Liddonii  105 

longirostris  95 

marcida  102 

melanocephala  100 

misandra  99 

monile  96 

multinoda  104 

muricata  101 

nebraskensis  97 

nigricans  91 

nova  99 

obtusata  94 

occidentalis  101 

oreocharia  92 

Parryana  99 
pennsylvanica    92 

petasata  105 

physocarpa  97 

polytrichoidea  94 

pratenaia  105 

praticola  105 
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puUa  96 

pyrenaica  91 

RedowBkyana  100 
ReynoHdm  99 

rkamboidea  98 

ricida  98 

Rotni  93 

mpestrifl  93 

Sartwellii  102 
aazatilis  96 

•orpoidea  92 

•ooparia  105 
Boopuionim         98 

Bccata  102 

ttdbdabi  104 

stenophylla  101 

stcrilis  104 

Btipata  102 
105 
100 

tenuizostiis  104 

teretruscula  102 
Tohnid  98 

Torreyi  94 

tridtocarpa  96 

iimhfllat*  93 

uUieulata  97 

vailioola  100 
variabilis  98 

resioaria  96 

vuLgaru  98 

Carpet  Weed  Family 
176 

Carrion  Flower  121 

Garum  351 

Canii  351 

Gairdneri  351 

Garrettii  351 

HaUii  352 

montanum  351 

Cabtophtixaceae 
180 

Caryopitys  27 

eduliB  27 

monopkyUa  27 

Casfiiope  3G9 

Motensiana  370 

Castilleja  457 

angustifolia  460 

brachyantha  458 

breviflora  458 

brunnesoens  459 

BufFumii  459 

chromoaa  458 

coffnaia  458 

oollizia  458 

oonfusa  459 

crista-gaUi  458 

dubia  460 

exilis  457 

lasciculata,  460 

flava  458 

f^orioM  459 

Haydenii  459 

integra  459 

lancifolia  460 

lauU  459 

linariaefolia  458 


Limdheimeri  459 
461 
461 

loDcispica  460 

luteovirent  461 
458 
458 

obtusOoba  460 

occidentalis  461 

palleecens  461 

pallida  459 

pilifera  460 

pilota  460 

puberula  461 

rhezifolja  460 

seasUiflora  458 

SuJudarfii  460 

sulphurea  461 

trinervu  459 

Tweedyi  460 

riZIoM  460 

iryo>'MfH;«n«u  461 

Catabrofla  67 

aquatica  67 

Catchfly  180 
Ni|^t-l^o<Miiiiic 

181 

Catmint  428 

Catnip  428 

Cat-taa  Family  31 

Caulanthos  210 

crassicaulis  210 

hastatus  210 

Ceanothus  31 5 

Fendleri  315 

molliasimus  315 

ovatu*  315 

pubescent  315 

ttibserioeut  315 

velutinus  315 

Celastkaceak  31 3 

Celtis  143 

occidontalis  143 

Cenchrus  46 

tribuloidea  46 

Centaury  379 

Cerastiom  184 

arvenae  185 

beeringinaom  184 

brachypodium  1 84 

BufiFmnae  184 

Earlei  185 

effusum  184 

^ongatum  ^84 

fuesianom  184 

longipedmicu- 

latum  184 

mUans  184 

occidemiale  185 

oreophOum  185 

scopidorum,  185 

Cebatophtllaceae 

189 

C^atoph^om  189 

demersum  189 

Cercocarpus  246 

inthcattis  246 

kdifolius  246 


panrifdius 

246 

449 

CereuB 

329 

Jameaii 

449 

eonoideua 

329 

ChokedierTy 

270 

pkoenieeuM 

329 

Ckdroenmbe 

211 

Chaenactis 

557 

hartahif 

211 

adiilUaefoUa 

557 

CboodrophjrUa 

380 

alpina 

557 

americana 

380 

DougUaii 

557 

Fremootii 

380 

pedieuLaria 

557 

Chryaanthemnm  565 

•eapota 

559 

stevioidea 

557 

565 

Chaetochloa 

45 

43 

eomposita 

46 

autosu 

43 

viridis 

46 

Chrysopais 

491 

Chamaebatiaria 

249 

alpieola 

493 

millefoUom 

249 

ampUfoba 

493 

ChamaeekaemactU 

arida 

492 

559 

OMpreOa 

492 

teapoBa 

559 

Bakeri 

492 

Chamaenerioo 

334 

eaudaia 

493 

anfi:tistifoliiiin 

334 

oompaeta 

493 

latifolium 

334 

Cooperi 

493 

Chamaerfaodos 

252 

depran 

493 

253 

492 

435 

folion 

493 

eonioides 

435 

fulcrata 

493 

435 

492 

sordida 

435 

kiriMa, 

527 

Charloek 

215 

hiflpida 

492 

Cheat 

77 

horrida 

492 

Cheeses 

317 

imbrieata 

493 

Cheilantbes 

20 

uteama 

493 

Feei 

20 

mollis 

493 

Fendleri 

20 

petfuacMlolB 

493 

lanuffituma 

20 

pumila 

493 

230 

resinolenB 

493 

aridu* 

230 

▼iUosa 

493 

Baken 

230 

▼iacida 

492 

Chexopodiaceae 

Cfarysoaplemam 

237 

160 

aUamiiotuam. 

237 

Chenopodimn 

160 

tetrandmm 

237 

album 

161 

4»i 

aridum 

162 

affinis 

496 

Botrys 

161 

olbieautiM 

496 

eapUatum 

163 

Bakeri 

496 

oomutum 

161 

Bigekmi 

496 

desiccatmn 

162 

CoflUHM 

497 

Fremontii 

162 

amfiM* 

49S 

gl^iMntrr^ 

161 

.  depreams 

496 

hybridum 

161 

-  ete^oiu 

4» 

inffUJiiim 

162 

ialea»M 

497 

leptophyllum 

162 

fUifolius 

495 

olidum 

161 

frisidiis 

497 

rubrum 

162 

^aneos 

495 

subslsbrum 

162 

Riaveolens 

496 

succosum 

162 

Greenei 

4» 

Wataonii 

161 

Howardn 

496 

Wolfii 

162 

laeterirem* 

497 

Cherry 

269 

laneeolatiiB 

495 

Ground 

433 

Uuoodadw 

4^ 

Sand 

270 

liwifnliim 

494 

Wild  Red 

270 

496 

Chess 

77 

S^ewberryi 

496 

Chickasaw  Plum  269 

oreophilus 

497 

Chickweed    182 

.184 

Panyi 

497 

Chicory 

587 

patent 

^6 

Chimaphila 

308 

piiu^oliut 

497 

mnbHlata 

368 

platteoflis 

407 
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pvbenUtu  495 

pulcherrimiifl  497 

pumilua  495 

8copariu8  495 

specioaua  496 

Vaaeyi  495 

virena  497 

wyomingensis  497 

Chylisma  343 

scapoidea  343 

Cichorium  587 

Intybus  588 

Cinna  56 

arundinacea  56 

latifolia  56 

Cinquefoil  254 

Shrubby  251 

Circaea  *344 

alpina  345 

pacifica          .  344 

Cirsinum  587 

canescena  587 

Cicuta  351 

mcundata  351 

occidentalis  351 

trachypleura  351 

Cladothrix  172 

lanuginosa  172 

Clammy-weed  232 

Claytonia  177 

aurea  177 

caroliniana  177 

lanceolata  177 

megarrhiza  177 

multicaulis  177 

triphyUa  179 

Cleavers  466 

Clematis  197 

alpina  198 

Bakeri  198 

Douglasii  197 

eriophora  197 

Jonesii  198 

lingusticifolia  198 

occidentalis  198 

plattensis  197 

pseudoalpina  198 

Scottii  198 

verticillaris  198 

Clementsia  233 

rhodantha  233 

Qleome  231 

inomata  232 

integrifolia  232 

lutea  232 

semilata  231 

sonorae  232 

Cleomella  231 

angustifolia  231 

cornuta  231 

oocarpa  231 

Cliff  Brake  20 

Climbing  False 

Buckwheat  160 

Clover  277 

Alsike  278 

Prairie  298 

Red  278 


Sweet  277 

White  278 

White  Sweet  277 
Yellow  Sweet  277 

Club  Moss  Family  25 

Cnicus  584 

eriocephalua  585 
hesperiua  585 

Parryi  585 

undvlatua  587 

Cockle  182 

Com  180 

Wheat  182 

Cocklebur  542 

Coeloglossum        124 
bracteatiun       124 

Cogswellia  362 

ambigua  363 

bicolor  363 

foeniculacea  364 
Grayi  363 

Jonesii  364 

leptocarpa  363 
macrocarpa  364 
montana  363 

orientalis  364 

platycarpa        364 

Coldenia  411 

Nuttallii  411 

Coleogyne  247 

ramosissima      247 

Coleosanthus        486 
ambigena  487 

congeatua  486 

Garrettii  487 

peHolaria  486 

venxdoaua  487 

Collinsia  439 

parvifl&ra  439 

tenella  439 

Collomia  397 

linearis  398 

miarantha  399 

tenella  398 

Colorado  Rubber 
Plant  561 

Columbine  190 

Comandra  146 

pallida  147 

umbellata         146 

Comarum  261 

palustre  261 

Commelina  107 

crispa  107 

virginica  107 

Commelina  CEAE  107 

Conmion  Dandelion 
600 

Common   Horsetail 
24 

Conmion  Mallow  317 

Common  Mullein  438 

Common  Nightshade 
436 

Common  Thistle  586 

CoMPosrrAE         476 

Composite  Family 

476 


Cone-flower  544,  545 

Conioselinum  354 

scopulorum  •355 

Conmiiella  236 
Convallariaceaj: 

119 

CONVOLVULACBAB 

392 

Convolvulus  393 

arvenis  393 

incanus  393 

repens  393 

sepium  393 

Corallorhiza  126 

innata  127 

multiflora  127 

ochroleuca  127 

striata  127 

Vreelandii  127 

Coral  Root  126 

Cord  Grass  63 

Cordylanthus  462 

Kingii  462 

ramosus  462 

Wrightii  462 

Coreopsis  550 

lanceolata  550 

tinctoria  550 

Corispermum  163 

emarginatum  164 

hyaaopifolium  164 

imbricatum  164 

marginale  164 

nitidum  163 

villosum  164 

Corn A CEAE  365 

Com  Cockle  180 

Cornelia  366 

Comus  366 

Baileyi  366 

canadensis  366 

stplonifera  366 

Corydalis  206 

aurea  206 

brachycarpum  207 

Brandegei  206 

curvisiliqua  206 

montana  206 

Corylus  139 

rostrata  139 

Cotton  Grass  88 

Cottonwood  127,  128 

Narrow-leaf  128 

.Smooth-bark  128 

Covillea  306 

tridentata  306 

Cowania  246 

mexicana  246 

Crab  Grass        44,  61 

Cranesbill  302 

Crassina  543 

grandiflora  543 

Crassulaceae  232 

Crataegus  267 

cerronis  267 

chryaocarpa  268 

coloradensis  268 

Colorado  268 


ooloradoides  268 

Doddsii  268 

Douglasii  267 

erythropoda  268 

occidentalis  268 

rivularis  267 

saligna  267 

Sheridana  268 

Wheelen  267 

Creeping  Winter- 
green  371 

Creosote  Bush  306 

Crepis  592 

acuminata  593 

alpicola  593 

anguaUUa  594 

atribarba  594 

barbigera  594 

denticulata  593 

elegans  593 

glauca  593 

glauneUa  593 

gracilis  594 

intermedia  594 

nana  593 

occidentalis  594 

perplexana  593 

petiolata  593 

platyphyUa  593 

pumila  594 

riparia  593 

nmcinata  593 

scopulonmi  594 

tomentuloaa  593 

Cress  215 

Bitter  216 

Water  216 

Winter  215 

Croton  308 

texensis  308 

Crowfoot  199 

Water  198 

Cruciferae  207 

Cryptanthe  415 

affinia  416 

ambigua  415 

crassisepala  416 

Fendleri  415 

^exuosa  416 

gracilis  416 

multicaulis  416 

Pattersonii  415 
ramulosissima  415 

Torreyana  415 

Watsonii  416 

Cryptogramma  18 

acrostichoides  18 

Stelleri  18 

Cucurbita  472 

foetidissima  472 

perennis  472 

CUCURBITACEAE  472 

Cudweed  538 

Curled  Dock  154 

Currants  241 

Golden  243 

Missouri  243 

Cuscuta  390 
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Anthemi  390 

arvensis  391 

Cephalanthi  391 

Coryli  391 

euBpidata  390 

ifhmerata  390 

gracilis  390 

indecora  391 

megalocarpa  391 

paradoxa  390 

plattensifl  391 

PolyKononim  391 

umbellata  391 

CX7BCUTACBAB  389 

Cycloloma  164 
atriplicifolium  164 

platyphyllum  1 64 

Cjrmoptenis  359 

acaulis  359 

alpinua  354 

Fendleri  360 

tbapensia  359 

lapidosus  360 

montanu8  357 

Newberryi  360 

Parryi  369 

Cynomarathrum  364 

Eastwoodae  365 

NuttalUi  365 

Cyperaceae  84 

CyperuB  84 

aristatua  85 

filiculmis  85 

infiexus  85 

Schweinitzii  85 

Cypripedium  123 

Knightae  123 

parviflorum  123 

Cyrtorhyncha  203 

neglecta  203 

ranuncuiina  203 

Cystopteris  21 

fragUia  21 

Dactylis  68 

glomerata  68 

Daisy  630.  665 

Oxeye  565 

Wyoming  530 

Daisy  Fleabane  529 

Dalea  297 

Dandelion  600 

Common  600 

Danthonia  62 

californica  62 

intermedia  62 

Parryi  62 

aericea  63 

apicata  62 

unispicata  62 

Darnel  79 

Dasiophora  251 

fniticosa  251 

Datura  436 

meteloides  437 

Stramonimn  437 

Tatula  436 

Day  Flower  107 


Ddphiniim  192 

albeacena  193 

aipestre  194 

azureum  193 

Barheyi  194 

bioolor  193 

camporum  193 

carolinianum  193 

Cockerellii  194 

cucullatum  194 

dumetorum  193 

eUmgatum  194 

Geyeri  193 

glaucescens  194 

mtUtifloruin  194 

Nelsonii  192 

Penhardii  193 

querceiorum  194 

ramoaum  194 

reticulatum  194 

robustum  193 

sapellonis  193 

Bcaposum  193 

scopulorum  193 

strictum  192 

subalpinum  194 

Deschi^mpbia  60 

caespitosa  60 

elongata  60 

Desert  Juniper  30 

Deyeuxia  58 

Dicentra  206 

uniflora  206 

Dicoria  640 

Brandegei  541 

Diplachne  66 

acuminata  66 

fascicularia  66 

Diplopappus  522 

ericaefolius  522 

Disporum  1 20 

trachycarpum  120 

Distegia  471 

Distichlis  68 

spicata  68 

Ditaxis  308 

humilis  308 

Dock  153 

Curled  154 

Dodder  390 

Family  389 

Dodecatheon  375 

conjugens  376 

Cusickii  37G 
cylindrocarpum 

376 

miiltiflorum  376 

pauciflorum  376 

philoscia  376 

puberulentum  376 

puberulum  376 

pulchrum  376 

radicatum  376 

salinum  376 

ainuatum  376 

vulgare  376 

Dogbane  Family  385 

Dog  Fennel  564 


Dogtooth  Violet  116 

Dogwood  366 

Family  366 

Dondia  170 

erecta  170 

Moquina  170 

Door-weed  168 

Double  Bladder  Pod 
217 

Douglasia  373 

biflora  374 

Johnatonii  374 

montana  374 

Douglas  Spruce  29 

Draba  220 

alpina  223 

andina  222 

atirea  223 

aureiformia  224 

Bakeri  223 

cana  223 

caroliniana  221 

chrysantha  223 

coloradenaia  222 

crassifolia  221 

cuneifolia  222 

decumbena  224 

densifolia  222 

glacialia  22Z 

graminea  223 

HeUeriana  223 

incana  223 

lapilutea  222 

lutea  223 

luteola  223 

mongolloniea  221 

montana  222 

nemorosa  222 

neo-mexicana  223 

nitida  221 

oligosperma  222 

oxyloba  223 

Parryi  221 

reflexa  222 

saximontana  222 

spectabilis  223 

stellata  222 

stenoloba  221 

streptocarpa  223 

surculifera  223 

uber  223 

ventoaa  222 
Yellowstonensis 

222 

Dracocephalum  428 

parviflorum  429 

Dragon-head  428 

False  429 

Drop-seed  61 
Droi)-seed  Grass 

54 

Drosace  374 

carinata  374 

Drupaceae  209 

Dryas  250 

octopetala  250 

Drymocallis  253 

arguta  253 


convallaria  253 

fissa  263 

glandulosa  253 

glutinosa  264 
pseudorupestris 

263 

Dryopteris  21 

filix-mas  21 

Duckweed  106 

Family  105 

Greater  107 

Dugaldia  661 

helenioides  662 

Hooperii  661 

Dusky  Willow  131 

Dysodia  563 

aurea  663 
chryaanthemoidea 

663 

papposa  663 

Eatonia  66 

obtusata  67 

pennsylvanica    67 

Echinacea  543 

Echinocactus  327 

glaucus  327 

Simpsonii  327 

Whipplei  328 

Echinocereus  328 

aggregatus  320 

Fendleri  328 

gonacanthus  328 

Roemeri  329 

viridlflorus  328 

Echinoehloa  44 

Crus-galli  44 

Echinocystis  472 

lobata  472 

Echinoapermum  411 

floribundum  412 

Redowskii  413 

Edtuinia  244 

Elaeaganaceae 

331 

Elaeagnus  331 

argentea  331 

Elatinaceae  319 

Elatine  319 

americana  319 

Elder  468 

Eleocharis  87 

acicularis  88 

atropurpurea  87 

olivacea  87 

avata  88 

palustris  87 

rostellata  88 

tenuis  88 

thermalis  87 

Elephantella  457 

groenlandica  457 

Ellisia  407 

Elm  Family  143 

Elymus  82 

ambiguus  83 

brachystachya  82 

canadensis  82 
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condensatus  83 

glaucus  82 

hirtutiglumia  82 

innovatus  83 

Macounii  82 

robuatus  82 

salinus  83 

Sibiricue  82 

nmplex  83 

Sitanion  84 

triticoides  83 

Elyna  89 

Bellardii  89 

Emmenanthe  410 

scopulina  410 

salina  410 

Endolepia  166 

avata  166 

Engelznapn  Spruce 
28 

Enomesra  205 

hispida  205 

Ephedra  30 
antisyphilitica    31 

Torreyana  31 

trifurca  31 

Epilobium  335 

adenocaulon  337 

alpinum  336 
anagallidifoliiun 

336 

breviatylum  337 

clavatum  336 

coloratum  337 

Drummondii  336 

Halleanum  337 

HomemaDDii  335 

glandtUosum  337 

latifolium  334 

lineare  336 

ovatifolium  337 

Palmeri  337 

paniculatum  336 

perplexans  337 

rubescens  337 
saximontanum 

336 

apicatum  334 

atranineum  337 

suffniticostun  335 

wyomingenfle  336 

Epipactis  125 

gigantea  125 

Equisetaceae  23 

Equisetum  23 

arvense  24 

fluviatile  24 

hiemale  24 

laevigatum  24 

palustre  24 

pratense  24 

variegatum  24 

Eragrostis  66 

major  66 

pilosa  66 

Purshii  66 

Ericaceae  369 

Eriocarpum  498 


Engeron  522 

acris  530 

annuu8  529 

apfumactia  528 

arenariua  529 

cargentatua  531 

armeriaefoliua  530 

asper  525 

caespitosus  528 

canadensia  532 

canria  531 

cinereua  529 
colo-mexicanua 

529 

compositua  528 

concinnus  528 

conaobrinua  525 

conapicuiia  525 

corymbosus  528 

Coulteri  524 

cunrifoliua  527 

divaricatua  532 

divergens  529 

Droebachenaia  530 

Earlii  525 

Elatonii  527 

elatior  524 

Engelmannii  527 

eximiua  525 

flabellifoliua  529 

flagellaris  529 

formosissimus  525 

Garrettii  526 

glabellus  525 

glacialia  524 

glandulosufl  526 

gracilia  527 

grandiflorua  524 

inamoentta  527 

incaneacena  525 

jucundua  530 

lapiluteus  530 

leiomeris  526 

leucotrichua  526 

loDchophyllua  530 

luteufl  527 

MacDougaUii  529 

macranthus  525 
melanocephalua 

525 

microlonchus  527 

montanenaia  631 

miUHfidua  528 

nauseosus  526 

Nelaonii  528 

nemataphyllua  527 

nudiflorua  529 

oblanceolatua  525 

oreocharia  526 

Parryi  627 

pedunculata  629 
philadelphicus  629 

pinnatisectus  529 

plaiyphyllua  525 

poliospermus  627 

pumilus  528 

racemoaua  530 

radicatus  526 


ramosus  529 

salsuginosus  524 

Scribneri  527 

simplex  526 

axmulana  527 

apathulifoliua  526 

speciosus  525 

atriatua  525 

atrigoaua  529 

»u5cane«cen«  528 

subtrinervis  526 

superbus  524 

tener  526 

trifidus  528 

Tweedyana  531 

Tweedyi  526 

unifloruB  526 

ursinufl  527 

vetensis  527 

viscidus  525 

Vreelandii  525 

wyomingenaia  527 

yellowatonenaia  530 

Eriocoma  51 

caduca  51 

cuspidata  51 

Eriogonum  147 

acaule  160 

alatum  149 

andinum  152 

annuum  148 

arcuatum  149 

Bakeri  149 

caespitosum  152 
campanulatum 

162 

cemuum  148 

eJUoranthum  160 
chrysocephal  um 

162 

coiymbosum  162 

crassifolium  160 

dtvergena  152 

effusum  161 

Fendleriana  152 

flavum  150 

fiiaiforme  148 

Gordonii  148 

heracleoides  149 

inflatum  148 

Jamesii  149 

Jonesii  161 

lachnogynum  160 

latum  149 

lonchophyllum  161 

microthecum  161 

multiceps  151 

neglectum  149 

nndicaiUe  151 

ochroleucum  160 

orendense  1 52 

orthocaulon  150 

ovalifolium  150 

polyphyllum  150 

pauciflorum  151 

Piperi  150 

racemosum  151 

Rydbergii  149 


aalicinum  152 

salinum  151 

salsuginosiun  148 

acoparium  151 

Simpsonii  151 

subalpinum  149 

tenellum  161 

tetraneuria  150 

triate  149 

triatichum  162 

umbellatum  149 

umbelliferum  149 

vegetiua  149 

xanthum  160 

Eriogynia  249 

uniflora  249 

Eriophorum  88 

gracile  89 

ocreatum  88 

polystachyon  88 

Eriophyllum  655 

integrifolium  556 

midtifioruin  556 

Wallace!  556 

Eritrichium  414 

argenteum  414 

elongatum  414 

Howardii  414 

Erocallia  179 

triphyUa  179 

Erodiimi  304 

cicutarium  304 

Erysimum  229 

alpeatre  231 

amoenum  231 

aridimi  230 

asperrimimi  230 

asperum  230 
cheiranthoides  230 

inoonspicuum  230 

nivale  230 

oblanceolatum  230 

parviflorum  230 

pumilum  230 

radicatum  230 

Wheeleri  230 

Erythraea  379 

arizonica  379 

Douglasii  379 

Erythronium  116 

grandiflorum  116 

obtusatum  116 

parviflonmi  116 

EiAcephcUua  51 1 

formoaua  513 

Eukliaia  211 

crassifolia  21 1 

Eupatorium  484 

ageratifolium  485 

arizonicum  486 

atromontanum  485 

Bruneri  485 

Fendleri  485 

maculatum  485 

Rydbergii  486 

texense  485 

Euphorbia  309 

aibomargioata  310 
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Alkae             311 

Grape 

17 

fnma 

252 

#*t#a4t^ 

344 

Tkanmna         311 

HoDy 

21 

giamea 

252 

«isftra 

344 

Lady 

22 

ovalia 

252 

SMrymslB 

344 

eaptuMpenna    311 

Lip 

20 

252 

I  344 

dentata             310 

Male 

21 

platypetala 

252 

parrifloca 

344 

dietyotperma     311 

Shield 

21 

prolific 

252 

Ganrella 

341 

Fesdkri            310 

Festnca 

75 

pumOa 

252 

f^wt^a^^t^ 

341 

Ki>TytO0penDa  310 

ari«mica 

75 

vetta 

252 

guitmhaa 

341 

hexacona          310 

brachyphyUa 

75 

WfftKUUUl 

252 

Gairophjrtam 

333 

manea               311 

eampe*triM 

76 

Fragrant  Primrose 

eaeaiinn 

333 

marsmata         310 

confinis 

76 

339 

diffosom 

333 

Earlii 

76 

Frankenia 

319 

334 

petalokka         309 

elatior 

76 

Jameaii 

319 

N^atalHi 

333 

lobosta              311 

tnijraia 

75 

FKAXK£3nACZA£  319 

333 

■erpens              300 

Joncai 

76 

Franseria 

541 

1331 

serpyiltfolia       310 

KviffH 

76 

acanthiearpa 

542 

Gentian 

380 

strictoflpora      310 

minuHfiara 

76 

diteolar 

542 

Family 

379 

ErPHOKBIACCAS  306 

octoflora 

75 

Grayi 

542 

Perennial  FiiiWBd 

Eurotia                  168 

75 

Hookeriana 

542 

381 

lanata                168 

rubra 

76 

tenuifolia 

542 

Rocky  Mt.Frii«ed 

Eostoma               379 

flcabreUa 

76 

tomentooa 

542 

381 

ieiuHa 

75 

Fraaera 

384 

380 

Emihamia              507 

Tkurberi 

76 

anffugtifoHa 

384 

affinis 

382 

eampcrum         SCTI 

vaOuxla 

76 

wtaerorpkyOa 

384 

Amardia 

382 

oeademiaHM        507 

WatumU 

76 

teabra 

384 

Andiewaii 

383 

Eku                       533 

Fiarideae 

176 

speciofla 

384 

381 

prof^mi             533 

Field  Sorrel 

153 

384 

Bigekyrii 

383 

ETeniiis  Primrose 

Figwort 

439 

Fraxinns 

378 

bratteoma 

382 

337 

Family 

437 

anomala 

378 

calycosa 

382 

Family              333 

Filaco 

533 

lancedata 

378 

Oematu 

382 

White                338 

proliferm 

533 

▼iridis 

378 

duteffia 

382 

ETerlastiiis           538 

Filix 

21 

FraichWeed 

214 

degans 

381 

Pearly                537 

fraeilis 

21 

Fringed  Loosestrife 

Forwoodii 

383 

Eyohmlns             392 

rir 

28 

377 

friffida 

382 

arKenteos          392 

Alpine 

29 

Fritillaria 

115 

heterosepala 

381 

piloeas               392 

Joint 

30 

116 

kumOiM 

380 

White 

28 

pudiea 

116 

tniemnm 

383 

Fagaceak             141 

Fireireed 

334 

Froelichia 

172 

monantha 

381 

FaDacia                 250 

Flag 

121 

floridana 

172 

Motdeyi 

381 

aeummata.         250 

Bltie 

121 

gracilis 

172 

Parryi 

3S2 

paradoxa           250 

Flaveria 

562 

Piebeia 

3S2 

Fabe  Asphodel     118 

angnstifolia 

562 

542 

prM<ra«a 

380 

FabeBoneaeC       485 

Flax 

305 

Grayi 

542 

Romanaom 

382 

Fabe  Dragoo-bead 

Family 

304 

Hnearu 

542 

asTToJa 

381 

429 

Fleabane 

522 

UtmemUma 

542 

strictiflofB 

382 

FabeFIax             220 

Canada 

532 

562 

teneUa 

381 

False  Goldenrod  494 

Daisy 

529 

aristata 

563 

379 

False  Hellebore    119 

Floerkia 

312 

pinnatifida 

563 

302 

False  Hemlock 

occidental  JH 

312 

€hJiam 

466 

Geraniom 

302 

Spruce             29 
False  Indico         295 
False  Mallow        317 

Flower 
Bmkch 
Carrion 

117 
117 
121 

aparine 

467 
468 
467 

Family 

303 

bifoliom 

a 
303 

False      Mermaid 

Day 

107 

boreale 

467 

BidauBU 

303 

Family          312 

Monkey 

453 

Brandegei 

468 

303 

False  Raspberry  250 

Paaque 

197 

coloradoense 

468 

303 

False  Redtop         70 

Twin 

469 

flariflormm 

467 

Cowetui 

303 

Fatsia                    346 

Forestiera 

378 

Mathevai 

468 

Fremontii 

303 

borrida               346 

neo-mefxicaiML 

378 

trifidmn 

467 

indnam 

303 

Feather  Graas        48 

Forget-me-not^  423 

triflomm 

467 

longipes 

303 

Fendlera                245 

Four-o'doek  Family 

Vaillantii 

467 

turrmmm 

303 

rupicola             245 

172 

Galpinsia 

341 

Panyi 

303 

Fendlcr  9  Willow 

Fowl  Meadow  Graas  1 

lavandnlaefolia        | 

PaUffwmii 

303 

130 

70 

342 

poaDom 

303 

Fennel                   564 

Foxtail              4«.82 

Ganlthena 

371 

Ricfaardaooi 

303 

Doc                    5M 

Green 

46 

hnmifma 

371 

303 

Fern                         18 

251 

myrtiniia 

371 

i  308 

Brittle                 21 

an^ricana 

252 

Ganra 

344 

Gerardm 

4S2 

Family                 18 

hraeUaia 

2S2 

cokyradenas 

344 

aspen 

468 
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Beflseyana  452 

tenuifolia  453 

Germander  426 

Geum  262 
macrophyllum  262 

oregonenae  262 

rivale  262 

Roaaii  263 

acopiUorutn  262 

strictum  262 

trifiorum  262 

Giant  Hyssop  428 

Gilia  398 

aggregata  400 

attenuata  400 

Bakeri  401 

Brandegeei  405 

caespitosa  402 

Candida  400 

cephaloidea  401 

congesta  401 

Crandallii  401 

exaerta  400 

floribunda  402 

gracilia  399 

Harknessii  402 

Haydenii  401 

inconspicua  399 

laxiflora  400 

leptomerift  399 

longiflora  400 

MerriUii  401 

micrantha  399 

minuHHora  399 

Nuttallii  402 
phamaceoides  402 

pinnatifida  400 

polyantha  400 

,    polycladon  401 

pumila  402 

pungens  402 

roaeata  401 

acarioaa  400 

spicata  401 

apergulifolia  401 

aubacaulia  400 

subnuda  401 

auperba  401 

tenerrima  399 

Tweedyi  399 

Watsonii  402 

Ginseng  346 

Family  346 

Glaux  377 

maritima  377 

Glecoma  429 

hederacea  429 

Globeflower  190 

Globe  Mallow  318 

Glyceria  73 

aquatica  74 

borealis  74 

distana  75 

fluitans  74 

grandis  74 

nervata  74 

pauciflora  74 

Glycyrrhixa  295 


lepidota  295 

Gnaphalimn         538 

angustifolium  539 

chilense  538 

decurrens  538 

palustre  538 

Sprengelii         538 

strictmn  539 

atUphureacena    538 

thermale  538 

Wrightii  538 

Gnetaceab  30 

Goat's  Beard        249 

Golden  Aster       491 

Golden  Currant   243 

Goldenrod  504 

False  494 

Rayless  494 

Golden  Saxifrage 

237 
Goodyera  126 

Gooseberry  Family 

241 
Goosefoot  Family 

160 

Goose  Grass         158 

Oormania  233 

debilia  233 

Gourd  Family      472 

Grama  Grass  63 

Gramineab  38 

Grape  315 

Oregon  204 

River-bank       316 

Grape  Fern  17 

Graphephonmi      73 

flexttoaum  66 

melicoidea  73 

Wolfii  73 

Grass  38, 234 

Arrow  36 

Barnyard  45 

Beard  42. 56 

Bent  57 

Black  Bunch      43 

Blue  69 

Blue-eyed         122 

Brome  76 

Buffalo  64 

Canary  47 

Cord  63 

Cotton  88 

Crab  44. 61 

Drop  Seed  54 

Feather  48 

Fowl  Meadow     70 

Goose  158 

Grama  63 

Hair  51, 60 

Herd's  57 

Holy  47 

Hungarian  Brome 

77 

Johnson  43 

June  70 

Kentucky  Blue  70 

Lyme  82 

73 


Marsh  63 

Meadow  69 

Needle  50 

Oat  61, 62 

Orchard  68 

Panic  45 

Perennial  Rye  78 
Porcupine  50 

Quake  Brome  77 
Reed  58,65 

Reed  Canary  47 
Reed  Meadow  74 
Rice  50 

Rice  Cut  46 

Rush  54 

Smooth  Brome  77 
Spear  69 

Squirreltail  82 
Switch  45 

Tape  38 

Three-awned  47 
True  Oat  61 

VanilU  47 

Wheat  79 

Witch  45 

Gratiola  449 

virgin  iana         449 
Grayia  168 

Brandegei  168 
polygaloidea  168 
spinosa  168 

Greasewood  169 

Greater  Duckweed 

107 

Great  Ragweed    541 

Green  Ash  378 

Green  Foxtail         46 

Grindelia  489 

ap?ianactia         490 

decumbens       490 

erecta  490 

fastigiata  490 

grandiflora        490 

inomata  490 

nuda  490 

perennis  490 

platylepia  490 

scabra  491 

squarrosa  490 

subalpina  489 

subincisa  490 

texana  490 

Gromwell  423 

Grossulariaceae 

241 

Ground  Cherry     433 

Ground  Ivy  429 

Groimd  Pine  25 

Groundsel  576 

Gum  Plant  489 

Gutierrezia  488 

divaricata  489 

diversifolia       488 

Euthamiae        489 

fUifolia  489 

glomereUa  489 

iuncea  489 

lepidota  488 


linearia  488 

longifolia  488 

microcephala  489 

myriacepfiala  489 

Sarothrae  489 

acoparia  489 

Gymnolomia  544 

multiflora  544 

Gynmosteris  397 

nudicaulis  397 

Gyroatachya  125 

atricta  125 

Hdbenaria 

124.  125, 126 

dilatata    ,  124 

hyperborea  124 

unalaachensia  125 

Hackberry  143 

Hair  Grass       51,  60 

Halerpestes  202 

cymbalaria  203 

Haloraoidaceae 

345 

Haploesthes  571 

Greggii  571 

Harbouria  350 

trachypleura  530 

Harebell  473 

Heaperaater  324 

Hawkweed  594 

Hawthorn  267 

Hazelnut  139 

Heath  369. 370 

Family  369 

Mountain  370 

Hedeoma  431 

Drummondii  432 

hispida  432 

ovata  432 

Hedge  Bindweed  393 

Hedge  Hyssop  449 

Hedysanmi  299 

boreale  300 

caneacena  300 

camosulum  300 

cinerascens  299 

flaveacena  300 

Mackemii  300 

marginatum  300 

pabulare  300 

philoscia  300 

sulphurescens  300 

uintahense  300 

Helenium  562 

autumnale  562 

Hoopesii  562 

montanum  562 

Helianthella  549 

microcephala  549 

mvlticatdia  549 

Parryi  549 

quinquenervis  549 

uniflora  549 

Helianthus  547 

annuus  547 

aridua  548 

faaciadaria  648 
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548 

lenticulari*  547 

M«TitnntaTiftff  548 

NutUllii  548 

orsyalis  548 

petiolans  547 

pmnilis  548 

rioidu*  548 

scaberrimas  547 
subrhamboideuM 

548 

uiakensi*  548 

HdiofMis  543 

laeru  543 

■cmbim  543 

Heliotrope  411 

HeUotropimn  41 1 
eonvotnilaeeuin 
411 
411 

flpathulfttum  41 1 

Hemicajp^  89 

miistulata  89 

Hemp  171 

Water  171 

Heracleum  365 

buiatum  365 

Hetperidan^iuM  209 

Heceranthera  108 

limooa  108 

Heitrotkriz  209 

Heuebera  234 

braeteata  235 

cOiaia  235 

eyUndrica  235 

flabeUifolia  235 
Sroasulariifolia 

235 

Hallii  235 

hiapkia  235 

ovalifolia  235 

parvifolia  236 

nibesoens  235 

miricola  235 

8itgreav€tii  235 

uiahenjris  236 

WiUiamai  236 

Hieracium  594 

albiflonun  595 

eanadenae  595 

eoliunJtnanum  595 
cynosloaBoides  596 

Fendleh  595 

graeile  595 

griteum  596 

Scouleri  595 

umbellatiim  595 

Hierochkie  47 

borealvt  47 

odorata  47 

Hish  Bush  Cran- 
berry 469 

Hflaria  43 
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Engelmannii 

601 

Muhlenbergia 

51 

malvacea 

248 

foliosa 
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Oreobatua 

250 

Myriophyllum 

345 
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palustris  36 

Triodia  65 

acuminata  65 

Tripterocalyx  174 

Trisetum  61 

montanimi  61 

subspicatum  61 

Trolliua  190 

albiflorus  190 

Troximon  598 

arachnoideum  599 

arizonicum  599 

aurantiacum  599 

cuapidatum  589 

elatum  599 

glaucum  598 

gracilena  599 

grandiflorum  600 

ladniatum  599 

montanum  600 

parviflorum  599 

pubescens  598 

pumilum  599 

purpureum  599 

roaeum  598 

villosum  598 

True  Oat  Glass  61 

Tumbleweed  171 

Twayblade  125 

Twin  Flower  469 

Twisted-stalk  119 

Typha  31 

angustifolia  31 

latifolia  81 

Ttphacbab  81 


Ulmacbab  143 

Ulmus  143 

americana  143 

Umbellifebab  346 

Unamia  511 

ptarmicoidea  515 

Unicom  Plant  464 

UnifoHum  120 

liliaceum  120 

Urtica  144 

cardiophyUa  145 

dioica  144 

gracilipea  145 

gracilis  145 

holosericea  144 

Urticacbab  144 

Utah  Juniper  30 

Utricularia  462 

minor  463 

vulgaris  463 

Vaccaria  182 

Vacciniacbae     372 
Vaccinium  372 

caespitosum  372 
erythrococcum  372 
globulare  372 

macrophyllum  372 
membranaceum 

372 

MyrtiUua  372 

occidentale       372 

oreophilum       372 

scoparium         372 

Vagnera  120 

leptfypetala         120 

Valeriana  475 

acutiloba  476 

ceratophylla     475 

edtUia  475 

furfurescens      475 

micrantha         475 

occidentalia        476 

oreophila  476 

ovata  476 

aeptentrionalia  476 

aitchenaia  476 

aylvoHca  476 

trachycarpa       475 

wyomingenaia    476 

Valerianaceae  475 

Valerian  Family  475 

Vallisnebiaceae 

38 
Vanilla  Grass  47 
Veleaonix  238 

Venus's  Looking- 
glass  474 
Veratnmi  119 
califomicum      119 
speciosum         119 
Verbascum           438 
blattaria            438 
thapsus             438 
Verbena               424 
Avbletia            425 
bipinnatifida    425 
breoteoaa         425 


canadensis  425 

hastata  425 

stricta  425 

Vbrbenaceae  424 

Verheaina  550 

encelioidea  550 

Vemonia  484 

fasciculata  484 

Jamesii  484 

Veronica  451 

alpina  451 

americana  452 
anagallis-aquatica 
451 

peregrmBk  451 

scutellata  452 

serpyllifolia  451 

Wonnajoldii  451 

Vervain.  424 

Blue  425 

Family  424 

Hoary  425 

Veaicaria  218 

Ludoviciana  218 

Vetch    280,300,301 

Viburnum  469 

Lentago  469 

Opulus  469 

pauciflorum  469 

Vicia  300 

americana  301 

linearis  301 

oregana  301 

producta  301 

truncata  301 

Vine  315, 392 

Family  315 

Wild  Potato  392 

Viola  320 

adunca  323 

atriplicifolia  321 

bellidifolia  323 

biflora  321 

bitemata  321 

blanda  322 

canadensis  322 

delphinifolia  321 

demiaaa  323 

erectifolia  322 

ftavovirena  322 

gomphopetala  322 

inamoena  323 

LeConteana  322 

linguaefolia  322 

Macloakeyi  322 

montanensis  323 

monticola  323 

nephrophylla  322 

Nuttallii  321 

odontophora  323 

palustris  322 

pedatifida  321 

physalodea  321 

Rafinesquii  323 

retroacabra  323 

retusa  322 

Rydbergii  322 

SheUonii  821 
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INDKX 


nbradta        223 

Frendb             214 

WadTooMto 

4361 

Tilhiii 

M2 

Tftorn                321 

Wild  YeUow  Ffan 

caaadeaje 

543 

Tmllkote           321 

Jimaoa              437 

269 

IWBtSiHai 

543 

Joe  rye             485 

Willow 

128 

cdunatmn 

5tt 

Yiolet                    320 

Pickerel             108 

Autumn 

130 

118 

DoCtoodi           116 

Pygmy              232 

Black 

129 

tamx 

118 

Family              320 

Western  Poiaon  fry 

Dasky 

131 

ITmiiiMMa 

549 

White  Sweet    322 

313 

Family 

127 

--■^ -1- j^l-- 

550 

Western  Bacwced 

Fendler's 

130 

Xyiorhism 

510 

316 

541 

Hoary 

136 

510 

Yircin's  Bower     197 

Western  Wallflower 

Ndaon's 

137 

Farryi 

511 

YrrACZAJK             315 

229 

Peach-leared 

130 

Tcnosta 

511 

Yitm                     315 

Wheat  Cockle       182 

Sa«B4eaTed 

136 

nZZoaa 

511 

riptria               316 

Wheat  Grass          79 

Sandbar 

131 

mdpio^             315 

White-bark  Pine   27 

Willow  Herb 

335 

Yarrow 

564 

White  Closer        278 

Windflower 

196 

Yellow  Food  Lily 

Wufainstoom       34S 

White  Fir                28 

WmterCreaa 

215 

188 

dirmnemta         348 

White  Moontain 

Wmter  Fat 

169 

YcUow  Battle 

454 

loDci^ylifl         348 

Lily                113 

Wmtersreen 

366 

Yellow  Sweet  dovcr 

obtoaa               348 

White  Sage           169 

Creepinc 

371 

277 

oeadtntMlia       348 

White  Sweet  Clover 

Famfly 

366 

Yoeca 

117 

Water  Cress          216 
Water  Crowfoot   IfiS 
Water  Hemp        171 

277 

wrv<*A  fT^  ■  ■«  M  ■  III  ■* 

Witch  Grass 

Wolfberry 

Woodsia 

45 

470 
21 

baccmta 
glanca 

117 
117 
117 

ffuie  sswees-noMS 
322 

Water  Hoarhound 

Whitlowwort        187 

oregana 

22 

Harnmaaiae 

117 

432 

WUd  Balsam  Apple 

scopolina 

22 

Waterieaf              406 

472 

Wood  Sorrel  Family 

35 

FamHy              405 

WildBariey            82 

304 

palostria 

35 

Water  LUy  Family 

WUd  Cabbace      210 

Wormwood 

565 

Zaoschacna 

334 

188 

Wild  Caodytoft   214 

430 

Garrcttxi 

334 

Water  Milfoil  Family 

Wild  Mint             428 

WMlfema 

450 

Z«MtW 

5a 

345 

Wild  Mustard       215 

gvmtmoearpa 

450 

Ziiia 

350 

Water  Plantain 

Wild  Oats               62 

Wyethia 

546 

cordata 

350 

Family            37 

Wild  Onion           113 

ampteriranlia 

547 

Zygadens 

U8 

Water  Starwort 

Wild  Potato  Vine 

arixMiiea 

547 

118 

FamHy          311 

302 

Wmii^nttu^iti^m 

546 

dOatam 

118 

Watcrweed             38 

Wild  Radish         215 

aeabra 

547 

elcpuw 

118 

Watcrwort  Family 

Wild  Red  Oterry 

Wyoming  Dmmj  530 

fidate 

119 

319 

270 

530 

118 

Wedelia                174 

Wild  Red  Raspberry 

argentata 

531 

intermedin 

119 

mcaniata       .   174 

251 

eana 

531 

Nnttallii 

119 

Weed                     108 

Wild  Rye               82 

cinerea 

531 

TenenoaoB 

118 

Carpet                176 

WadSaomanOft 

pnlchernma 

531 

Door                  158 

346 

TweedvBM 

531 
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GRAY'S    NEW    MANUAL 

OF  BOTANY— SEVENTH 

EDITION 

Thoroughly  revised  and  largely  rewritten  by  BENJAMIN 
UNCOLN  ROBINSON,  Ph.D.,  Asa  Gray  Professor 
of  Systematic  Botany,  and  MERRITT  LYNDON 
FERNALD,  S.B.,  Assistant  Professor  of  Botany,  Harvard 
University,  assisted  by  specialists  in  certain  groups. 


Regular  edition.     Cloth,  926  pages $^'5^ 

Tourist* 8  edition.     FlexU)Ie  leather,  926  pages 3.00 


AMERICAN  botanists,  who  had  been  impatiently  await- 
ing the  revision  of  this  indispensable  work,  will  be  de- 
lighted to  know  that  a  seventh,  completely  revised,  and 
copiously  illustrated  edition  has  now  been  issued.  The  re- 
vision has  entailed  years  of  work  by  skilled  specialists.  No 
efibrt  has  been  spared  to  attain  the  highest  degree  of  clearness, 
terseness,  and  accuracy.  The  plant  families  have  been  re- 
arranged in  a  manner  to  show  the  latest  view  of  their  affin- 
ities, and  hundreds  of  species  have  been  added.  The  synonomy 
is  copious,  and  the  ranges  are  stated  in  considerable  detail. 
^  The  nomenclature  has  been  brought  into  thorough  accord 
vdth  the  important  international  rules  recently  established — a 
feature  of  great  significance.  Indeed,  the  Manual  is  the  only 
work  of  its  scope  which  in  the  matter  of  nomenclature  is  free 
from  provincialism  and  rests  upon  a  cosmopolitan  basis  of  in- 
ternational agreement.  Nearly  a  thousand  figures,  specially 
designed  for  this  edition,  have  been  added,  and  scores  of  brief 
and  lucid  keys  have  been  introduced  in  a  manner  which 
greatly  simplifies  the  problem  of  plant  identification.  The 
work  has  been  extended  to  include  Ontario,  Quebec,  and  the 
maritime  provinces  of  Canada. 
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SCIENTIFIC   MEMOIRS 

Edited  by  JOSEPH  S.  AMES,  Ph.D.,  Johns  Hopkins 
University 


Tax  Fkeb  IxTAsenon  or  Gaszs.      Memoirs  by  Gaj-LoMac,  Joaky  aai 

Jonk  and  Thoawm.     ££ted  by  Dr.  J.  S.  Ames.     ^0.75. 
Pkbmatic  AivD  DirrKAcnosf  Sfectka.     Memoin  by  JoKph  too  Fnmi- 

bofcr.     Edked  by  Dr.  J.  S.  Ames.     ^.60. 
R^TTGCf  Rati.    Memoin  by  Rdot^en,  Stoke^  and  J.  J.  Thotnaon.    E£ttd 

by  Dr.  George  F.  Barker.     $0.60. 
TuE  MooEuv  Theoxt  or  SoumoK.     Memoin  by  Pfefier,  Van't  HoS^ 

Arrbenins,  and  Raoult.     Edited  by  Dr.  H.  C.  Jones.     $1.00. 
Th£  Laws  or  Gases.     Memoin  by  Boyk  and  Amagat.     Editsd  by  Dr. 

Carl  Bams.     $0.7$. 
Turn  Skcokd  Law  or  Thesmodtxamics.     Memoin  by  Camot,  ^^*— '■^— ^ 

and  Thomsoat.      Etfited  by  Dr.  W.  F.  Mapc.     fo.90. 
Tmx  FraDAMOTTAL   Laws   or   Electbolttic   Cowimjciioii.     Meaioin 

by   Faraday,    Hittoc^    and    Kohkanach.     ESxtd   by    Dr.    H.    M. 

Goodwin.     ^.75. 
Tmx  Eftects  or  a  Magnetic  Field  om  Radiation.     Memoin  by  Fara- 
day, Ken-,  and  Zeeraan.    Edited  by  Dr.  E.  P.  Lewis.     ^.75. 
The  Laws  or  Gkatttatiok.     Memoin  by  Newton,  Boogoer,  and  CaT- 

cndish.     Edited  by  Dr.  A.  S.  Mackenzie.     ^1.00. 
Tmx  Wate  Theoxt  or  Light.      Memoin   by  Hnygcns,  Young,  and 

.  FresneL      Edited  by  Dr.  Henry  Cxrw.     ^IjOO. 
Thx  Dbcotebt  or  Ixovced  Electbic  CuuiEsm.    VoL  L   Memoin  by 

JoKfih  Henry.     Ldated  by  Dr.  J.  S.  Ames.     ^.75. 
Thx  Ddcotest  or  Ijtdoced  Exxctxjc  Ccaazim.     VoL  IL     Memoin 

by  Michael  Faiaday.     Edited  by  Dr.  J.  S.  Ames.     $0.7$. 
The  Focxdatioks  or  STEXEO-CHEMirrxT.       Memoin  by  Pastmr,  Le  Bei, 

and  Van*t   Hoff,  together  with  selections  from  later  memoin  by 

Wlsliccnus,  and  others.     Edited  by  E>r.  G.  M.  Rkhankcm.     i|i.oo. 
Thx  ExpAxnoN  or  Gases.    MemcNn  by  G^-Loasac  and  Renault.    E&ed 

by  Prof.  W.  W.  RandalL     |i.oo. 
Radxatioi*    a?cz>    Axsoamoif.      Memoin  by  Pierost,  Balfour  Stewart, 

KirchboflT.  and  Kirchhoff  and  Bnnsen.     Edtoed  by  Dr.  DeWltt  B. 
$1.00. 
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TEXT-BOOKS   ON  GEOLOGY 

By  JAMES  D.  DANA,  LL.D.,  late  Professor  of  Geology 
and  Mineralogy,  Yale  University 


Geological  Story  Briefly  Told $^'1$ 

Revised  Text-Book  of  Geology.     Fifth  Edition  (Rice) .     .     .     .      1.40 
Manual  of  Geology.     Fourth  Edition 5.00 


THE  present  edition  of  the  GEOLOGICAL  STORY 
was  the  last  considerable  work  of  the  eminent  author's 
long  life.  As  geology  is  emphatically  an  outdoor 
science,  the  student  is  urged  to  study  the  quarries,  bluffs,  and 
ledges  of  rock  in  his  vicinity,  and  all  places  that  illustrate 
geological  operations.  The  prefatory  suggestions  are  full  of 
practical  help,  besides  enumerating  the  tools  and  specimens 
desirable  for  this  study. 

^  The  REVISED  TEXT-BOOK  OF  GEOLOGY  is  here 
brought  down  to  the  present  time  as  regards  its  facts,  but  it 
still  expresses  the  views  of  its  distinguished  author.  While 
the  general  plan  and  the  distinctive  features  have  been  pre- 
served as  far  as  possible,  a  few  important  changes  have  been 
made  relating  mainly  to  zoological  and  botanical  classifications, 
to  the  bearings  of  geology  and  paleontology  upon  the  theory 
of  evolution,  and  to  metamorphism.  The  order  of  the  grand 
divisions  of  the  science,  physiographic,  structural,  dynamical 
and  historical,  remains  the  same  as  in  previous  editions. 
%  The  present  edition  of  the  MANUAL  OF  GEOLOGY 
was  wholly  rewritten  under  the  author's  direction.  Owing 
to  the  extensive  recent  investigations,  new  principles,  new 
theories,  new  facts  relating  to  all  departments  of  the  science, 
and  widely  diverging  opinions  on  various  questions  have  all 
made  their  contributions  to  this  book.  The  later  tracing  of 
formations  and  mountain-making,  the  increased  number  of 
fossils,  the  study  of  caftons  and  other  results  of  erosion,  and 
the  development  of  petrology  are  all  prominendy  treated  here. 
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HUNTER'S  ELEMENTS  OF 
BIOLOGY 

By  GEORGE  WILLIAM  HUNTER,  A.  M.,  Instructor 
is  Biology,  De  Witt  Clinton  Hgh  School,  New  York  City. 


THIS  work  presents  such  a  correlation  of  botany,  zool- 
ogy, and  human  physiology  as  constitutes  an  adequate 
first-year  course  in  biology.  The  foundation  principles, 
upon  which  the  present  correlation  of  subiects  is  made,  are 
that  the  life  processes  of  plants  and  of  animals  are  similar,  and 
in  many  respects  identical ;  that  the  i»x>perties  and  activities 
of  protoplasm  are  the  same  whether  in  the  cell  of  a  plant  or 
of  an  animal;  and  that  the  human  body  is  a  delicate  madiine, 
built  out  of  that  same  mysterious  living  matter,  protoplasm. 
With  such  a  foundation  this  correlation  is  simple  and  natural. 
^  The  course  is  designed  to  give  to  students  a  general  con- 
ception of  the  wide  rai^  of  forms  in  plant  and  animal  life ; 
to  lead  them  to  observe  the  various  processes  carried  on  by 
plants  and  animals,  and  to  study  only  so  much  of  structure 
as  is  necessary  for  a  clear  comprehension  of  these  processes ; 
and  to  help  them  to  understand  the  general  structure  of  the  hu- 
man body,  and  the  way  to  care  for  it. 
^  The  treatment  follows  the  order  in  which  the  topics  are 
likely  to  be  taken  up  when  the  work  is  begun  in  the  fidl. 
The  laboratory  and  field  work  is  interesting  and  readily 
comprehended.  The  questions  are  few  and  nmple;  they 
apply  to  suuctmes  easfly  found,  and  deal  with  externals  only. 
The  experiments  outlined  in  the  book  do  not  require  an  ex- 
tensive laboratory  equipment.  Excellent  results  may  be  ob- 
tained with  little  or  no  apparatus,  except  that  made  by  the 
popHs  and  teacher  woiidi^  together. 

^  The  course  combines  in  excellent  proportion  text-book 
study,  laboratory  experiments,  field  work,  and  work  for 
oral  recitation,  and  is  attractive,  accurate,  and  informative. 
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FISHER'S  BRIEF  HISTORY  OF 
THE  NATIONS 

By  GEORGE  PARK  FISHER,  LL.D.,  Emeritus  Professor 
in  Yale  University 

1 1. 50 

THIS  is  an  entirely  independent  work,  written  expressly 
to  meet  the  demand  for  a  compact  and  acceptable  text- 
book on  General  History  for  secondary  schools  and  lower 
classes  in  colleges.  Some  of  die  distinctive  qualities  which  will 
commend  this  book  to  teachers  and  students  are  as  follows  : 
^  It  narrates  in  fresh,  vigorous,  and  attractive  style  the  most 
important  facts  of  history  in  their  due  order  and  .connection. 
It  explains  the  nature  of  historical  evidence,  and  records  only 
well  established  judgments  respecting  persons  and  events.  It 
delineates  the  progress  of  peoples  and  nations  in  civilization 
as  well  as  the  rise  and  succession  of  dynasties. 
^  It  connects,  in  a  single  chain  of  narration,  events  related 
to  each  other  in  the  contemporary  history  of  different  nations 
and  countries.  It  is  written  from  the  standpoint  of  the 
present,  and  incorporates  the  latest  discoveries  of  historical 
explorers  and  writers. 

^  It  is  illustrated  by  numerous  colored  maps,  genealogical 
tables,  and  artistic  reproductions  of  architecture,  sculpture, 
painting,  and  portraits  of  celebrated  men,  representing  every 
period  of  the  world's  history. 


FISHER'S  OUTLINES  OF  UNIVERSAL  HISTORY 

Revised,  $z,^o 

Also  published  in  three  parts,  price,  each,  ^i.oo.  Part  I,  Ancient  History. 
Part  1 1 ,  Mediaeval  History.    Part  III,  Modem  History. 

ANEW  and  revised  edition  of  this  standard  work.     Soon  after  the 
publication  of  the  first  edition  of  this  history   the  author  was 
honored  by  the  Univenity  of  Edinburgh  with  the  degree  of  Doctor 
of  Laws,  in  recognition  of  his  services  in  the  cause  of  historical  research. 
In  this  edition  the  book  is  brought  fully  up  to  date  in  all  particulars. 
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ON     METEOROLOGY 


ELEMENTARY  METEOROLOGY   .     .     .     .  #1.50 

By  FRANK  WALDO,  PIlD^  bte  Janiar 
the  United  States  Signal  Scnrice 


IN  this  book,  embodying  the  latest  phases  o^  the  science,  and 
the  most  approved  methods  of  teaching,  the  treatment, 
as  &  as  practicable,  is  inductive.  The  hex  that  meteor- 
ology is  largely  an  observational  smdy  is  kept  onistantly  in 
mind.  The  student  is  introduced  to  rational  methods  c^ 
investigation,  and  uught  to  observe  weather  conditions,  to 
account  intel%ently  for  successive  changes  in  the  weadier,  and 
to  make  intelligent  predicticms  for  himself.  Special  chapters 
are  devoted  to  the  meteorology  of  the  United  Sutes,  in  which 
the  work  of  the  Weather  Bureau  is  clearly  explained.  The 
chartt  and  illustraticms  are  an  important  feature. 


OBSERVATIONS  AND  EXERCISES  ON  THE 

WEATHER $0.^0 

Bj  JAMES  A.  PRICE,  A.M.,  Inrtmctor  in  Phjacsriphjr 
in  H%h  School,  Furt  Wajne,  Ind. 


THIS  laboratory  manual  is  intended  to  supplement  die 
recitation  work  in  physical  geography  and  meteorology 
in  secondary  schools.  It  consists  of  a  blank  weather 
record  covering  forty  days,  to  be  filled  in  by  the  pupl  from  his 
own  observations  of  die  thermometer,  barometer,  hygrometer, 
weather  gauge,  clouds,  winds,  etc.  Following  these  tables 
is  a  series  of  ingemously  devised  exercises  whereby  the  pn{nl, 
fitnn  the  observation  and  study  of  his  weather  record,  is  kd 
to  deduce  many  of  the  general  principles  of  meteorology. 
The  instruments  necessary  for  the  observations  are  few  and 
inexpensive. 


L 
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ELEMENTS  OF  DESCRIPTIVE 
GEOMETRY 

By    CHARLES    E.    FERRIS,    Professor    of   Mechanical 
Engineering,  University  of  Tennessee 

tl.2S 


THE  leading  engineers  and  draughtsmen,  as  investigation 
shows,  do  nearly  all  their  work  in  the  third  quadrant  or 
angle.  It  seems  reasonable,  therefore,  that  the  subject 
of  descriptive  geometry  should  be  taught  in  technical  and 
scientific  schools  as  it  will  be  used  by  their  graduates. 
^  Many  years  of  experience  in  teaching  descriptive  geometry 
have  proved  to  the  author  that  the  student  can  learn  to  think 
with  his  problem  below  the  horizontal,  and  behind  the  vertical 
and  perpendicular  planes,  as  weU  as  above  and  in  front  of 
those  planes. 

^  This  volume  forms  an  admirable  presentation  of  the  subject, 
treating  of  definitions  and  first  principles ;  problems  on  the 
point,  line,  and  plane ;  single  curved  surfaces ;  double  curved 
surfaces  ;  intersection  of  single  and  double  curved  surfaces  by 
planes,  and  the  development  of  surfaces ;  intersection  of  solids ; 
warped  surfaces ;  shades  and  shadows ;  and  perspective. 
^  Besides  dealing  with  all  its  problems  in  the  third  angle 
instead  of  in  the  first,  the  book  presents  for  each  problem  a 
typical  problem  with  its  typical  solution,  and  then  gives 
numerous  examples,  both  to  show  variations  in  the  data,  and  to 
secure  adaptability  in  the  student.  In  consequence,  no  sup- 
plementary book  is  necessary. 

^  To  show  the  projections  on  the  horizontal,  and  on  the 
vertical  planes,  it  uses  v  and  A  as  exponents  or  subscripts 
instead  of  the  usual  method  of  prime,  etc. 
^  In  scope  the  treatment  is  sufiiciently  broad,  and  yet  it  is 
not  so  abstruse  as  to  make  the  book  difficult  for  the  average 
college  course.  Both  text  and  plates  are  bound  together,  thus 
being  very  convenient  for  use.     There  are  1 1 3  figiu-es. 
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BOOK     OF     THEORETICAL 

MECHANICS 

By  GEORGE  A.  MERRILL,  B.S.,  Principal  of  the 
California  School  of  Mechanical  Arts,  and  Director  of 
the  Wilmerding  School  of  Industrial  Arts,  San  Francisco 
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MERRILL'S  MECHANICS  is  intended  for  the  upper 
classes  in  secondary  schools,  and  for  the  two  lower 
classes  in  college.  Only  a  knowledge  of  elementary 
algebra,  plane  geometry,  and  plane  trigonometry  is  required 
for  a  thorough  comprehension  of  the  work. 
^  By  presenting  only  the  most  imponant  principles  and 
methods,  the  book  overcomes  many  of  the  difficulties  now 
encountered  by  students  in  collegiate  courses  who  take  up 
the  study  of  analytic  mechanics,  without  previously  having 
covered  it  in  a  more  elementary  form.  It  treats  the  subject 
without  the  use  of  the  calculus,  and  consequemly  does  not 
bewilder  the  beginner  with  much  algebraic  matter,  which 
obscures  the  chief  principles. 

^  The  book  is  written  from  the  standpoint  of  the  student 
in  the  manner  that  experience  has  proved  to  be  the  one 
most  easOy  grasped.  Therefore,  beyond  a  constant  endeavor 
to  abide  by  the  fimdamental  precepts  of  teaching,  no  one 
method  of  presentation  has  been  used  to  the  exclusion  of 
others.  The  few  necessary  experiments  are  suggested  and 
outlined,  but  a  more  complete  laboratory  course  can  easily  be 
supplied  by  the  instructor. 

^  The  explanation  of  each  topic  is  followed  by  a  few  wcfl- 
chosen  examples  to  fix  and  apply  the  principles  involved.  A 
number  of  pages  are  devoted  to  the  sutic  treatment  of  force, 
with  emphasis  on  the  idea  of  action  and  reaction.  Four- 
place  talJes  of  the  natural  trigonometric  functions  are  included. 
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Analytic  Geometry.  By  J.  H.  Tanner,  Ph.D.,  Professor 
of  Mathematics,  CorneU  University,  and  Joseph  Allen, 
A.M.,  Instructor  in  Mathematics,  College  of  the  City 
of  New  York.     ||2.oo. 

Differential  Calculus.  By  James  McMahon,  A.M.,  Pro- 
fessor of  Mathematics,  Cornell  University,  and  Virgil 
Snyder,  Ph.D.,  Assistant  Professor  of  Mathematics, 
Cornell  University.     ||2.oo. 

Integral  Calculus.  By  D.  A.  Murray,  Ph.D.,  Professor 
of  Mathematics,  Dalhousie  College.     ||2.oo. 

Differential  and  Integral  Calculus.  By  Virgil  Snyder, 
Ph.D.,  Assistant  Professor  of  Mathematics,  Cornell  Uni- 
versity, and  John  Irwin  Hutchinson,  Ph.D.,  Instructor 
in  Mathematics,  Cornell  University.      ||2.oo. 

Elementary  Geometry — Plane.  By  James  McMahon, 
A.M.,  Professor  of  Mathematics,  Cornell  University. 
I0.90. 

Elementary  Algebra.  By  J.  H.  Tanner,  Ph.D.,  Professor 
of  Mathematics,  Cornell  University.      |i.oo. 

High  School  Algebra.  By  J.  H.  Tanner,  Ph.D.,  Pro- 
fessor of  Mathematics,  Cornell  University.     $1.00. 

Elementary  Geometry — Solid.  By  James  McMahon, 
A.M.,  Professor  of  Mathematics,  Cornell  University. 


THE  advanced  books  treat  their  subjects  in  a  way  that 
is  simple  and  practical,  yet  thoroughly  rigorous,  and 
attractive  to  both  teacher  and  student.  They  meet 
the  needs  of  all  students  pursuing  courses  in  engineering  and 
architecture.  The  elementary  books  implant  into  secondary 
schools  the  spirit  of  the  more  advanced  books,  and  make  the 
work  from  the  very  start,  continuous  and  harmonious. 
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DESCRIPTIVE 
CATALOGUE    OF    HIGH 
SCHOOL   AND    COLLEGE 

TEXT-BOOKS 

Published  Complete  and  in  Sections 


WE  issne  a  Catalogoe  of  High  School  and  Collie  Text- 
Books,  which  we  have  tried  to  make  as  valuable  and 
as  useful  to  teachers  as  possible.  In  this  caulqgue 
are  set  forth  briefly  and  clearly  the  scope  and  leading  charac- 
teristics of  each  of  our  best  text-books.  In  most  cases  there 
are  also  given  testimonials  fi-om  well-known  teachers,  which 
have  been  selected  quite  as  much  for  their  descriptive  qualities 
as  for  their  value  as  commendations. 

^  For  the  convenience  of  teachers  this  Catalogue  is  also 
published  in  separate  sections  treating  of  the  various  branches  of 
study.  These  pamphlets  are  endded :  English,  Mathematics, 
History  and  Political  Science,  Science,  Modem  Languages, 
Ancient  Languages,  and  Philosophy  and  Education. 
5[  In  addition  we  have  a  single  pamj^et  devoted  to  Newest 
Books  in  every  subject. 

^  Teachers  seeking  the  newest  and  best  books  for  their 
classes  are  invited  to  send  for  our  Complete  High  School  and 
CoUege  Catalogue,  or  for  such  sections  as  may  be  of  greatest 
interest. 

^  Copies  of  our  price  lists,  or  of  special  circulars,  m  winch 
these  books  are  described  at  greater  length  than  the  space 
limitations  of  the  catalogue  permit,  will  be  mailed  to  any 
address  on  request. 

^  All  correspondence  should  be  addressed  to  the  nearest 
of  the  following  offices  of  the  company :  New  York,  Cindn- 
nad,  Chicago,  Boston,  Atlanta,  San  FranoKO. 
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